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HOACHUTEJIbHAS 3AIIMCKA

B coBpeMenHOM 1u(poBOM MUpPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUUECKUX MPHIOKEHUH, TaK
U UX POJHM B 00pa3oBaHUM, HEOOXOAMMOM KaKJIOMy 4ernoBeKy. Bo3pacraer uucio
npodeccuii, Mpu OBIAICHUH KOTOPHIMU TpebyeTcs xoporasi 6a30Basi OTOTOBKA
B 00JJaCTH BEpPOATHOCTH W CTAaTUCTUKH, TakKasd TIOATOTOBKA BakKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodecCHOHATBHOM Kapbephl.

Kaxxprit 4emoBek MOCTOSHHO MPUHUMAET PEICHUS HA OCHOBE MMEIOIIHNXCS Y
HETO JIaHHBIX. A 11 000CHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM W30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO TO03TOMYy OCTpO BCTajga HEOOXOAUMOCTh CHOPMUPOBATH Y
oOyyaromuxcsi PyHKIUOHATBHYIO TPAMOTHOCTh, BKIIFOUAIOIIYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMON  COCTaBIAIOIIEN  yMEHHE  BOCHPUHUMATh U KPUTHYECKHU
aHAM3UPOBATH MH(MOPMAIIUIO, MIPEACTABICHHYIO B PA3JIMYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHX pEaTbHBIX IMPOIECCOB W 3aBHCUMOCTEH,
IPOU3BONUTH MPOCTEHUIITNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypc€ C OCHOBHBIMU MPUHITUTIAMH cOOpa, aHAIM3a U
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep KXKU3HHU 00IIecTBa W TrocylapcTBa
npuoOIaeT o0ydJalmuxcss K OOIECTBEHHBIM WHTepecaMm. V3ydenne ocHOB
KOMOWHATOPUKHN pPa3BUBAET HABBIKM OpraHu3aluu mnepedopa U mojacuéra yucia
BApUAHTOB, B TOM YMCJIC B MPUKIIAJIHBIX 3a/la4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maét MaTreMaTudecKuii GyHIaMeHT 1151 GOPMUPOBAHUST KOMITIETCHIINHA B
obnactTu wHPOPMATUKN U TUGPOBBIX TeXHONOTHH. [Ipu M3ydeHHH CTAaTUCTUKH U
BEPOATHOCTU OOOrallaloTCsl MPEACTaBICHUS OOYy4YalIIMXCd O COBPEMEHHOMN
KapTUHE MHUpa M METOoJax €ro HcclieoBaHus, (GOpMHUpPYETCS MOHUMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHHUKA COIMATHLHO 3HAYUMOUN WH(MOPMAIINHU 1 3aKIIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro oO0pa3oBaHMs BbIIEICHBI
CIeNyIonMe coaepKaTenbHO-MeToaudeckue nunuu: «lIpeacraBienne AaHHBIX U
OmHcaTeNbHAs CTAaTUCTHKA», «BeposaTHOCTH», «DJIEMEHTBHl KOMOWHATOPUKHY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nmuaun «lIpencraBieHre TaHHBIX U OMUCATENbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Il (hOPMHPOBAHHS HABBIKOB PabOTHI ¢ HWH(pOpMAIUECH: OT
YTCHUS W WHTEpIpeTanuu WHPOPMAIWK, TPEACTaBICHHOW B TaOiWIax, Ha
auarpamMmax W rpadukax, 10 cOopa, MpEeACTaBICHHUs W aHajdu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKUX XapPAKTEPUCTUK CPEIHUX U PACCEUBAHUS.
PabGotas ¢ nmaHHbIMHU, OOydarmuecs yd4aTcsi CUMTHIBATb W HHTEPIPETUPOBATH



JaHHbIE, BBIJBUTaTh, ApTyMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE THUIIOTE3BI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUYMBOCTH, M OLICHUBATh HMX
BJIMSIHUE HA PACCMATPUBAEMbIE BEIMYMHBI U ITPOLIECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW IS
U3YYEHUsI TEOPUM BEPOATHOCTEH. boiblIoe 3HAaYEHHE HMEIOT IPAKTUYECKHUE
3a/1aHHsA, B YACTHOCTH OIBITHI C KJIJACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[loHsiTHE BEpPOSATHOCTH BBOAMTCS KaK Mepa MPaBIONOJ00MsS CIy4yalHOrO
coObrtTus. [lpm wu3ydeHun yudeOHOro Kypca oOydaroluecss 3HAKOMATCS C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU UCXOJaMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, MO3BOJISIIOIIMMU CTaBUTh M pelaTh 0o0Jiee CIOKHBIE
3amaun. B yudeOHBII Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIMUXCS C
MHOXECTBAMU M OCHOBHBIMH OIIEpALMSIMU HaJ MHOXECTBAMH, pacCMaTPUBAIOTCS
IpUMEPbl IPUMEHEHUS JUIsl PElIEeHUs 3a]ay, a TAKKE HCIOIb30BaHUSA B JIPYTUX
MaTeMaTUYECKUX KypcaX U y4yeOHBIX MpeIMeTax.

B 7-9 knaccax u3yudaercs y4eOHbIA Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpBIA  BXOIAT paszaensl: «lIpencraBiieHne [MaHHBIX W ONHKCATENIbHAsS
CTaTUCTUKa», «BeposSTHOCTb», «DIeMeHThl KOMOMHATOpUKH», «BBeneHue B
TEOopHUIo rpadoBy.

Ha uzyuenue yueOHOro kypca «BeposiTHOCTh U cTaTUCTUKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 yJac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefieNnio).



COIEPKAHUE OBYUEHUA
7 KIIACC

[IpencraBienue naHHbIX B BUJE TaOJUL, JuarpaMm, rpaukoB. 3anojHEHUE
Ta0JuIl, YTEHUE U TOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MpoIieccoB. V3BneueHne napopMaium u3
JIyarpamMM U Ta0Jaull, UCIOJIb30BAHUE U UHTEPIIPETAIUs JaHHbBIX.

OnucartenbHasi CTaTHCTHKA: cpeaHee apudMeTudeckoe, MeAuaHa, pa3Max,
HauOoOJbIIeE U HAWMEHbIIIEE 3HAYEHUsT HaOopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OIBIT) U ciy4aliHoe coObiThe. BeposTHOCTh U
yacToTa. Pojb ManoBEpOATHBIX U MPAKTUUYECKHU JTOCTOBEPHBIX COOBITHI B MPUPO/IE
u B oOmecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepmHbl. Yuciao pébep u cymmapHas
creneHb BepiuuH. [IpencraBneHue o cBsizHocTu rpada. Llenmn n nukinsl. [lytu B
rpadax. OO0xon rpada (diiepoB myth). IlpencraBieHue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoribo rpagos..

8 KUIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauun Hax
MHOXKECTBaMU: 00bE/IMHEHUE, MepecedeHue, nomnonHeHue. CBoiicTBa onepainuii
HaJi MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEbHOE, PACHPEIEIUTEIBHOE,
BKJIIOUEeHUs. Mcnonb3oBaHHE TIpaHUUEeCcKOro MNpPEACTABICHUS MHOXECTB s
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBanusi AaHHbIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHus.

DOneMeHTapHble COOBITUS ciydyailHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObiTHil.  OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coOpITusAMU. CirydaiiHbiil BbIOOp. CBS3b MEXY MAJIOBEPOSTHBIMU U MTPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBOICTBa [€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYILECTBOBaHUE
BUCAYEH BEPILMHBI, CBSI3b MEXIY YHUCIOM BepIIMH U yuciioM pédep. IlpaBuio
yMHOXeHHMs. Penenue 3aiay ¢ nomouipio rpagos.

[IporuBomnonoxueie coObiTusA. Jmarpamma Oiinepa. OObenuHeHue u
nepeceuenne coObiThil. HecoBmecTHpie  coObiTus. Dopmyna  CIOXKEHUs
BEPOATHOCTEU. YCIOBHAss BEpOATHOCTb. [IpaBwiio ymHOxeHusa. HeszaBucumele
cobeiTus. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. PelieHue 3agad Ha



HaXOXJICHUE BEPOSTHOCTEH C TMOMOIIBIO JEepeBa CIYy4alHOro SKCIEPHUMEHTA,
auarpamm Jiliepa.
9 KJIACC

[IpencraBnenne OaHHBIX B  BUAe TaOnmuI, JuarpamMm, TpaduKoB,
UHTEpIpeTanus JaHHbIX. YTeHne U MOCTpoeHue Tablull, TuarpaMm, rpaukoB Mo
peabHbIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIO coueTaHUl. TpeyrolbHUK
[Tackans. Pemenre 3amad ¢ MCNIOIB30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaada. Cepusi MCHOBITAHUN 10 TEPBOTO ycIexa.
Cepust ucnbiTanuii beprymiu. BeposSTHOCTHM COOBITMII B CEpUU HUCHBITAHUN
bepnymnm.

CnydaiiHass BEMYMHA W PAaCHpPENesICHUE BEPOATHOCTEN. MaTemaThyecKoe
oxkumanue u gaucnepcus. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOI0 CPEAHEro 3HA4YEHUS BEIWYMHBI. MaremMaThyecKoe OXUIaHue W
JUCIIEpCUsl  CIYyYallHOW BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyin».

[Tonsatue o 3akoHe OONBIMMX 4YHcell. M3MepeHne BepOosSTHOCTEH C ITOMOIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA POI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATHUCTUKA» XapAKTEPU3YIOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHIKEHHUSIM  POCCHUHCKHMX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN I'pa)kIaHWHA U peajn3aluu ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyK{, OCO3HAHHMEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHus Ha MPOTSHKEHHHM BCEH KU3HU Ui YCHEIIHOW NpodecCHOHaIbHON
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYI CHCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTHYECKOW KYyJIBTYPOH KaK CPEICTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTtanue, GopmMHpoOBaHUE KYJIbLTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0TUYeCKOE BOCIIMTAHUE:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHuUs;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh Je(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble JJornueckue aeiicTBUA:

e BBUIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKHUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXAYy TMOHITUSAMH, (OPMYJIUPOBATH
ONpPENECNICHUS  MOHATUW, YCTAaHABJIMWBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJIacCU(UKAIIUNA, OCHOBAHUSA JJIsi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUH
MPOBOJIUMOTO aHAJIN3A;

e BOCHpHHUMATH, (QOpMyIUpPOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIE W OOIIHE,
YCJIIOBHBIC;



BBIBIISITh ~ MaTeMaTHYCCKME  3aKOHOMEPHOCTHM,  B3aWMOCBS3M U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOT U H;

pazOupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOIAUTH CAaMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoJiee TMOAXOMAIMNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEIBLHO (POopMyTHUpOBaTh 000OIIEHNST U BBIBOJIBI 1O pe3yJIbTaTaM
NPOBENEHHOTO HAOJIOICHNs, WCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb M MHTEPIPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMAUMU U WUIFOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMu, JuarpaMmamM, HHOM TpaguKod U HuX
KOMOMHAIIUSIMU,

OLIGHMBATh HAAEKHOCTh HMH(OPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUS



B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAY PEIICHUS
3a71a4l, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yNIbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBb,
mpoOJeMbl, peniaeMoi 3aJauu, BICKA3bIBaTh UJIEH, HAIlCJIEHHbIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHMaJiora, OOHApPYKHBATh Pa3U4M€ U CXOJICTBO MO3MUIIUN, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCJIeIOBaHUs, IPOEKTA, CAMOCTOSATEIbLHO BEIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTIbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

IIPUHUMATh LE1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTraHU3aLUI0
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00CyXKIaTh MPOLIECC U Pe3yabTar paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TIPYMIoBBIX (opMax paboTel (0OCYXIeHHs, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI M JPYTHE), BBITOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MIPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA NESITEILHOCTH MOCTABICHHON LIEIHU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHUSI WIM HEJOCTHXKCHHS IEINH,
HAXOJUTh OMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yurarh uHOpMaIUIO, NPEACTAaBICHHYI0 B TaliWIaX, Ha JuUarpaMmax,
NPE/ICTAaBIATh JaHHBIE B BHUJAEC TaOJMIl, CTPOUTH JUArpaMMbI (CTOJIOMKOBBIE
(cTonOuaThie) U KPYrOBBIE) IO MACCUBAM 3HAYEHUM.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEalibHbIE  YUCIOBBIC  JIaHHBIE,
npeJicTaBlIEHHbIE B TA0JIMIIaX, HA UarpaMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JaHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMETHYECKOE, MeauaHa, HAWOONbIIee W HAaUMEHBINEE 3HAYCHMUS,
pa3max.

Nmers mnpencraBieHuE O CIydyalHOM HM3MEHUMBOCTHM Ha IpUMEpax IIeH,
(bu3nUecKNX BETWYNH, aHTPOTIOMETPUYCCKUX JTaHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

K xonHiy obyuenus B 8 KJjacce oOy4arouuics TMOMYYUT ClEAYIOLIUE
IPEAMETHBIE PE3YIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHIIC
Tabaul, guarpamm, rpaduKoB, IPEACTaBISATh JaHHBIC B BUJE TAOJUII, TUArpaMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TOMOIIBI0 CTATUCTHYECKUX IOKa3aTeNel: CpeIHUX
3HAYeHUH U Mep paccenuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAUYEHUM W YaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOJII0ICHHIA.

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM WYHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU.

Wcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4aHOr0 3KCIEPUMEHTA,
qyarpamMMbl Diijiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJAMHOXKECTBO, BBINOJHATH
ornepaluyu  HaJ MHOXECTBaMM: OOBEIUHECHHUE, TIepecedeHue, JOMOJIHCHUE,
NEPEUYUCIISITh AIEMEHTHI MHOKECTB, IPUMEHSAITh CBOMCTBA MHOMXKECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB U CBSI3EH MEXITY
HUMH 71 ONTMCAHMSI TIPOLIECCOB M SIBJICHUM, B TOM YHWCIIE TIPU PEIICHUU 3a/1a4 U3
JIPYTrUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh HH(POpPMaAIMIO, TMPEACTABICHHYIO B
pa3JIMUHBIX MCTOYHUKAX B BHUJIE TaOJMI], auarpaMM, TpauKoB, MPEACTaBIATH
JaHHBIE B BUJIC TAOJINII, TUarpaMM, rpaduKoB.



PemaTte 3amaun OpraHM30BaHHBIM IEepeOOpPOM BApHUAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEHNE 3HAYEHUS U MEPBI PACCEUBAHUSL.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHHUM U HAOIIOICHUH.

HaxoauTe BEepOSITHOCTH Clly4alHBIX COOBITHII B MU3YYEHHBIX OMbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

Nmerp mnpencraBiieHWE O CIy4alHOM BEJIWYMHE WM O pacCIpeleiICHUU
BEPOSATHOCTEMN.

Nmerp mnpencraBieHne O 3aKoHE OONBIIMX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIUX YHUCEN B
IpUpOJIE U OOIIECTBE.



A w0 DND P

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPorpamMmblI

[IpencraBneHre TaHHBIX
OnucarenpHasi CTAaTHCTUKA
CiyyaliHasi UBMEHYMBOCTh
Beenenue B Teoputo rpadoB

BeposTHOCTB ¥ yacTOTa CIIy4aiiHOTO
COOBITHUSA

O00011eHne, cucTeMaTH3aIsI 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

A~ OO 00

34

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



~N o o~ W

8 KIIACC

HaumeHoBaHue pa3ienoB U TeM
MpOorpaMmbl

Ne i/

IToBTOpeHue kypca 7 kinacca

OnucarenbHas cratucTuka. PaccenBanune
JaHHBIX

MHuosxecTBa

BeposiTHOCTB clydaiiHOTO COOBITHS
Beenenue B Teoputo rpadoB
CrnyuaitHble cOObITUS

O00011eHnEe, cUCTEMAaTH3aIMs 3SHAHNUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

KoHTpoabHbIe
padoTbI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3zoBaTeJibHbIE

pecypcebl



o O A W DN P

9 KJIACC

HaumeHoBaHue pa3ienoB U TeM
Ne i/
MpOorpaMmbl

IToBTOpeHue kypca 8 kimacca
DneMeHTbl KOMOMHATOPUKH
I'eomeTrpuueckas BEpOSITHOCTh
Ucnbitanus beprymim
CrnydaifHasi BeJTMYMHA

O06o0061enre, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

o oo b~ b~ B

34

KoHTpoabHbIe
padoTbI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3zoBaTeJibHbIE

pecypcebl






HNOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne
n/n

10

Tema ypoka

[IpencraBnenue TaHHBIX B
TabIuIax

HpaKTI/I‘IeCKI/IC BBIYUCJICHUA I10
TaOJIMYHBIM JaHHBIM

W3Bnedenne u nHTEpIIpETALUA
TaOJIMYHBIX TAHHBIX

[pakTtuyeckas pabora
"Ta0muner"

I'padmueckoe npeacraBneHune
JAHHBIX B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
JarpaMm

UteHne u NOCTpOCHUE
nuarpamm. [Ipumepsr
neMorpauuecKux JuarpamMmm
[IpakTuueckas pabora
"IuarpamMmmb1"

Uucnossie Habopbl. CpeHee
apupMeTHIeCKOe

Yucnoseie HaObopwl. CpenHee
apupMeTUIeCKoe

Menuana yuciaoBoro Habopa.

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4YeHH S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TD2HPTMG9

https://m.edso0.ru/X2RGHQ1BB

https://m.eds00.ru/OT1IQCHHNA

https://m.edso00.ru/S3N8OV8XD

https://m.edsoo.ru/MLLFFOZM1

https://m.eds00.ru/C6RLITDOX

https://m.edsoo.ru/ACLOVVHE2

https://m.edso00.ru/845QZEZDT

https://m.edsoo.ru/DFE4ADRPC8

https://m.edsoo.ru/4AEAJ9ZPVP



https://m.edsoo.ru/TD2HPTMG9
https://m.edsoo.ru/X2RGHQ1BB
https://m.edsoo.ru/OT1QCHHNA
https://m.edsoo.ru/S3N8OV8XD
https://m.edsoo.ru/MLLFF0ZM1
https://m.edsoo.ru/C6RLJTDOX
https://m.edsoo.ru/ACL0VVHE2
https://m.edsoo.ru/845QZEZDT
https://m.edsoo.ru/DFE4DRPC8
https://m.edsoo.ru/4EAJ9ZPVP

11

12

13

14

15

16

17

18

19
20
21

22

23

VY cTOMYNBOCTh MEUAHEI
Menaunana 9uciIoBOro Habopa.
Y CcTOWYHUBOCTh METUAHBI
[IpakTiueckas padora
"Cpennue 3HaueHus"
HauGosnpiee u HanMeHbIIee
3HAUEHUS YUCIIOBOTO HAabopa.
Pa3zmax

Haubonbiiee u HanMeHblee
3HAYECHHS YMCIOBOTO HAabopa.
Pazmax

Haubonpiiee u HanMeHbIee
3HAYEHUS YUCIIOBOTO HAabopa.
Pazmax

Kontposnbnast paboTa mo TeMam
"[IpencraBneHue 1aHHBIX.
OnucaTenpHas CTaTUCTUKA"
CiyyaliHasi "BMEHYMBOCTh
(mpumepsl)

YacroTra 3HaYEHU B MaCCHUBE
JAHHBIX

I'pynnuposka

I'mcrorpammel
I'mcrorpammsl
[TpakTiueckas pabora
"Caiy4aitHasg U3MEHYHBOCTD"
I'pad, BepminHa, pedpo.
IIpencraBnenue 3agauu ¢

https://m.edso00.ru/4AQXDGJCWQ

https://m.edsoo.ru/CPUDVBQO9D

https://m.edso0.ru/8ZZ76WFQ9

https://m.edsoo.ru/VVQOBESO32

https://m.edsoo.ru/MWYFB60QP2I

https://m.edsoo0.ru/7A3Z0WKUX

https://m.edsoo.ru/AMY?2138AH

https://m.edso0.ru/WC80Q0907G

https://m.edsoo.ru/KBOV03AJO

https://m.edsoo.ru/4AKY4F1REM

https://m.edsoo.ru/UUHORALGY

https://m.edsoo.ru/LX2201R00

https://m.edsoo.ru/BY5FHBTIG



https://m.edsoo.ru/4QXDGJCWQ
https://m.edsoo.ru/CPUDVBO9D
https://m.edsoo.ru/8ZZ76WFQ9
https://m.edsoo.ru/VQOBESO32
https://m.edsoo.ru/WYFB6QP2I
https://m.edsoo.ru/7A3Z0WKUX
https://m.edsoo.ru/1MY2138AH
https://m.edsoo.ru/WC8Q0907G
https://m.edsoo.ru/KBOV03AJO
https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/UUH0RALG9
https://m.edsoo.ru/LX22O1R00
https://m.edsoo.ru/BY5FHBTIG

24

25

26

27

28

29

30

31

32

33

nomoluisio rpada

CreneHb (BaJIGHTHOCTD)
BepiuHbl. Yncio pédep u
CyMMapHas CTEeTeHb BEpIIIHH.
Ilens u muKa

Hens u nuxi. [1yts B rpade.
[IpencraBnenue 0 CBI3HOCTH
rpada

[IpencraBnenue o6
OPUEHTUPOBAHHBIX I'padax

CriyyaliHblil ONIBIT U CIy4aiiHOE
cobObITHE

BeposiTHOCTB 1 yacToTa
coObITHs. POJIb MaTOBEpOSTHBIX
Y MPAKTUYECKHU TOCTOBEPHBIX
COOBITHI B IPUPOJIC U B
o0riecTBe

MoHeTa 1 urpaipHasi KOCTh B
TEOPUHU BEPOATHOCTEN
[paktuyeckas pabora "Yactorta
BbITIaJIeHUs opJia”
KonTtponbHas paboTa 1mo temam
"Crny4aitHasi U3MEHUYHBOCTb.
I'padwr. BepositHocTh
CIIy4aifHOTO COOBITHS"
IToBTOpenue, o6o0IIEHNE.
[pencraBneHne JaHHBIX

[loBTOpenue, 06061IEeHNE.

https://m.edsoo.ru/LHYL8J4F1

https://m.edsoo.ru/O0DUSZOEQ

https://m.edsoo.ru/E4K0E836S

https://m.edsoo.ru/MSWJWJ7DH

https://m.edsoo.ru/9PVEDVAMM

https://m.eds00.ru/CRO43AQ3Y

https://m.edsoo.ru/OUGEF4BOZ

https://m.edsoo.ru/EOFHMQJKS8

https://m.edsoo.ru/X4L7PQ26W

https://m.edsoo.ru/HIRAK5LGC



https://m.edsoo.ru/LHYL8J4F1
https://m.edsoo.ru/O0DUSZOEQ
https://m.edsoo.ru/E4K0E836S
https://m.edsoo.ru/MSWJWJ7DH
https://m.edsoo.ru/9PVEDVAMM
https://m.edsoo.ru/CRO43AQ3Y
https://m.edsoo.ru/0UGEF4BOZ
https://m.edsoo.ru/E0FHMQJK8
https://m.edsoo.ru/X4L7PQ26W
https://m.edsoo.ru/H1RAK5LGC

OmnucarenbHas CTaTHCTHKA

[ToBTOpenue, o6oOmICHNE.
34 BeposiTHOCTB ciiyyaitHOTO 1
COOBITUS

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

https://m.edsoo.ru/UPOYNBVM7



https://m.edsoo.ru/UPOYNBVM7

8 KIIACC

Ne
n/n

10

11

Tema ypoka

[IpencraBnenue JaHHBIX.
OnucarenpHast CTaTUCTHKA
Crny4aiiHasi ”3BMEHUYUBOCTb.
Cpennue uncnoBoro Habopa
Crny4aiinpie COOBITHSI.
BeposiTHOCTH 1 4acTOThI
Kitaccuueckue monenu teopuu
BEpPOSITHOCTEM: MOHETA U
UrpangbHas KOCTh
OTknoHEeHUS

Jucnepcus arcioBoro Habopa
CrangapTHOE OTKIOHEHUE
YHUCJIOBOTO Habopa
JlnarpamMmsbl pacCeuBaHMs
MHO0XECTBO, IIOJIMHOKECTBO
Onepanuu HaJ MHOKECTBAMMU:
o0beIMHEHHE, TIepeceUCHHE,
JTOTIOJTHCHHE

CsoiicTBa ornepanui HaJ
MHO>KE€CTBAMHM:
MepEMECTUTETBHOE,
codeTaTeabHOE,

pacnpenenuTeabHoe, BKIIOYEHHS

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/16PEO302G

https://m.edso0.ru/Z0XC10MLN

https://m.edsoo.ru/RUI18V6UI

https://m.edsoo.ru/7LKM9XC8W

https://m.edsoo.ru/PIXXIGBJN
https://m.edsoo.ru/OLWWNY81A

https://m.edso0.ru/KYQY7LB3M

https://m.edsoo0.ru/0T3KZ4PEO
https://m.edso0.ru/3Z7F1KG5T

https://m.edsoo.ru/6U85JHAAG

https://m.edsoo.ru/RGK5GD7DF



https://m.edsoo.ru/16PEO3Q2G
https://m.edsoo.ru/Z0XC1OMLN
https://m.edsoo.ru/RUI18V6UI
https://m.edsoo.ru/7LKM9XC8W
https://m.edsoo.ru/PJXXIGBJN
https://m.edsoo.ru/OLWWNY81A
https://m.edsoo.ru/KYQY7LB3M
https://m.edsoo.ru/0T3KZ4PEO
https://m.edsoo.ru/3Z7F1KG5T
https://m.edsoo.ru/6U85JHAAG
https://m.edsoo.ru/RGK5GD7DF

12

13

14

15

16

17

18

19

20

21

22

I'paduueckoe npeacrapneHue
MHOXECTB

KonTponbHas pabora no temam
"Craructuka. Muoxxecrtna"

DnemMeHTapHbIe COOBITHS.
Crnydaiinpie COOBITHS

bnaronpusarcTByromue
3JIEMEHTAapHBIE COOBITHSL.
BepositHOCTH cOOBITHI

brnaronpusrcTBytomue
3JI€MEHTapHBIE COOBITHS.
BepositHoCTH cOOBITHIT

OnbITHI ¢ PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUAMHU.
CiyyaitHbiii BEIOOD

OnBITHI ¢ PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSMH.
Crny4daifHpIii BRIOOD

[IpaxTrueckas padora "ONbITHI C

PaBHOBO3MOYXKHBIMU
3JIEMEHTApHBIMHU COOBITUAMU"

Hepeso

CaoiicTBa nepeBa:
€JIUHCTBEHHOCTh TyTH,
CYILIECTBOBAHUE BUCSYEN
BEPLINHBI, CBSI3b MEKY YUCIOM
BEPIIUH U YUCIIOM pEdEp

[IpaBuno ymMHOXeHUS

https://m.edsoo.ru/FIP1Q8U94

https://m.edsoo.ru/V7QDRQTBK

https://m.edsoo.ru/5KFFTZ272

https://m.edsoo.ru/GOHXKPDLO

https://m.edsoo.ru/TTTHGTF8R

https://m.edsoo.ru/SFBWH230S

https://m.edsoo.ru/YSYDJ6F5U

https://m.edsoo0.ru/SZNXSVJIYW

https://m.edsoo.ru/Z4WOX0OBK4

https://m.edsoo.ru/DH7ULRQ7T

https://m.edsoo.ru/FLOUL8J8L



https://m.edsoo.ru/FIPIQ8U94
https://m.edsoo.ru/V7QDRQTBK
https://m.edsoo.ru/5KFFTZ2Z2
https://m.edsoo.ru/GOHXKPDL0
https://m.edsoo.ru/TTTHGTF8R
https://m.edsoo.ru/3FBWH23QS
https://m.edsoo.ru/YSYDJ6F5U
https://m.edsoo.ru/SZNXSVJYW
https://m.edsoo.ru/Z4WOXOBK4
https://m.edsoo.ru/DH7ULRQ7T
https://m.edsoo.ru/FLOUL8J8L

23
24

25

26

27

28

29

30

31

32

33

[paBuiio yMHOKEHHS
[IpoTtHrBOMOI0XHOE COOBITHE

Huarpamma Ditnepa.
OObennHeHNe U NiepeceyeHre
COOBITHIA

HecoBmecTtHbie COOBITHSI.
dopmyna CIoKEHUA
BEPOATHOCTEMN
HecoBmecTtHble cOOBITHS.
dopmyna CIoKEHU
BEPOATHOCTEHN

IIpaBuno yMHOXEHUSA
BEPOATHOCTEH. Y CIIOBHAS
BEepOsATHOCTh. HeszaBucumblie
COOBITHS

IIpaBuno yMHOXEHUSA
BEPOATHOCTEM. Y CIIOBHAs
BEeposATHOCTh. HeszaBucumbie
coObITUA

IIpencraBnenue ciry4aiftHOro
9KCIIEPUMEHTA B BUJIE I€pEBA
[IpencraBnenue ciydaitHOTO
JKCIEpPUMEHTA B BUJE JIepeBa
[ToBTOpenue, 000b1IIEHNE.
[IpencraBnenue JaHHBIX.
OnucarenpHas CTaTUCTHUKA

[ToBTOpenue, o600IIEHNE.
I'padbr

https://m.edsoo.ru/K76VI2W4N

https://m.edsoo.ru/VUB6L9JA2

https://m.edso0.ru/CXZ8KTXVE

https://m.edso00.ru/S34J2UJIT

https://m.edsoo.ru/VEK6UAQIK

https://m.eds00.ru/O2T3BGWHT

https://m.edsoo.ru/X8KILPR5D

https://m.edsoo.ru/MFZN318XE

https://m.edsoo.ru/RTUIXEOMZ

https://m.edsoo.ru/KDUFO3YNL

https://m.edsoo.ru/\WX49KRDMH



https://m.edsoo.ru/K76VI2W4N
https://m.edsoo.ru/VUB6L9JA2
https://m.edsoo.ru/CXZ8KTXVE
https://m.edsoo.ru/S34J2UJIT
https://m.edsoo.ru/VEK6UAQIK
https://m.edsoo.ru/O2T3BGWHT
https://m.edsoo.ru/X8KILPR5D
https://m.edsoo.ru/MFZN318XE
https://m.edsoo.ru/RTUIXE0MZ
https://m.edsoo.ru/KDUFO3YNL
https://m.edsoo.ru/WX49KRDMH

KonrponsHas pabora mmo Temam
34 "Cny4aifHble COOBITHSI. 1
BepositHocTs. ['padsr”

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34

https://m.edsoo.ru/QF3GBW3C5



https://m.edsoo.ru/QF3GBW3C5

9 KJIACC

Ne
n/n

A w DN

10

11

Tema ypoka

[IpencraBnenue JaHHBIX
OnucarenbHast CTATUCTHKA
Onepanuu HaJ COOBITHUSIMU
He3zaBrcuMocTh COOBITHH

KomOunaropHoe npaBuiio
YMHOXXEHUSA

IlepectanoBku. Pakropual.
CoueraHus 1 4NUCIO COUYETAaHUMN

Tpeyronpnuk Iackans

[IpakTrueckas pabora
"Beruncienue BEpOsITHOCTEN C
UCIOJIb30BaHUEM
KOMOWHATOPHBIX (YHKITUNA
ANEKTPOHHBIX Tabnui"

I'eomeTprueckast BEPOATHOCTS.
Ciy4aiiHblif BBIOOp TOUKU U3
(burypsl Ha MJIOCKOCTH, U3
OTpEe3Ka, U3 Iyrd OKPYKHOCTH
I'eomeTprueckast BEpOSITHOCT.
Cry4aiiHblii BBIOOP TOUKU U3
(burypsl Ha MJIOCKOCTH, U3
OTpEe3Ka, U3 Iyrd OKPYKHOCTH

I'eomeTprueckast BEpOSITHOCTb.

KoaunuyecTBo 4acoB

Bcero

R Y

KonTtpoabHbie
padoTsI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edso00.ru/Q947AEIU0
https://m.edso0.ru/Q4B57ES0Z
https://m.eds00.ru/Z5QE5NCFP
https://m.edso0.ru/1XWO0P3B8X

https://m.edsoo.ru/JHM41L\VV0S

https://m.edsoo.ru/WHVL7QVEF

https://m.edsoo0.ru/GJCER7TYH

https://m.edsoo.ru/AAFG7UT95

https://m.edsoo.ru/6AZ5BG32Y

https://m.edsoo.ru/PPDIXX8L7

https://m.edsoo.ru/4AMRUNO0S97



https://m.edsoo.ru/Q947AEIU0
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/Z5QE5NCFP
https://m.edsoo.ru/1XW0P3B8X
https://m.edsoo.ru/JHM41LV0S
https://m.edsoo.ru/WHVL7QVEF
https://m.edsoo.ru/GJCER7TYH
https://m.edsoo.ru/AAFG7UT95
https://m.edsoo.ru/6AZ5BG32Y
https://m.edsoo.ru/PPDIXX8L7
https://m.edsoo.ru/4MRUN0S97

12

13

14

15

16

17

18

19

20

CryyaliHbIil BEIOOP TOUKH W3
¢burypsl Ha MIIOCKOCTH, U3
OTpe3Ka, U3 Tyrd OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
Cay4daiiHblil BBIOOp TOUKU U3
(burypsl Ha IIOCKOCTH, U3
0Tpe3Ka, U3 Tyrd OKPYKHOCTH

HcnbiTanue. Ycnex u Heynayva.
Cepus ucnbITaHUN 10 TIEPBOTO
ycrnexa

HcnbiTanue. Ycnex u Heyaaya.
Cepus ucTIbITAHUN JI0 TIEPBOTO
ycrexa
HcnbiTanue. Ycnex u Heynayva.
Cepus ucnbITaHUN 10 TIEPBOTO
ycrexa

Hcnbrranus beprymnu.
BepositHocTH cOOBITHIT B cepun
ucnbiTanuil beprymium
Hcnbrranus beprymnn.
BepositHOCTH cOOBITHH B cepuu
ucnelTanui bepuyinu

[IpakTruueckas padora
"Ucnpitanusa bepnymn"
CrnydaiiHast BeIMYMHA U
pacnpeieNieHue BEpOATHOCTEN
MatemaTrueckoe OKuJaHue U
JUCIIEPCUS CITy9aitHOU

https://m.edsoo.ru/AGLCRU6DJ

https://m.edsoo.ru/8OV1MEH5R

https://m.edsoo.ru/HY X7MOR3W

https://m.edsoo.ru/XUASD75FY

https://m.edsoo.ru/CY MRV A42W

https://m.edsoo.ru/4P3N8JB15

https://m.edso0.ru/190PK3F1Y

https://m.edso0.ru/OG4UJZH68

https://m.edsoo.ru/565PLHG90



https://m.edsoo.ru/AGLCRU6DJ
https://m.edsoo.ru/8OV1MEH5R
https://m.edsoo.ru/HYX7MOR3W
https://m.edsoo.ru/XUASD75FY
https://m.edsoo.ru/CYMRVA42W
https://m.edsoo.ru/4P3N8JB15
https://m.edsoo.ru/19OPK3F1Y
https://m.edsoo.ru/OG4UJZH68
https://m.edsoo.ru/565PLHG9O

21

22

23

24

25

26

27

28

29

30

BCJIIMYNHBI

[Ipumepsl MaTeMaTHYECKOTO
OKHJIaHHS KaK TEOPETUYECKOrO
CPEIHET0 3HAYCHUS BEJINYUHBI

ITonsiTre 0 3aKOHE OOJIBIINX
YHUCCI

N3mepenne BEpOATHOCTEN €
IIOMOUIBIO YaCTOT

HpI/IMeHeHI/Ie 3aK0HA OOJIBIINX
YHUCCJI

O0001enne, cuCTeEMaTH3aIUs
3Hanuil. [IpencraBnenue
JAHHBIX

O0001Ienre, cuCTeMaTH3aIUs
sgagui. OnncareilsrHas
CTAaTUCTUKA

O0001enue, cuCTEMaTH3AIUs
3HaHuil. [IpencraBienue
nanaeiX. OnucareabHast
CTaTUCTHKA

O0001Ienne, cuCTEMaTA3aIUs
3HaHUM. BeposiTHOCTH
CITy4aitHOTO COOBITHS
O000611IeHNE, CHCTEMATU3ALIHS
3HaHu#. BepoaTHOCTh
CIIy4aifHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

O0o001enue, cuCTeMaTH3aI s

https://m.edsoo.ru/DO6HCR46S

https://m.eds00.ru/DOO6YSTLB

https://m.edsoo.ru/GL55Z7UT2

https://m.edsoo.ru/24\VVNG3P7W

https://m.edsoo.ru/6WOF2YHCJ

https://m.edsoo.ru/C2M2RAS2E

https://m.edsoo0.ru/82BZREY 18

https://m.edsoo.ru/8SOKEW1RB

https://m.edsoo.ru/ONNZKNTC3

https://m.edsoo.ru/5940HH585



https://m.edsoo.ru/DO6HCR46S
https://m.edsoo.ru/DOO6YSTLB
https://m.edsoo.ru/GL55Z7UT2
https://m.edsoo.ru/24VNG3P7W
https://m.edsoo.ru/6WOF2YHCJ
https://m.edsoo.ru/C2M2RAS2E
https://m.edsoo.ru/82BZREYI8
https://m.edsoo.ru/8S0KEW1RB
https://m.edsoo.ru/0NNZKNTC3
https://m.edsoo.ru/5940HH585

31

32

33

34

3HAHUN. DJIEMEHTHI
KOMOMHATOPUKHI

O0001menue, cucCTeMaTH3aIus
3HaHUI. DJIEeMEHTHI
koMOuHaTopuku. CiydaiiHble
BEJIMYMHBI U PACIIPEICIEeHUS

O0001menue, cuCTeMaTA3aIUs
3HaHud. CiydaiiHble BEJIMUUHBI
U pacrpeaencHus

HroroBas koHTpobHAs paboTa
O000611IeHNE, CHCTEMATU3ALIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

https://m.edsoo.ru/F2L1AQ705

https://m.edso0.ru/K20QA3L023

https://m.edso00.ru/QY010QWK9J

https://m.edsoo.ru/EMU1IQEWN



https://m.edsoo.ru/F2L1AQ7O5
https://m.edsoo.ru/K2QA3L023
https://m.edsoo.ru/QY01QWK9J
https://m.edsoo.ru/EMU1IQEWN




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

5

5.1

5.2

5.3

5.4

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

5.3

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl

BeposaTHOCTB U cTaTHCTHKA

YuraTh MH(pOpMAIUIO, IPEJCTaBICHHYIO B Ta0/IMIaX, HA JUarpaMMax,
OpPEJCTaBIATh JaHHbIE B BUAE TaOJIUI, CTPOUTH JAHATPAMMBI

(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) IO MacCHBaM 3HaUEHUI

OnuceiBaTh H HHTCPIIPETUPOBATL PCaJIbHBIC YHCIOBLIC JaHHBIC,

npeJcTaBiIeHHbIE B Ta0IMIIaX, HA Juarpammax, rpadukax

Hcnonb3oBaTh JUTS ONMCaHus JTAHHBIX CTaTUCTUYECKHE
XapaKTEepPUCTHKU: CpefHee apu(pMeTHIeCcKoe, MeiMaHa, HauOobIlee U
HaVMEHbIIIEE 3HAYCHMsI, pa3mMax

Nmets npeacrasieHue 0 C1y4aliHOM M3MEHYMBOCTH HA IIPUMEPAX LEH,
¢u3nUecKUx  BEJIMYUH, AaHTPONOMETPUYECKHX JIAHHBIX, HMETh

MMpEaACTaBJICHUC O CTaTUCTUYECKOM yCTOfI‘IPIBOCTPI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPpaMMbl OCHOBHOI' 0 00111er0 00pa3oBaHus

BeposaTHOCTB U cTaTHCTHKA

W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEACTABICHHYIO B
BUje TaOaul, aAuarpamm, rpaukoB, MPEACTaBIATh JAaHHBIE B BHJE
TabIuUL, JUarpaMm, rpadukoB

OnuceiBaTh JaHHbIE C IOMOILBIO CTaTUCTUYECKUX I1OKA3aTeNeH:
CpeAHMX 3HA4YeHWH M Mep paccenBaHMs (pa3Max, IUCIEPCUS |

CTaH/IapTHOE OTKJIIOHEHHE)

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M 4YaCTOTHI COOBITHI, B TOM



5.4

5.5

5.6

5.7

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

5.3

5.4

9.5

YHUCJIC 110 pe3yJibTaTaM I/ISMepeHI/Iﬁ n Ha6J'IIOI[eHI/II71

HaxonuTh BEpOATHOCTH CIy4yalHbIX COOBITHMM B OIBITAX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMHU

Hcnonb3oBaTh  rpauueckue  MOJAEIU:  JIEPEBO  CIIydailHOTrO
AKCIIEPUMEHTA, IUarpaMMbl Dijiepa, UucioBas npsmast

OneprpoBaTh MOHATUSAMHU: MHOKECTBO, IOJIMHOKECTBO; BBIIOJIHAThH
omepalMd  HaJXl  MHOXECTBaMH:  OObeJIMHEHHE, IepeceucHHe,
JIOTIOJTHEHHE; IIEPEUNCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA

MHOXXCCTB

Hcnons3o0BaTh rpa(bnqecxoe npeacCTaBICHUC MHOXKCCTB H CBs3CH
MCXKAY HUMU JJIs OIMKMCaHUA IIPOLECCOB U ?IBJ'IGHI/II\/'I, B TOM 4YHCJIC IIPU

pEILIeHNH 3a]]a4 U3 IPYTUX y4EOHbIX MIPEIMETOB U KypCOB

IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

BCpOHTHOCTB H CTaTUCTHKA

N3Bnekarb U npeoOpa3oBbIBaTh MH()OpMALMIO, MPEACTABICHHYI B
pPa3NUYHBIX HWCTOYHHMKAX B BHIE TaONWI, IUarpamMM, TIpaguKoB,
NPEJCTABIAThH JaHHbIC B BUE TAOIUII, AUarpaMm, rpadukoB

Pemate 3a1aun opraHu30BaHHBIM NEepeOOPOM BapUaHTOB, a TaKXkKe C

HUCIIOJIB30BaHHEM KOM6I/IHaTOpHI)IX IIpaBHUI U METOJI0B

Hcnonp30BaTh OMMCATENIbHBIE  XapaKTEPUCTUKH Ui  MAacCCHUBOB
YUCJIOBBIX JAHHBIX, B TOM UYHCIIE CPEJHHUE 3HAYECHUS U MEPBI
paccenBaHUs

Haxonuth 4acTOThl 3HAYEHMM M YaCTOTHI COOBITHUS, B TOM YHCJE
MOJIB3YSICh PE3YJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUIA
Haxoauth BEpOATHOCTU CIydalHBIX COOBITHI B M3y4EHHBIX OTMbBITaX, B
TOM 4YHUCJIE€ B ONBITAX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpHUAX MCHBITAHUM 1O MEpPBOr0 ycnexa, B Cepusix



5.6

5.7

ucnbITaHuil bepHyiu

Nmers mpencraBieHHe O CIIy4allHOM BEIIMYMHE U O paCIpeieieHUU
BEPOATHOCTEMN

HmeTh mpeacTaBieHHE O 3aKOHE OOJBIIMX YUCENl KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4ailHOM W3MEHYMBOCTH M O pPOJU 3aKOHA

OO0JIBILIKX YKCEIN B IPUPOJIE U OOLIECTBE



HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

5.1

5.2

5.3

5.4

8 KUIACC

Kon
5

5.1

5.2

5.3

5.4

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

BeposTHOCTB M cTaTHCTHKA

[IpencraBneHne NaHHBIX B BHJIE TaONUIl, AMAarpaMm, rpadukoB. 3anolHEHHE
TaOJIMI, YTEHHWE U TIOCTPOEHUE auarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) H
KpyroBbix). UYUrteHue rpaduKOB peaJbHBIX mpoleccoB. 3BneueHue
uHpoOpMalUd W3 JUarpaMM U TaOJHIl, HCIOJb30BAHHE W WHTEPIIPETALUS

JaHHBIX

OnwmcatenbHasi CTaTHCTHKA: CpeqHee apu(METHYECKoe, MeIHaHa, pa3Max,
HauOoJIbIIee ¥ HAUMEHbIIIee 3HAaYeHUs] HaOopa YMCIIOBBIX JMaHHBIX. [Iprumeps

CIIy4ailHOM U3MEHYMBOCTH

CrnyyaiiHblil 3KCIEpUMEHT (ONIBIT) M ciay4ailHoe coObiThe. BeposTHOCTH U
gacTtoTra. Pojb MajoBEepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoie U B obmecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pébep u cymmapHas
ctenieHb BepmuH. [IpencraBnenue o cBsa3Hoctu rpada. Lenu u nukiel. [Tytu
B rpadax. OO0xom rpada (shmepoB myrth). IlpencraBmenue 00

OpuUeHTHpPOBaHHOM Tpade. Pemenne 3aaau ¢ momoisto rpadoB

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

BepoaTHOCTh U CTaTUCTHKA

[IpencraBneHue naHHBIX B BUAE TaOJIULL, AUarpaMm, rpaukoB

MHOXECTBO, dJEMEHT MHOXECTBa, MOJAMHOXeCTBO. Omepanuu HaJ
MHO>KECTBaMU: 00BEIMHEHUE, TIepeCeUCHUE, TOMOTHEHUE

CaoiicTBa onepaluii HaJy MHOKECTBAMU: TIEPEMECTUTENBHOE, COYETATEIIBHOE,
pacrpeaeuTeabHOE, BKIOUCHUS

Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JIs OMHCAHUS

PE€aJIBbHBIX IPOLECCOB U ﬂBHCHHﬁ, IIpU pCIICHUH 3aaa4.



5.5

5.6

5.7

5.8

5.9

5.10

9 KJIIACC

Kon
5

5.1

5.2
5.3
54

5.5

5.6

5.7

5.8

N3mepenne paccemBaHus OaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlMarpaMmma paccenBaHUsI

DJIeMEHTapHbIE COOBITHS clydailHOro omnbita. CiydaiiHpie  COOBITHSA.
BepositHocTi  coObITHL. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU
cooprtusiMu.  CryvaitHplii  BeIOOp. CBsI3b  MEXIY MAaJIOBEPOSTHBIMUA U
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BUCSTYEH BEPIIMHBI, CBA3b MEXK/IY YUCIIOM BEpIIMH U uucioM peodep. Ilpasumiio
yMHOXeHUs. Perenue 3a1a4 ¢ moMoInsko rpagos

[IpotuBononoxubie coObiTus. [Juarpamma Oitnepa. OObeauHEHHE U
nepeceueHue coObITHH. HecoBMecTHble coObITHS. Popmyna cIoXKeHHS
BEpPOSITHOCTEN

VYcnoBHas BeposTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBinenne »sSKkcnepuMeHTa B BujAe JjepeBa. Pemenwe 3agad  Ha
HaXO0XJI€HUE BEPOATHOCTEN C MOMOIIBIO JIepeBa CIy4yailHOIO SKCIIEPUMEHTA,

auarpamm Jisepa

IIpoBepsieMblid 31eMEHT COAEPKAHUS

BeposiTHOCTB M cTaTHCTHKA

Hpe,HCTaBJ'IeHI/Ie JaHHBIX B BHJC Ta6J'II/II_I, Auarpamm, T pa(pI/IKOB, HHTCpIpCTaAlluA
JaHHBIX. UTeHue u MMOCTPOCHUC Ta6J'II/II_[, Auarpamm, Fpa(bI/IKOB o pCaJibHbIM

JTAaHHBIM
[lepecTanoBku U (hakTOpHa

CoueTaHus 1 9YUCIIO COYETAHUM

Tpeyronsuuk Ilackans. Pemenue 3a1ad ¢ HCIOIB30BaHHEM KOMOMHATOPUKHI

I'eomerpuueckass BeposiTHOCTh. CilydaifHbI BbIOOp TOYKH W3 (QUTYpHl Ha

IUIOCKOCTH, U3 OTPE3KA U U3 IYI'M OKPYKHOCTH
Ucneitanue. Yenex u Heyaada. Cepust HICIIBITAHUN JJO IEPBOTrO ycrexa

Cepust ucnbitanuii bepaymnu. BeposTHOCTH COOBITHII B CepUM HCHBITAHHMA
bepnynnmn

CirydaiiHasi BEJIMYMHA U PACIIPEAEIICHHE BEPOSTHOCTEN



5.9

5.10

5.11

Marematnueckoe oOugaHue M gucnepcus. [lpumepsl MaTeMaTHYeCKOTO
0’KMJIaHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAUECHUS BETNYMHBI
MaremMaTnyeckoe OXKHJIAHWE M JUCIEPCHUs CIyYalHOM BEJIMYMHBI «YHUCIIO
YCIIEXOB B CEpUHU UCIIBITAHUN bepHyn»

[Tonsitue o 3akone OonpmMX yucen. M3mepeHue BEpPOATHOCTEH C TMOMOIIBIO

yacToT. Posb 1 3HaueHue 3akoHa OOJBIINX YUCEI B IPUPOJIE U OOIIECTBE



HNPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbl OCHOBHOI'0 00111er0
o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXECTBO, Olepaluu
HaJl MHOYKECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeiCTaBIEHHUE MHOKECTB JUIS ONHMCAaHUS  pPealbHBIX
NPOLIECCOB U ABJICHUH, IPH PEILICHUM 3ajay U3 IPYTUX YUeOHbIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCIICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;  YMEHHME  pAcllO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOAUTH INPUMEPBl W  KOHTPIOPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHHe onepupoBaTh MOHATHUAMM: HATypajdbHOE YHUCJIO, MPOCTOE U
COCTaBHOE YHCJIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
LEJI0€ YHUCIIO, MOJYJIb Yncia, OOBIKHOBEHHAsI JpoOb U JecATUYHAsl APOOb,
CTaHJAPTHBIA BHUJ YHMCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKU KBAJpPATHBIM KOPEHb; YMEHHE BBIMONHITH JCUCTBUSA C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH 4YMCIIA, NPEACTABIATh YUCIA HA
KOOPAMHATHOW MPAMOW, OKPYIJIATh YHWCIIA; YMEHHUE JeJlaThb NPUKUAKY M
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue onepupoBaTh IMOHATUSAMHU: CTENEHb C LEIbIM IIOKAa3aTENIEM,
apudMeTHUeCKU KBaJIpaTHbIN KOPEHb, MHOTOWIEH, aredpandeckas 1poos,
TOKJECTBO; 3HAKOMCTBO C KOpHEM HATypajbHOW CTENeHH OoJblle
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéThl MO (GopMysaM, MpeoOpa3oBaHUs
HENbIX, APOOHO-PAlMOHANBLHBIX BBIPAXKCHUH U BBIPAXKCHUH C KOPHIMH,
pa3jI0KEHUE MHOIOWICHAa HA MHOYKUTENIH, B TOM YHCJIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaJIpPaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHCIOBOE pPAaBEHCTBO, YpaBHEHHUE C
OJIHOI NIEpPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHON;
YMEHUE pelaTh JIMHEHHbIE W KBaJpaTHble YypaBHEHUs, JApPOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-
paluoHaJIbHbIE HEpPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MCIE NpU
pelleHny 3ajad U3 JAPYrux IMpeJIMETOB U NPAaKTHUUYECKUX 3a7ad; yMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPSMYI0 M KOOPAMHATHYIO IJIOCKOCTBH IS
U300paKeHusl pelIeHui ypaBHEHU, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUSIMH: (yHKUUA, Tpaduk (YHKIUH, HYIU
(yHKINH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pAcTaHUS,
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11

12

yObIBaHMS, HauWOOJIbIIEE M HAaWMEHbIIEE 3HAYCHUS (QYHKIHMU; YMEHHUE
OIIEpUPOBATH IMOHATHAMHU: MpsAMas MNPONOPIHMOHAIBHOCTb, JIMHEHHAS
¢byHKUMsA, KBaApaTHuHas (QYHKOUS, oOOpaTHas MPONOPIUOHAIBHOCTS,
napabosa, runep0osyia; yMeHHe CTPOUTh TpaduKu GYHKIUH, HCIIOIB30BaTh
rpaduKu Uil OINPEAETICHUS] CBOMCTB TPOLIECCOB M 3aBUCHUMOCTEH, IS
pemeHusl 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHUE BBIpaXaTb (POPMyJIaMH 3aBHCUMOCTH MEKITY BETUINHAMHE

YMeHue onepupoBaTh MOHATHIMU: TOCIEI0BATEIBHOCTD, apu(METHUECKAsS
U TEOMETpHUYECKas IPOrpecCUU; YMEHHME HCIIONIb30BAaTh  CBOMCTBA
nocneaoBaTeabHOCTeH, GOpMYJIbl CYMMBl U OOILIEro 4jieHa MpU PelIeHUuU
3aja4, B TOM 4HWCJE 3aJa4 U3 JAPYruX y4eOHBIX MPEIMETOB U peajbHOU
KU3HU

YMeHnue pemars 3a1a4d pa3HbIX TUIOB (B TOM YMCJIE HAa IIPOLEHTHI, JOJIU U
4acTH, JABWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTh HMOKYIOK U YCIYT,
HaJIOTH, 3aJaud M3 00JacTh YNPaBICHUA JIMYHBIMM U CEMEHHBIMU
(vHaHCaMU); YMEHHUE COCTABIIATH BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBMIO 3a1a4d, MCCIENOBATh IIOJNyYEHHOE pCIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTD MOJYUESHHBIX PE3yJIbTaTOB

VYMenue onepupoBaTh MOHATUSAMH: (HUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasl, YroJ, MHOTOYIOJBbHUK, TpPEYroJbHHUK, pPaBHOOCAPEHHBIH W
PaBHOCTOPOHHHH TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEyToJIbHUKA, 4eThIPEXYTOJIbHHK,
napauiesorpaMm, pomMoO, MpsIMOYTOJIbHHK, KBAApaT, TPAIEIHs; OKPY)KHOCTB,
KpYT, KacaTesbHast; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUI'YpaMH; YMEHHUE
pemaTh 3a7ayd, B TOM YWCJIEC W3 TOBCEIHEBHOW XHM3HH, HA HAXOXKICHHE
TeOMETPUYECKUX BEITUYMH C MPUMEHEHHEM H3YyYCHHBIX CBOWCTB (QUTYp H
(akToB

YMeHue omnepupoBaTh IMOHATHAMHU: PAaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MApaJUIEIbHOCTh W IMEPHEHANKYISAPHOCTh NPSIMBIX, YroJl
MEXy IPSAMbIMH, EPIIECHIUKYIISAP, HAKIOHHAS, IPOeKLus, nojgodue uryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH M TPAMOI;
YMEHHE paclo3HaBaTb PaBEHCTBO, CHUMMETpPHIO U mojoOue ¢uryp,
NapajuIeJIbHOCTD U NEPIIEHIUKYIIAPHOCTD IPSIMBIX B OKPYKAIOIEM MHUPE

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHUE, Yroyl (BeIMYMHA
yria, CHHYC U KOCUHYC YyIJla TPE€YroJIbHHUKA), TUIOIIA/lb; YMEHUE OLICHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIbl mepuMeTpa U TUIOIIA I MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
IUIOIMIAIM  Kpyra, oObeMa MpPsIMOYTOJIbHOTO Mapajljiefielune1a; yMeHHe
IPUMEHATH [IPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHHKa, TeopeMy Iludaropa, TpUroHomeTpuueckue COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOIIanei

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE ~ (UTYPBI OT PYKH, C TIOMOINBIO  YEPTEIKHBIX
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16

HHCTPYMEHTOB U 3JICKTPOHHBIX CPCACTB I10 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCaHHIO

YMeHue onepupoBaTh NOHATHSAMHU: IPSAMOYIOJIbHAS CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHUCJIO, CKaJIpHOE IIPOM3BEICHHE BEKTOPOB, YMCHHUE HCIIOIb30BATh
BEKTOpBI M KOOPJMHATHI JUIsl NMIPEACTABICHUS JAHHBIX M PELICHHs 3a]ad, B
TOM YUCJIE U3 IPYTUX YUEOHBIX IIPEIMETOB U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHIMU: CTOJIOUKOBBIE M KPYTOBBIE JHArpaMMBbl,
TaOJIUIIBI, CpesiHee apu(pMeTHIecKoe, MeiuaHa, HauboJIblee U HauMeHbIlIee
3HaYeHMsd,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMpeoOpa3oBeIBaTh UH(POPMAIIHIO, MPEACTABICHHYIO B
TabMUIIAX ¥ Ha JUarpaMMax, OTPaKalOIIyI0 CBOMCTBA M XapaKTEPUCTHKH
peanbHbIX IPOLECCOB U SBICHWM; yYMEHHME pACIIO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPYXaIOLIEM MUpE

YMeHue ornepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIM  HCXOJX)
CIIy4alfHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaXOJIUThb  BEPOATHOCTH  CIy4alHBIX  COOBITUM B ONBITaX ¢
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMH COOBITUSMM; YMEHUE peliaTh 3aJadu
METOJIOM OpraHM30BaHHOrO Tmiepedopa M C HCIOJIB30BAHUEM IIpaBHiIa
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSITHOCTH PEANBHBIX COOBITHH U
SIBJICHUH, NMOHMMATh POJIb NPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHII B OKpY)KalOIIEeM MHUPE W B JKU3HH, 3HAKOMCTBO C TOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MACCOBLBIX SAABJICHUAX

YMeHue BbIOMpPATh MOAXOAAIINN U3YUEHHBIH METOJ JJIs PEUICHHUs 3a]auu,
[IPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
KU3HHU, DPACIIO3HABATH IPOSIBJICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBATh OTEIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€
pa3BUTUS MAaTEMAaTHKU KaK HAyKH, IIPUBOAUTH IPUMEPbl MATEMaTHYECKUX
OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOU Y BCEMUPHOU UCTOPUU
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