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MMOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPUIOKEHUHN, TaK
¥ UX pOJIM B 00pa3oBaHWU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraeTr uucio
npodeccuii, mpu OBIAACHUA KOTOPBIMH TpeOyeTcsl Xxopolas 6a30Basi MOJrOTOBKA
B 00JacTH BEPOSITHOCTU W CTAaTUCTHUKH, TakKas TMOJTOTOBKA BakKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIIHON MPOo(ecCHOHANbHON Kaphephl.

Kaxx b1l 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A J11 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX HEIOCTATKA
WM M30bITKa MHQPOpMAITUU HEOOXOIUMO B TOM YHCJIE XOpOoIio chOpMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

MMeHHO mOo3TOMYy OCTpO BCTajla HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyuatonuxcs GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B ce0sl B KaUueCTBE
HEOTHEMJIEMOH  COCTABJIIOIICH  YMEHHE  BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh WH(OPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (JopMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEaJbHBIX IMPOIIECCOB W 3aBUCUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MpPHHIIUIIAMHU cOOpa, aHaIu3a u
MPEICTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBa W TOCyJIapcTBa
npuoOIaeT o0ydamImmxcs K OOIIECTBEHHBIM HHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3allUuu Tepedopa U mojacuéra 4ducia
BapUAHTOB, B TOM YHUCJIC B MPUKJIAIHBIX 33/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTuyeckuit pyHaaMeHT st GOpMHUPOBAHUS KOMIIETEHIIUI B
obiacT MHPOPMATUKH U MUPPOBBIX TeXHOJOTHH. [Ipyn M3ydeHUH CTATUCTHUKUA U
BEPOATHOCTH OOOTalIalOTCsl MPEACTAaBICHUS OOYYalolIMXCsi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro MccienoBaHus, (GopMupyercs MOHWMaHUE POJIU
CTaTHUCTHKHU KaK UCTOYHHUKA COIMATIBLHO 3HAYUMOI MH(MOPMAIMHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBETCTBMM C MaHHBIMU TEISIMH B CTPYKTYpe MPOTPaMMBI Y4eOHOTO
Kypca «BeposSTHOCTh U CTaTHCTHKAa» OCHOBHOTO 0O0IIEro 0Opa3oBaHUs BbIIACIICHBI
ClIelyIolue CcojepxKaTelbHO-MeToAnueckue auHum: «lIpencraBieHrue NaHHBIX U
ONMCAaTeNbHAs CTaTHCTUKA», «BeposSTHOCTHY, «DIeMEeHTh KOMOMHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Conepxanne nmuuaun «lIpencraBienne TaHHBIX U OMHUCATENbHAS CTATHCTUKAY
CIIy’KUT OCHOBOW JUIsi (POPMHPOBAaHUS HABBIKOB pabOThl ¢ HH(OpMaUuUEn: OT
YTeHHS W WHTEpIpeTanuu WHPOpMAIMK, TPEACTaBICHHOW B Ta0nuiax, Ha
quarpaMMmax W rpadukax, g0 cOopa, MpEeACTAaBICHHS M aHalv3a JIaHHBIX C
WCIIOJIb30BAHUEM CTAaTHCTHUYECKMX XapaKTePUCTUK CPEIHUX H PACCCHBAHUA.
PaGotast ¢ maHHBIMHU, OOydYaroIIHecs yd4aTcsl CUHUTHIBATh W WHTEPIPETUPOBATH



JIaHHbIE, BBIJABUTATh, apTyYMEHTUPOBATh M KPUTHUKOBATH IMPOCTEHIINE TUIOTE3HI,
pPasMBITIUIATh HaJ (PaKkTOpaMu, BHI3BIBAIOIIMMHA W3MEHUYHUBOCTh, M OIICHUBATH WX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U MPOLIECCHI.

NHTyUTHBHOE MPEICTABICHUE O CIy4allHOH M3MEHUYHUBOCTH, HCCIIECOBAHHE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISt
W3YUCHUS] TEOPUU BEpOsTHOCTEH. bosbllioe 3HAUY€HWE HMEIOT MPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICISIMH.

[loHATHE BEpPOSTHOCTM BBOAMUTCS KakK Mepa MpaBIoONoAoOUsl CIIy4yalHOIo
coobrtus. Ilpm wm3ydeHun yueOHOTO Kypca OOydaroIIuecs 3HAKOMSTCS C
NPOCTEMIIMMHA ~ METOJAMHU  BBIYMCIEHUS  BEPOSATHOCTEW B CIy4aillHbIX
AKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMU CTABUTh U peliaTh 00Jiee CIOKHbIC
3amaun. B ydeOHBI Kypc BXOAST HayalbHBIC NPEJCTABICHUS O CIIy4ailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBJISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO»ECTBaMU M OCHOBHBIMHU OIEpAlMSIMU HaJ MHOXKECTBaMU, paccMaTpUBAIOTCS
MpUMepbl IPUMEHEHUS ISl PEUIeHUs 3a]ay, a TaKKe HCIOJIb30BaHUA B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs y4eOHbIN Kypc «BeposSTHOCTh U CTAaTUCTHKA», B
KOTOpBIM  BXonmaTr paszgensl: «lIpencraBieHne JaHHBIX M ONKCAaTENbHAs
CTaTUCTUKA», «BeposTHOCTBY, «DJIeMEHTHl KOMOMHATOpUKW», «BBeneHue B
Teopuio rpadoBy.

Ha u3yuenne yuebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 yaca (1 yac B
Hememo), B 9 kmacce — 34 waca (I  wac B Hememw).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

[IpencraBneHne NaHHBIX B BUJE TAaOIUIl, AUArpamM, rpauKoB. 3anolHEHHUE
TaOJNWIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyTOBbIX). UTeHHEe rpaduKoB peabHBIX MpolieccoB. M3pneuenue nndopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OmnucarenbHasi CTaTUCTUKA: CpelHee apudmerhyeckoe, MeIuaHa, pazmax,
HanOOJIbIlIeE W HAaWMEHbIEe 3HAYCHHs HAOOpa YHCIIOBBIX MaHHBIX. [Ipumeps
CIIy4alHOM U3MEHYUBOCTH.

Cry4aiiHblil 3KCIIepUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH U
yacToTa. Poiab ManoBepOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPUPOJIE
U B obmiectBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepmmH. [IpencraBnenue o cszHoctu Trpada. llemn u nuxiel. [yt B
rpadax. O6xon rpada (viinepo myth). [IpencraBieHune o0 OpPHEHTHPOBAHHOM
rpade. Pemenue 3aay ¢ moMonibo rpados.

8 KIIACC

[IpencraBienne NaHHBIX B BUE TaOIUII, 1UarpamMmm, rpaduKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, NOJMHOXeCTBO. Omepauud HaJ
MHOXECTBaMU: OOBEIMHEHHE, TepeceueHue, nomnojHeHue. CBoNCTBa omnepanui
HaJ, MHOYKECTBAMM: IEPEMECTHTEIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKiIOUeHHs. Mcmonb3oBaHue TpaduyecKoro MPENCTABICHUS MHOXKECTB s
OMMCAHMS PeaJbHBIX MPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a/1ay.

N3mepenne paccerBaHMs JaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL cioydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObITHil.  ONBITBI ¢ PAaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusIMU. CityuyaliHblil BbIOOp. CBsSI3b MEXAY MajJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBBEB: EOUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBA3b MEXIY YMCIOM BepuIMH u 4ucioMm pedep. [IpasBumio
yMHOXeHUs. Pemienue 3a1a4 ¢ momoIpto rpados.

[IpoTuBomnonoxkuble cooObiTUsl. [uarpamma Dinepa. OObeaUHEHHE W
nepeceueHue  coObiThil. HecoBmecTHpie  coObiTHs. DopMyna  CIOXKEHUS
BEPOSTHOCTEH. YCJIOBHAsI BEPOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
coObrTusi. IlpencraBneHue sKcliepuMeHTa B BUJE JAepeBa. Pemienue 3amau Ha



HaXOXJCHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYalHOTO DKCIICPUMEHTA,
auarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHbBIX B  BUAE TabmuU, AuarpamMm, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHE W MOCTPOEHUE TaONIHUIl, IUarpaMM, rpa@uKoB 1Mo
pEAIbHBIM JaHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHuss U YUCIO COUYETaHUM. TpEeyrobHUK
[Tackans. Pemenue 3a1a4y ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposATHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepusi UCHOBITAHUM 10 TEPBOTO ycrexa.
Cepust ucnbitanuii bepnymum. BeposaTHocTH CcOOBITUH B CEpPUM  UCIBITAHHM
bepnymm.

CnyyaiiHasi BEJIMYMHA W PACHpEICICHUE BEPOSATHOCTEH. MaremaThueckoe
OXKMJIaHue W gucnepcus. IlpuMepbl  MaTeMaTHMYECKOTO  OXKHMAAHUSA — Kak
TEOPETUYECKOI0 CPEIHEro 3HAYCHUs BEJIMYMHBL. MaTeMaThudeckoe OKHUJIAaHWE U
JUCIIEPCHS]  CIYyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUM
bepnymum».

[Tonsitue o 3akoHe OonbIMX yucen. M3MepeHne BepOsSTHOCTEH C TTOMOIIBIO
yactoT. Ponb M 3HaueHue 3akoHa OOJBIIMX YKCET B NPUPOJE M OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOTO Kypca
«BeposSTHOCTP M CTaTUCTHKA» XapAKTEPU3YIOTCS:

1) narpuoTHYecKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY HW  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, [EHHOCTHbIM OTHOIIEHWEM K JIOCTHKEHUSIM  POCCHICKHX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U pPeallu3allii ero
mpaB, TPEJACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPONEAYp TPaKIaHCKOT0O 00InecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUXKEHUU HayKHU, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENIHOW MpodecCHOHaTbHON
JESTENHPHOCT M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUIyaTbHOU TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJBHOMY U  3CTETHUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiau, PEUICHUW, PacCy>KICHUM, YMEHUIO BHUJECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeI0BEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS WM 3HAYMMOCTH ISl PAa3BUTHS LMBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTeMAaTHUKU M MAaTeMaTHYECKOU KYJIbTYypOW KaK CpPeICTBOM
MO3HAHUST MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIHCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ar OOy YHs:

TOTOBHOCTBIO NIPHMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3lI0pOBbs, BEACHHS  3J0pPOBOro  oOpa3a JKU3HH  (3J0pOBOE  IHUTAHHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUA U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pePICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU Ul PELICHUs 3a7a4
B 00JJaCTH COXPaHHOCTH OKpY>Karollell cpe/pl, IJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUU MJisi OKPY’KAIOIIEH Cpefbl, OCO3HAaHUEM
I00AJIBHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIeEM U MyTEeH UX PELICHNUS;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHUSAM COUMAJIbHOW U NMPUPOTHOMH
cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYTHX JIOjAed, MpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJMMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyupOBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPUHHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbI3OB, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAEMbIe pElIeHUs] U ACHCTBUSA, (OPMYJIMPOBATH M OLIEHHUBATh PUCKH U
NOCTEeACTBUS, (DOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBIE YHuBEpCaJabHbIC yqeﬁnble HeﬁCTBMﬂ

Ba3oBble Jjornueckue 1eMCTBUA:

e BBUIBISITh U XAPAaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMATHYECKHUX
OOBEKTOB, TMOHATUN, OTHOIIEHUH MEXAy HOHATUAMHU, (HOPMYIUPOBATH
omnpeneneHusl  NOHATHM, YCTaHaBJIMBATh  CYUIECTBEHHBI  MNpU3HAK
KJlaccu(UKauuy, OCHOBaHUSA M1 OOOOILNEHHS W CpAaBHEHUS, KpHUTEpUU
IPOBOJMMOTI0 aHAJIU3A;

e BOCIpPUHUMATh, (QOpMyIHpPOBaTH ¥  NPeoOpPa3OBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBJIITD ~ MAaTEMaTHUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeursi B (aKkTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPXKIACHUSIX,
IpeuIaratb KpUTEPUU ISl BBISBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNI;

ACJIaTb BBIBOABLI C HCIIOJIb30BAHHMEM 3dKOHOB JIOTHKH, JACAYKTHBHBIX H
HMHAYKTHUBHBIX yMOSaKquCHHﬁ, YMOSaKHIOquHfI I1IO0 aHaJIOT U,

pa3dupath J10Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKICHUH (IIpSIMbIE U OT
MPOTUBHOTO), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JOKA3aTeIbCTBA
MaTeMaTU4eCKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOWpATh Croco0 pemieHus ydeOHOUW 3amaud (CpaBHUBATH HECKOJIBKO

BApUAHTOB pElICHUs, BBIOUpATh HauOoJiee TMOAXOAAIUA C Y4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTCPHEB).

ba3oBble ucciiegoBaTe/IbCKHe 1eiiCTBUS .

UCIIOIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUM HMHCTPYMEHT IO3HAHMUS,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHEe, NpodseMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIaHHOe, (QopMHUpPOBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE;

NpoBOAUTL 110 CaAMOCTOATCIIBHO COCTABJICHHOMY ILIAHY HECJIOKHBIN
9KCIICPUMCHT, HeOOJIBIIIOE HCCJIICA0OBAHUC I10 YCTAHOBJICHHUIO 0ocoOeHHOCTEH
MAaTCMaTHYCCKOI'O O6’I)€KTa, 3aBUCHUMOCTEH 0OBEKTOB MCIKIAY CO6OI>1;

CaMOCTOATENbHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOJCHUS, HWCCIEI0BAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IIPOTrHO3UPOBATE BO3MOJKHOC PpPA3BUTHUC IIPOHCCCA, a@ TAKIKC BbIABUI'ATH
MMPCAIOIOKECHHUA O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUAX.

Pa6ora c nundopmanueii:

BBIABJIATE HEAOCTATOUYHOCTh H N30BITOYHOCTD I/IH(l)OpMa]_II/II/I, JaHHBIX,
HCO6XO,Z[I/IMI)IX AJI1 pCIICHUA 3a1a4H,

BBI6I/IpaTB, AHaJIM3UpPOBATb, CHUCTCMATU3HUPOBATL W HHTCPHPECTUPOBATH

uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTaBIICHNUS,

BbIOMpaTh (GopMy MpeACTaBICHUS HMHPOPMALUU UM WIUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMmamMHu, HWHOM Trpaukod H UX
KOMOMHAIIMSIMHU;

OLICHWBATh HAAEKHOCTH HMHPOPMAIMHM 1O KPUTEPHUSAM, MPEI0KCHHBIM
YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHl/IKaTl/IBHLle YHUBEPCAILHBIC yqeﬁﬂme IleICTBPIﬂ:



BOCIIpPUHUMATDb U (I)OpMy.HI/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUAMU
H neiisiMmu 06H_[€HI/I$I, sSICHO, TOYHO, I'PaMOTHO BBIPAXKaTb CBOIO TOUKY 3pCHUA
B YCTHBIX W INHCBMCHHBIX TCKCTaX, AdBaTb IIOACHCHHA IIO XOAY PCIICHUA
3aJa4, KOMMCHTHUPOBATH HOHy‘-ICHHBIﬁ pe3yJibTaT,

B X0/i€ 00CYy>XJIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOJieMbl, periaeMoi 3a7auu, BbICKa3bIBATh HJIEH, HAIlEJICHHbIE Ha MOUCK
pELIEHHUsI, COIMOCTABJISITh CBOU CYXKJEHHS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JHANIOTa, OOHAPYKMBATh PAa3jIMYM€ U CXOJICTBO TO3UIIUN, B
KOppEeKTHOM popme hopMyupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHHUS;

IPEACTABIATh  PE3yNbTaTbl  PELICHUs 3a/1auy, DKCIIEPUMEHTA,
UCCJIeIOBaHUSI, IPOEKTA, CAMOCTOSATEIBLHO BHIOMPATh (hOpMAT BBICTYILJICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIH U 0COOEHHOCTEHN ay TUTOPHH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIWBUTYy ATbHON
pabOTHI IPU PEIICHUHN YUSOHBIX MAaTEMATUICCKUX 3a]1aY;

OPUHUMATh 1€JIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOThl, pacnpenesarb BHABI padOT, JIOroBapUBATHCH,
00CyX1aTh TPOIECC U Pe3yabTaT paboThl, 0000MATh MHEHHUS HECKOJIbKHUX
JOJIEH;

y4acTBOBaTh B TPyNmHoBBIX (opmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThI
U KOOPJAWHHPOBATH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH]IbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMMN MPOAYKT MO KPHUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBHSA

Camoopranusanus:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PELICHUs 3aaadd (WiId €ro
4acTh), BBIOMpPATh CIOCOO peHIeHHs] ¢ y4ETOM HMMEIOIIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(pOpMaLUK.

CﬂMOKOHTpOJIL, AMOIHMOHAJIbHbIN HHTEJLJIEKT:

BIaacCTh cIocooamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIponecca U pe3yjbTaTra
peICHUs MaTeMaTHYECKOM 3aJa4n,

IPEABUIIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IIPH PELICHUM 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JCSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OLICHMBATb COOTBETCTBUE PE3yJIbTaTa JACATEIbHOCTU IIOCTABICHHOU LIEIU U
YCIOBHSIM, OOBSICHATHh NMPUYUHBI JTOCTMOKEHHUS WIM HEIOCTHKEHUS LEJH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOyYarONIUHCSA TMOJYYUT CIIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

Uutate uH(OpMaIMIO, TPEACTAaBICHHYIO B TaOmuIax, Ha JMarpammax,
NpEACTaBIATh JaHHbIE B BHJE TaOJNHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCUBaM 3HAYCHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATh  pEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAaX, HA TUarpaMmax, rpaukax.

Hcnonb30BaTh AJjisi ONKMCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTHUKH:
cpenHee apudmeTHyeckoe, MeauaHa, HauOoJblllee W HaUMEHbLIEE 3HAYCHHUS,
pa3Mmax.

MMeTs mnpencraBieHUE O CIy4alHOM W3MEHYMBOCTHM Ha IIPUMEpax IIEH,
bu3HYecKNX BETWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKOW YCTOMYHUBOCTH.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAINIO, TPEJCTABICHHYIO B BUJC
Tabyull, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHbIC B BUAE TAOIUIl, AUArpamm,
rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTHUYECKUX IMOKA3aTEIEH: CPEIHUX
3HAYEHUH U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHHUN U YaCTOTHI COOBITHII, B TOM YHCIIE
10 pe3ysibTaTaM U3MEPEHUN U HAaOJII0ICHUH.

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAs BEPOSATHOCTHU
AJIEMEHTApPHBIX COOBITUH, B TOM UHCIE€ B OMNBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEeBO CIYYalHOTO 3KCIIEPUMEHTA,
ayarpamMMbl Diiiepa, YiucioBas mpsmasl.

OnepupoBaTh MNOHATUSIMH: MHOXECTBO, IOAMHO>KECTBO,  BBINOJHSATH
omepalMd HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JOMOJHEHUE,
MIEPEUUCIISITh 3JIEMEHTBI MHOYKECTB, IPUMEHSTh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOMXECTB U CBS3EH MEXIy
HUMU ISl ONIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YHUCJIE NPU PEIICHUU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KyPCOB.



K xoHuy oOydenuss B 9 kjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

WzBnekatb u mnpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJICTaBICHHYIO B
pPa3IMYHBIX MCTOYHUKAX B BHUJE TaOiWll, Auarpamm, rpadukoB, MPEACTABIATH
JaHHBIE B BUJE TaOJIUL, 1UarpamMmm, rpaduKoB.

PemaTte 3amaum opraHu3oBaHHBIM NEpPeOOpPOM BAPUAHTOB, a TaKXKe C
MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEITHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHHU M YacTOThI COOBITHSI, B TOM YHCJIE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOCHU.

Haxoautb BEpOATHOCTH CIy4alHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHCJIe B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUM JI0 IEPBOIO YCIIEXa, B CEPUSAX UCTIBITAHUI bepHyIuIn.

HNmers npencraBiieHWE O CIIy4YalHOM BEJIMYMHE U O PaCIPEACIICHUU
BEPOSATHOCTEHN.

HNmeTs mpenctaBieHHEe O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4YallHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCEN B
pupoze u oOIecTRBe.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3nesioB u TeM
NPOrpamMMmbl

Ne i/

[IpencraBnenue qaHHBIX

OmnmcarenbHas CTaTHCTHKA

Crny4daifHasi ”3BMEHYHUBOCTh

Benenue B Teoputo rpadoB

BeposiTHOCTB M yacToTa Ciy4aitHOro
coOBITHS

O0600111eH1E, CUCTEMATU3ALIMUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBO 4acos

Bcero

34

KoHnTposbHbI
e padoThbl

[MpakTnyeckn
e padoThbl

DJICKTPOHHBIE

(uudposbie)
o0pa3oBarte/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f415fd
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
Cc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
C

bubnuoreka [JOK
https://m.edsoo.ru/7f415fd
C

bubmuoreka [JOK
https://m.edsoo.ru/7f415fd
C

bubmunorexa LIOK
https://m.edsoo.ru/7f415fd
c




8 KUIACC

HanMeHnoBaHue pa3ieiioB U TeM
MPOrpamMMbl

Ne i/

IToBTOpEHME Kypca 7 Kiacca

OmnucarenbHasa cTaTucTHKa. PaccenBanne
JTAHHBIX

MuoxecTBa

BepOHTHOCTB CJ'Iy‘-I&fIHOF 0 COOBITHUS

Brenenue B Teopuro rpados

Crny4daitabie cOOBITHS

O0001Ienre, cuCTEMATH3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBO 4acos

Bcero

34

KoHTposbHbI
e padoThl

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

but6mmoreka [IOK
https://m.edsoo.ru/7f417fb
2

but6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

bubmuoreka [JOK
https://m.edsoo.ru/7f417fb
2

bubmunorexa LIOK
https://m.edsoo.ru/7f417fb
2

but6mmoreka [IOK
https://m.edsoo.ru/7f417fb
2

but6mmoreka [IOK
https://m.edsoo.ru/7f417fb
2




9 KUIIACC

HanMeHnoBaHue pa3ieiioB U TeM
MPOrpamMMbl

Ne i/

IToBTOpEHME Kypca 8 Kiacca

DIEMEHTBI KOMGI/IHaTOpI/IKI/I

FCOMeTpI/I‘IeCKaﬂ BCPOATHOCTDH

Hcnbrranus bepryim

CrnydaitHasi BeTMIHHA

O06o0011eHne, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBO 4acos

Bcero

10

34

KoHTposbHbI
e padoThl

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41a30
2

but6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41a30
2

bubmunorexa LIOK
https://m.edsoo.ru/7f41a30
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41a30
2




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
o/ Tema ypoka

[TpencraBicHre TaHHBIX B
TabIumax

HpaKTI/I‘leCKI/Ie BBIYMCJICHUA 110
TaOJIMYHBIM JaHHBbIM

W3Bnedenne u HHTEpIIpETALUA
TaOJMYHBIX JaHHBIX

[IpakTuueckas padora "Tadmuibr'

['padmueckoe mpencraBieHue
JAHHBIX B BHJI€ KPYTOBBIX,
CTOJOUKOBBIX (CTOIOYATHIX)
Juarpamm

UteHue U MOCTPOEHUE TUArpaMM.
[Tpumeps! nemorpadguueckux
Juarpamm

[IpakTuyeckas pabora

" lnarpammsbr"

Yucnoseie HaObopwl. CpenHee
apupMeTHIeCKoe

Yucnoseie Habopel. CpenHee
apupmMeTHIecKoe

KoanuyecTBO 4acos

Bcero

KoHTpoibHBI
e padoThl

IMpakTnyeckn
e padoThI

Jara
H3Y4YeHH
|

DJICKTPOHHBIE
nudpossie
o0pa3oBaTejibHbIE

pecypchbl

bu6nmoreka [JOK
https://m.edsoo.ru/863ec1f8

bubmmoreka [IOK
https://m.edsoo.ru/863ec324

bubmmoreka [{OK
https://m.edsoo.ru/863ec78e

bu6nmorexa [JOK
https://m.edsoo.ru/863ed18e

bu6nunoreka [JOK
https://m.edsoo.ru/863ed60
2

bu6mmoreka [IOK
https://m.edsoo.ru/863ed72e

bubmuoreka [JOK
https://m.edsoo.ru/863ed84
6

bu6mmoreka [JOK
https://m.edsoo.ru/863ed84




10

11

12

13

14

15

16

17

18

19
20
21

Menuana yucioBoro Hadopa.
VY cToMUuBOCTE MEeIUAHEI

Menuana yucioBoro Hadopa.
Y cTOMYNBOCTh MEAAHEI
[TpakTruueckas padota "Cpennue
3Ha4YeHUA"

Hawnbonbiree n HauMeHbIIIee
3HAYEHUS YMCIIOBOTO Habopa.
Pazmax

Haunbonpiee 1 HaMMEHBIIIEE
3HAYEHUS YHUCIOBOTO HAbopa.
Pasmax

Haubonpmiee 1 HAaMMEHBIIIEE
3HAYEHUS YHUCIOBOTrO Habopa.
Pazmax

KonTponbhas pabota mo Temam
"I[IpencraBieHue TaHHBIX.
OmnucarenbHas CTaTHCTHKA"
CnyyaiiHasi UBMEHYHUBOCTh
(IprMepBHI)

YacToTa 3HaUYCHUM B MacCHBE
JTaHHBIX

I'pynmnupoBka
I'ucrorpammel

I'ucrorpammel

6

bubmmoreka [IOK
https://m.edsoo.ru/863edb3e

bu6nmmorexa [{OK
https://m.edsoo.ru/863edc6a

bu6mmorexa [{OK
https://m.edsoo.ru/863ee07a

bubmuoreka [JOK
https://m.edso0.ru/863ee390

bubmmoreka [IOK
https://m.edsoo.ru/863ee4bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ee69c

bu6mmoreka [IOK
https://m.edsoo.ru/863ee9d0

bubmmorexa [JOK
https://m.edsoo.ru/863eeelc




22

23

24

25

26

27

28

29

30

31

32

[Tpaktudeckas padora "CryvaitHas
M3MEHYHUBOCTD"

I'pad, Bepunna, pedpo.

HpeHCTaBHeHI/Ie 3aga4u C IOMOIIBIO

rpada
CreneHb (BaJICHTHOCTD) BEPIITHHBI.

Yucno pédep u cyMMapHasi CTETIeHb

BepuH. Llens u nuki

ens u nuxi. [Tyt B rpade.
[IpencraBnenne o CBI3HOCTH rpada

[IpencraBnenue 00
OPHUEHTUPOBAHHBIX rpadax

CiryyaliHbIi ONBIT U CITy4aliHOE
co0ObITHE

BeposiTHOCTB 1 4acToTa COOBITHSI.
Poinb ManoBeposSTHBIX U
MPAKTHYECKH JOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOITIECTBE

Momnerta u urpanbHasi KOCTb B
TEOpUU BEPOSATHOCTEN

[TpaxTrueckas padota "Hacrora
BBITIaJICHUS opJia"

KonrponbHas pabora no remam
"Cny4aiiHasi U3BMEHUYHUBOCTb.
['padsl. BeposiTHOCTB CityuaitHOTO
coobITHA"

[ToBTOpenue, o6o0IIEHHE.
IIpencraBnenre naHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/863eecc8

bubmuoreka [JOK
https://m.edsoo.ru/863eef52

bu6mmorexa [IOK
https://m.edsoo.ru/863ef0ba

bu6mmorexa [IOK
https://m.edso0.ru/863ef236

bu6nunoreka [JOK
https://m.edsoo.ru/863ef3b2

bubmuoreka [JOK
https://m.edsoo.ru/863ef4d4

bu6nmorexa [JOK
https://m.edsoo.ru/863ef646

bu6nunoreka [JOK
https://m.edsoo.ru/863ef8a8

bu6nmoreka [JOK
https://m.eds00.ru/863f0186

bu6mmorexa [IOK
https://m.edsoo.ru/863efa24




33 [ToBTOpenue, 06001ICHHE. 1 bu6mmorexa [IOK
OmnucarenbHask CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpeHue, 06001IIeHNE. 1 bu6nuoreka [JOK
BeposTHOCTb ciiyyaitHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO HACOB I10 34 5 5

I[TPOTPAMME



Ne
n/n

10

8 KUIACC

Tema ypoka

[IpencraBneHue n1aHHbBIX.
OnucarenpHas CTaTUCTUKA

Cnyyalinas ”3aMeH4MBOCTb. CpegHue
YHCJIOBOTO Habopa

Crny4aifapie coObITHS. BeposTHOCTH 1
YacTOThI

Kitaccnueckue monenu teopuu
BEPOATHOCTEN: MOHETA U UTpajIbHAas
KOCTh

OTKJIOHEHU

Jucnepcust 4rcioBoro Habopa

CTaHIIapTHOC OTKJIOHECHUEC YHUCJIOBOT'O
Habopa

JlnarpaMmbl pacCEUBaHHUs
MHO0X€eCTBO, ITOJIMHOKECTBO

Omneparuu HaJi MHOYKECTBAMH:
o0BbeIMHEHNUE, TIEpECceUCHNUEe,

KoanuecTBO 4acoB

Bcero

KoHTposibHbI
e padoThl

[MpakTnyeckn
e padoThl

Jara
H3YyYeHU
s

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/863f029e

bu6mmoreka [IOK
https://m.edsoo.ru/863f03fc

Bubnuoreka [JOK
https://m.edsoo.ru/863f057
8

bubnuoreka [JOK
https://m.edso00.ru/863f076¢c

bu6nuoreka [JOK
https://m.edso0.ru/863f0a50

bubnuoreka [JOK
https://m.edsoo.ru/863f0a50

bubnuoreka [JOK
https://m.edsoo.ru/863f0bfe

bu6nmoreka [JOK
https://m.edsoo.ru/863f0eab

bu6mmorexa [{OK
https://m.edsoo.ru/863f118
0

bu6mmorexa [{OK
https://m.edsoo.ru/863f143c




11

12

13

14

15

16

17

18

19

20

JOIIOJIHCHUEC

CaoiicTBa ornepanuit Haj
MHOECTBAMU: IEPEMECTUTEIILHOE,
coueTaTeIbHOe, pacipeaeuTeIbHOE,
BKJIIOYEHMUS

I'padmyeckoe mpencraBicHue
MHOXECTB

KonTtponbhas pabota mo temam
"Cratuctuka. Muoxxectsa"

OnemeHTapHble cOObITHS. CyJaiiHbie
cOOBITHS

biaronpusarcryomue
3JIEMEHTapHbIE COOBITHSI.
BepositHOCTH cOOBITHI

bnaronpusarcryromnine
AJIEMEHTapHbBIE COOBITHUSI.
BepositHOCTH cOOBITHI

OnbITHI ¢ PpAaBHOBO3MOKHBIMU
DIIEMEHTAPHBIMH COOBITUSIMH.
CryqaifHbIi BEIOOD

OnBITH ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMH.
Cry4daifHpIi BBIOOD

[TpakTrueckas padota "ONBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObrTHsIMH"

Hepeso

bu6mmorexa [IOK
https://m.edso00.ru/863f178
4

bu6mmorexa [IOK
https://m.edsoo.ru/863f198c

bubnuoreka [JOK
https://m.edsoo.ru/863fldec

bu6nuorexa [JOK
https://m.edsoo.ru/863fldec

bu6nmmoreka [JOK
https://m.edsoo.ru/863f1f72

bu6mmorexa [IOK
https://m.edsoo.ru/863f21ca

bu6mmoreka [{OK
https://m.edsoo.ru/863f21ca

bu6nuoreka [JOK
https://m.edsoo.ru/863f235a

bubmmoreka [JOK
https://m.edsoo.ru/863f2a4e




21

22

23

24

25

26

27

28

29

30

31

CaoiicTBa nepeBa: €IMHCTBEHHOCTh
IyTH, CYIICCTBOBAHHUE BUCSIUYCH
BEPIIHHBI, CBSI3b MKy YHUCIIOM
BEPILHH U YHuCIoM pEdep

[IpaBu0 yMHOXKEHUS
IIpaBui0 yMHOXEHUSA
[TpoTHBOMIONIOXKHOE COOBITHE

Huarpamma Ditepa. O0beMHEHNE U
MepPECeYCHNE COOBITHIA

HecoBmecthbie coObiTusi. @opMyna
CJIOKEHUS BEPOSATHOCTEMN

HecosmectHble coObiTus. opmyna
CJI0KEHMSI BEPOSITHOCTEN

[TpaBuiIO0 YMHOKEHUS BEPOSITHOCTEH.
YcnoBHas BEPOSITHOCTb.
HesaBucumsie coObITHS

[TpaBuiIO YMHOXKEHUS BEPOSITHOCTEH.
YcnoBHas BEPOSATHOCTD.
HezaBucumsie coObITHS

[IpencraBnenue cany4aitHOTO
AKCIIEpUMEHTA B BUJE JIepEBa

[IpencraBnenue cny4aitHOTO
AKCIIEPUMEHTA B BUJIC JIepEBa

bu6mmoreka [IOK
https://m.edsoo.ru/863f2bac

bu6mmorexa [IOK
https://m.edsoo.ru/863f2cd8

bubmmorexa [IOK
https://m.edso0.ru/863f2e36

bu6mmorexa [JOK
https://m.edsoo.ru/863f2f8a

bu6nmmoreka [JOK
https://m.eds00.ru/863f321
4

bu6nmmoreka [JOK
https://m.edsoo.ru/863f337
2

bu6mmoreka [IOK
https://m.edso0.ru/863f376
4

bubnuoreka [JOK
https://m.edsoo.ru/863f38ae

bu6mmoreka [IOK
https://m.edso0.ru/863f3b0
6

bu6mmorexa [JOK
https://m.edsoo.ru/863f3cbe

bu6mmoreka [{OK
https://m.edsoo.ru/863f3f20




[ToBTOpeHME, 06001IEeHNE. bubnmnorexa [JOK

32 [IpencraBneHue n1aHHbBIX. 1 https://m.edso0.ru/863f412
OmnucatenpHas cTaTUCTUKA 8
bu6mmoreka [{OK
33 [ToBTOpenue, o6ob6menue. ['pador 1 https://m.edsoo.ru/863f431
2
KonTponbHas paboTa no temam
34 "Cnyyaiinbele coObITUS. BepoaTHOCTb. 1 1
I'padsr"

OBIIEE KOJIMYECTBO YACOB I10

1
I[TPOTPAMME 34 2



9 KUIIACC

Nen/m  Tema ypoka

10

[IpencraBnenue qaHHBIX

OmnucarenpHas CTATUCTUKA

Onepanuu HaJ COOBITUIMU
HezaBucumocTs coObITUi
Komb6unaropsnoe npasuio
YMHOXEHUS

IlepectanoBku. dakropuan.
CoueTaHus U YUCIO COYETAHUN

Tpeyronpuuk [lackans

[IpakTuyeckas pabora
"BbruncieHne BeposiTHOCTEH C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX
(GyHKIUH 3JIEKTPOHHBIX TabIuI"
I'eomeTprueckast BEpOATHOCTb.
CryqaifHpIi BHIOOpP TOYKH W3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 1yTU OKPYXHOCTH

I'eomeTprueckast BEpOATHOCTb.

KoanuyecTBo 4acoB

Bcero

KoHTposibHbI
e padoThl

[MpakTnyeckn
e padoThl

Jara
H3YyYeHU
s

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/863f47ea

bubmuoreka [JOK
https://m.edsoo.ru/863f47ea

bubmmoreka [IOK
https://m.edsoo.ru/863f4el16

bu6nmmoreka [JOK
https://m.edsoo0.ru/863f4e16

bu6nmmoreka [JOK
https://m.edsoo.ru/863f501
4

bubnuoreka [JOK
https://m.edso0.ru/863f520
8

Bubnuoreka [JOK
https://m.edso00.ru/863f588
4

bu6mmoreka [IOK



11

12

13

14

15

16

17

18

CriyualiHblii BEIOOP TOUKH U3
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 AYTH OKPYKHOCTH

I'eomeTprueckas BEpOSITHOCTb.
CiyyaliHblil BEIOOP TOUKH U3
(GurypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 AYTH OKPYKHOCTH

I'eomeTprueckas BEpOSITHOCTb.
Cayvaiinelii BBIOOp TOUKH U3
(GurypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 JyTU OKPYKHOCTH

HcneiTanue. Ycnex u Heynaya.
Cepus ucTIbITAaHUHN 70 MEPBOTO
ycnexa

HcneiTanue. Ycnex u Heynava.
Cepus ucnbITaHUU A0 NIEPBOTO
ycrexa

HcneiTanue. Ycnex u Heynava.
Cepust UCIIBITAHUM 10 IEPBOTO
ycrexa

Ucnwitanusa bepnyiuiu.
BepositHocTH coOBITHI B cepun
ucnbiTanui bepHynnu
Hcnsbitanusa beprymm.
BepositHoCTH cOOBITHI B cepun
ucnbITaHui bepHyu

[Ipaktuyeckas padora "McnbiTanus

bepnynnmu"

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

bubnuoreka [JOK
https://m.edsoo.ru/863f5bfe

bubnuoreka [JOK
https://m.edsoo.ru/863f5e10

bu6mmorexa [JOK
https://m.edsoo.ru/863f616
2

bu6mmorexa [IOK
https://m.eds00.ru/863f635
6

bubnuoreka [JOK
https://m.edsoo.ru/863f64d
2

bubmuorexa [JOK
https://m.edso0.ru/863f668
0

bu6mmoreka [JOK
https://m.edsoo.ru/863f67de




19

20

21

22

23

24

25

26

27

28

29

Crny4aiiHast BeIMYMHA U
pacnpeeneHle BEpOSTHOCTEN

MaremaTnueckoe OKuaaHue 1
JIACTIEPCHS CITyYaliHON BEJIMYUHBI

HpI/IMepH MaTeMaTHu4CCKOro
OXKHJJaHUA KaK TCOPCTUICCKOTO
CpCAHCTO 3HAYCHHW A BCJINYNHBI

[TousiTHe 0 3aK0HE OOJIBIIKMX YUCEI

N3mepenue BepoATHOCTEN C
MTOMOIIBIO YaCTOT

[Tpumenenne 3akoHa OOIBIINX
qHCelt

O0001menne, cUCTEMaTH3aLMS
3HaHuil. [IpencraBieHne naHHBIX

O0001menue, cucTeMaTU3aLMs
3Hanui. OnucareiabHast CTAaTUCTHKA

O0001eHne, cUCTEMaTH3ALMS
3HaHui. [IpencraBnenre NaHHbBIX.
OmnucarenpHas CTATUCTUKA

O0001enue, cucTeMaTH3aLMs
3HaHUW. BeposSTHOCTH ciydaitHOTO
COOBITUSA

O0001enne, cUCTEMaTH3aLIMS
3HaHUU. BeposATHOCTB ciydaliHOTO
COOBITHS. DIEMEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/863f6b4
4

bu6nuoreka [JOK
https://m.edsoo.ru/863f6da6

bu6nmoreka [JOK
https://m.edso00.ru/863f6f86

bu6mmorexa [JOK
https://m.edsoo.ru/863f72c4

bu6nmmoreka [JOK
https://m.eds00.ru/863f765
2

bu6nmmoreka [JOK
https://m.edsoo.ru/863f711
6

bu6mmoreka [{OK
https://m.edsoo.ru/863f783c

bu6mmorexa [IOK
https://m.edso00.ru/863f893a

bu6mmorexa [IOK
https://m.edsoo.ru/863f7a4e

bu6nuoreka [JOK
https://m.edsoo.ru/863f7c9c




KOMOMHAaTOPUKHU

O0001menne, cuCTEMaTH3aLMs

30 3HAHUH. DIEMEHTBI 1 bubmmorexa [IOK

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

KOMOWHATOPUKH

O0001IeHne, CUCTEMATH3aLIMs
. bu6mmoreka [{OK
3HAHUH. DJIIEMEHTHI

31 . 1 https://m.edso0.ru/863f840
koMOuHaTtopuku. CirydaiiHble

8
BEJIMYMHBI U PACTIPEACTICHUS -
O06001enue, cucTeMaTH3aIus
32 sgaHui. CiyyaiiHple BEIMYUHBI U 1 Bubmaozexa HOK
Iy https://m.eds00.ru/863f861a
pacnpeneneHus
bu6mmorexa [JOK
33 HroroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/863f8b5
6

34 O0001menne, cUCTEMaTH3aLMS 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 1 2






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC

Kox
npoBepsieMor
0 pe3yJbTara

5

5.1

5.2

5.3

5.4

8 KUIACC

Kon
nposepsieMor
0 pe3yJbTaTa

5

5.1

5.2

5.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 0011110 00pa30BaHus

BeposiTHOCTB U cTaTuCcTHKA

Yurate uHpOpMaIHIO, IPEICTaBICHHYIO B TaOIUIaX, HA AUarpaMMax,
NpEACTaBIATh JaHHble B BHUJE TaONuI, CTPOUTh JUArpamMMbl

(cTonOukoBbIe (CTOIOYATHIE) M KPYTOBBIE) 110 MACCHBAM 3HAUEHUN

OnuceiBaTh H HHTCPIPCTUPOBATL PCAJIbHBIC YHCJIOBBLIC [OAHHBIC,

IpeJicTaBJIeHHbIE B Ta0IMIIAX, HA JUarpammax, rpadukax

Hcnons3oBate JUTS ONMUCaHus JAHHBIX CTaTUCTUYECKHE
XapaKTEePUCTUKU: cpeHee apu(pMeTniecKoe, Meinana, HauboJblee U
HauMEHbIIIEe 3HAYEHUS, pa3Max

Nmets npencraBiaeHne o Cry4aiiHOM M3MEHUMBOCTH Ha IIpUMeEpax IIeH,
¢u3nUecKux  BEIMYUH, AaHTPONOMETPUYECKMX  JaHHBIX, HMETb

MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHUsI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
BeposiTHOCTB 1 cTaTuCcTHKA

N3Bnekath W TpeoOpazoBbIBaTh HH(POPMAIHIO, MPEIACTABICHHYIO B
BHJIC TaOnWI, auarpamm, rpadykoB, MPEACTaBIATh AaHHBIC B BHJC

TabIuL, 1uarpamm, rpaukoB

OnucelBaTh JAHHBIE C TMOMOIIBI0 CTATUCTAYECKUX TIOKA3aTEIIEH:
CpPeIHMX 3HAUYEHWH W Mep pacceuBaHus (pa3Max, IUCIEpCUS U

CTaHAAPTHOE OTKJIOHECHHE)

HaxoauTh 4acTOTHl YHCIOBBIX 3HAYEHHH K 4acTOTHI CO6LITI/II>'I, B TOM



5.4

5.5

5.6

5.7

9 KVIACC

Kox
NnpoBepsieMor
0 pe3yJabTara

5

5.1

5.2

5.3

5.4

5.5

YUCJIE 10 Pe3yJIbTaTaM U3MEpPEHU U HaOJI0ICHHI

HaxonuTe BepOATHOCTH CIy4YalHbIX COOBITHI B OIBITAX, 3HAs
BEPOSATHOCTH AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OINBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU

Hcnonp3oBate  rpaduueckue  MOAEIM:  JIEPEBO  CIy4alHOTO
9KCIIEPUMEHTA, IUarpaMMbl Dijiepa, YUCI0Bas Mpsmas

OnepupoBaTh NOHATUSAMHU: MHOKECTBO, IOIAMHOXECTBO; BBIIOJIHATH
OlepalMy  HajJ  MHOXKECTBaMU: OOBEIUHEHHE, IepecedyeHue,
JOTIOJIHEHUE;  MEePEUYUCIATh  DJIEMEHTBl  MHOXECTB, IPUMEHATH

CBOMCTBA MHOYKECTB

Hcnonb3oBath rpaduueckoe MNPeICTaBICHHE MHOXKECTB U CBs3EH
MEXIY HAMU ISl OITMCAHMS TPOLIECCOB U SIBJICHUI, B TOM YHUCIE TIPU

peleHnH 3aj1ay U3 IPYrUX Y4eOHBIX IPEIMETOB U KYPCOB

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus

BGPOHTHOCTB 1 CTaTHUCTHUKA

W3Bnekatb U mpeoOpazoBbIBaTh HH(POpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHUKAX B BUAE TaONHI, auarpamm, rpadukos,

MIPEJICTaBIATh JaHHBIC B BUJIE TaOJIHII, JUarpamMm, rpaduxos

Pemars 3agaumn OpTraHHU30BaHHbIM nepeGopOM BApHUAHTOB, 4 TAKXC C

HUCIIOJIBb30BaHUCM KOMGI/IHaTOpHBIX IpaBuI 1 MCTOAOB

Hcnonw3oBaTh omucaTelIbHBIE XApaKTCPUCTUKU I  MAaCCUBOB
YUCJIOBBIX [JaHHBIX, B TOM 4YHCJIC CPpCAHUC 3HAYCHHUA U MCPbI

pacceuBaHus
HaxomuTh 4acTOThl 3HaUYE€HUH M YACTOTHI COOBITHS, B TOM YHCIE
MOJIB3YSICh PE3YJIbTATAMH MPOBEIEHHBIX U3MEPEHUIN U HAOII0ICHUI

HaXOI[I/ITL BCPOSATHOCTHU CJ'Iy‘IElfIHHX COOBLITHH B HN3YUCHHBIX OIIbITAX, B
TOM YHUCJIC B OIbITaXx C PAaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

COOBITUAMHU, B CEpPUSX HUCIBITAHUN 10 MEPBOrO YyCIeXa, B CEpPUsIX



5.6

5.7

ucnblTaHui bepHynu

HNmets npencraBiieHHE O CIIy4allHOM BEJIMYMHE W O paCHpeAcIICHUH
BEPOSATHOCTEN

HmeTs npeacTaBieHUE O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU

3dKOHOMCPHOCTH B CHy‘l&ﬁHOﬁ HU3MCHYHMBOCTH M O PpOJIM 3aKOHa

OOJIBLINX YKCeIl B IPUPOJIE U 001IecTBE



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kox

5.1

5.2

5.3

5.4

8 KVIACC

Kon
5

5.1

5.2

5.3

5.4

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BepositTHOCTB M cTaThCTHKA

[IpencraBneHue NaHHBIX B BUAE TaOIHI], Tuarpamm, rpadukoB. 3aroHEHHE
TaOJIMI], YTEHWE W TOCTPOEHHE auarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M
KpyroBbix). UYUrenume TpauKoB peanbHBIX TpoueccoB. V3BiedeHue
uHboOpMallil W3 AWarpaMM U TaONUI, WCHOJB30BaHWE WU HHTEPHpETalus

JTAHHBIX

OmnmucarenbHas CTaTUCTHUKA: CpeaHee apI/I(l)MeTI/I‘leCKOG, MCIHMaHa, pa3Max,
HauOoJIbIIee U HANMEHbIIIee 3HAUSHHS Ha6opa YHUCJIOBBIX JaHHBIX. HpI/IMepr

CIIy4aiiHOM U3MEHYMBOCTH

Cay4aliHplii 3KCIIEpUMEHT (OMBIT) M cilyyaiiHoe coObiTue. BepostHOoCcTh H
yactoTa. Poib MalloBEpOSATHBIX M NPAKTHUECKU JOCTOBEPHBIX COOBITHI B
npupoje u B obmectse. MoHeTa u UrpajgbHast KOCTb B TEOPHU BEPOSTHOCTEH
I'pad, BepmmHa, pebpo. Crenenp BepiinHbl. Yucino pédbep M cymmapHas
creneHb BepmuH. [IpencraBnenue o cBsa3noctu rpada. Lenu u nuxiel. [ytn
B rpadax. OO0xox rpada (ditnmepoB myth). IlpeacraBienue 00

OpueHTHpOBaHHOM Ipade. Pemenue 3agau ¢ nomoripio rpagos

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BeposiTHOCTB M cTaTUCTHKA
[IpencraBineHue JaHHBIX B BUJIE TAOJINII, TUarpaMm, rpaduKoB

MHO)KCCTBO, OJIEMECHT MHOXECTBA, IIOAMHOXKCCTBO. OnepauHH Hazx

MHOXCCTBaAMMU: O6’LC,Z[I/IH€HI/IG, MNEPECCUCHUC, TOIIOJTHCHUC

CaoiicTBa onepaiuii HaJ MHOXECTBAMH: IEPEMECTUTENIBHOE, COYETATEIBHOE,

pacnpeenuTenbHOe, BKIYSHUS

Hcnonb3oBanne TpaduyecKoro MPeACTaBICHUS MHOXECTB IS OIHMCAHUS

PCAIbHBIX IIPOLECCOB U HBJICHI/Iﬁ, IIpyu pCIICHUHA 3aaa4.



5.5

5.6

5.7

5.8

5.9

5.10

9 KUIACC

Kon
5

5.1

5.2
5.3
5.4

5.5

5.6

5.7

5.8

N3smepenne paccenBaHus NaHHBIX. J(HUcniepcus W CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OpOB. J(narpamMmMa paccenBaHus

DneMeHTapHble COOBITHA CciaydailHOTO ombiTa. CiaydailHblE COOBITHSL.
BepositHocTit  coOpiTuii. ONBITBI ¢ PaBHOBO3MOXHBIMU 3JI€EMEHTAPHBIMU
coObiTisiMH.  CrydvaifHbelii  BbIOOp. CBSA3b MEXAY MallOBEPOSATHBIMU U
MIPAKTHYECKH JOCTOBEPHBIMU COOBITHUSMU B TIPUPO/IE, OOIIECTBE U HAYKE
HlepeBo. CBoiicTBa JEpEBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPIIUHBI, CBA3b MEXK/Y YUCIIOM BepIIUH U unciaoM pédep. [IpaBuio

YMHOXKCHUS. Pemienue 3ama4 ¢ IOMOIIBIO Fpa(l)OB

[IpotuBomonoxueie coObITHs. [marpamma Oiinepa. OObenuHeHHE U
nepeceyeHre coObiTuil. HecoBmecTHbie coObITHs. Dopmyna ClOKEHUS

BEPOATHOCTEMN
YcnoBHas BepoaTHOCTb. [IpaBuiio ymHoxeHus. HezaBucumblie cOOBITHS

[IpencraBnenue »sSkcnepuMeHTa B BuAe JepeBa. Pemienwe 3agad  Ha
HAXO0XJ/I€HUE BEPOATHOCTEW C TOMOIIBIO JIepeBa CIy4alHOTO 3KCIIEpUMEHTA,

auarpamm Jiiepa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BeposiTHOCTB 1 cTaTuCTHKa

[IpencraBnenue NaHHBIX B BUAE TaOJMII, JUarpaMM, rpaduKkoB, HHTEPIPETALIUS
JaHHBIX. UTeHne M mocTpoeHue Talnul, Auarpamm, rpaukoB IO PeaTbHbIM

JIAHHBIM

[TepectanoBku U akTopuan

CouyeTaHus ¥ YUCJIO COYETaHUI

Tpeyronbhuk [Tackans. Permenne 3amad ¢ MCoib30BaHUEM KOMOMHATOPUKH

I'eomerpuueckas BeposTHOCTh. CiyyailHbIi BBIOOp TOYKM W3 (QUIYphl Ha

IUIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

Wcneitanne. Yenex u Heyaaua. Cepus UCIBITAHUN A0 IEPBOIO ycrexa

Cepus ucneiTanuii bepHymiu. BeposTtHocTu coOBITUH B CepUM MCIBITAaHUI
bepnynnu

CityyaliHasi BETMYMHA U paclpeiesIeHHe BEPOSTHOCTEN



5.9

5.10

5.11

Maremaruueckoe OXujgaHue U aucnepcus. Ilpumepsl MaTeMaTHYECKOTO
0’KHMJIaHUS KaK TEOPETHYECKOr0 CPETHErO 3HAUCHMSI BEJIMYHHbI
MareMaTnueckoe OXHWJAHWE M JUCHEPCUS CIyYalHOW BEIMYHMHBI «YHUCIIO
YCIIEXOB B CEpUH UCTIBITAHUN bepHynm»

[TonsTre 0 3akoHE OOJBIIMX YHUCENI. V3MepeHHe BEpOSTHOCTEH C IOMOIIBIO

4acToT. Posb 1 3HaYeHre 3aK0Ha OOJIBIIMX YHCET B Mpupoac u 06H_IeCTBe



HPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUSI
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111€T0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOKECTBO, IIOAMHOXKECTBO, ONEpalui
HaJl MHOXXECTBAaMH; YMEHHE ONepUPOBATh MOHATHAMMU: Ipad, CBSI3HBIN rpad,
JEpEBO, UK, IPUMEHATh UX IPU PELICHHUHU 3a/1ad; YMEHHE HCIIOJIb30BaTh
rpadpuueckoe IMpeICTaBICHHE MHOXECTB Ul OINUCAaHHUS  peajbHbBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELIECHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHHne omnepupoBaTh MOHATHAMH: OIPENENICHUE, AaKCUOMa, TEOpeMa,
JI0OKa3aTelIbCTBO; ~ YMEHME  PACIO3HAaBaTb  UCTUHHBIE U JIOJXKHBIE
BBICKA3bIBAHUS, IIPUBOAMTH IPUMEPHl M  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKa3bIBAHUU

YMenue onepupoBaTh MOHATHSIMH: HaTypajlbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCIIO, IETMMOCTh HaTypajbHBIX YHCEN, IPU3HAKU JEIUMOCTH,
[1e710€ YHCII0, MOAYJb YHCIia, OOBIKHOBEHHAsI IpOOb W JEeCATHYHAS APOOb,
CTaHAAPTHBIA BHJI YUCIA, PAMOHAIBHOE YHUCIO, UPPALMOHAIBHOE YHCIIO,
apu(pMeTHYECKUI KBaJpaTHBI KOpPEHb, YMEHHE BBIIIONHATH JEHCTBHUA C
YHUCIIaMH, CPaBHUBATH U YMNOPSAJOUMBATH YMCIA, MPEACTABIATh YMCIA Ha
KOOpPJIMHATHOM TMPSIMOM, OKPYIJISATh YHCIA; YMEHHE JeNIaTh MPUKUAKY U
OLIEHKY pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHUSMHU: CTENEHb C LEJIBIM IOKa3aTeleM,
apu(pMeTHYECKUl KBaJpaTHBI KOPEHb, MHOTO4YIEH, ajreOpandeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHH OOJblie
€IMHUIIBI; YMEHHE BBINOJIHATH pacuéTsl 1O (GopmyiiaMm, Mpeodpa3oBaHUs
LENbIX, JAPOOHO-PAallMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSIMH,
pasio’KeHNEe MHOTOUYIEHAa Ha MHOXHUTEIH, B TOM YMCJE C UCIOJIb30BaHUEM
(bopMyI pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IOHATHAMHU: YUCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI;
yMEHHE pellaTh JUHEHHble | KBaJApaTHbIE ypaBHEHHS, JIpOOHO-
palMOHAIbHBIE YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEWHBIX
ypaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHBIE U APOOHO-
palMOHAJIIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM 4MHCIIE IIpU
pEelIeHUH 3a7a4 U3 APYrHMX MPEIMETOB M NPAKTUYECKHX 3a/ad; yMEHUe
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAMHATHYIO IINIOCKOCTH JUIS
M300pakeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATHAMM: (GYHKUMSA, rpaduk (QYHKUUH, HYIH
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GYHKIIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKHM BO3paCcTaHUS,
yObIBaHUS, HaWOONbIIee W HAUMEHbIEe 3HAYeHUS (YHKIUU; YMCHHE
OTEpUPOBATh TMOHATUSAMHU: TpsMas MPOMOPLUOHAIBHOCTh, JHHEHHAS
¢yHkuums, kBaapaTuyHas (yHKIUSA, oOpaTHas MPOMOPLUHUOHAIBHOCTD,
napaboJa, runep0oiia; yMeHHe CTpOUTh rpaduku (GYHKIHM, UCTIOIb30BaTh
rpaduku A7 ONpENeNIeHUsT CBOMCTB IPOLIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3ajad M3 APYTUX YUeOHBIX MPEeIMETOB W PEaJbHON KHU3HU;
YMEHHE BbIpaKaTh GOPMylIaMy 3aBUCUMOCTH MEXAY BEIHUNHAMU

YMeHue onepupoBaTh MOHATUSMU: TOCIEIOBATEIHHOCTD, apuMeTHIecKast
U TEOMETpUYEeCKass TPOrPEeCcCCHH; YMEHHE HCIOJIb30BaTh CBOMCTBA
nociea0BaTeIbHOCTEH, GOPMYJIbl CyMMBl U OOIIETO 4j€Ha MPHU pPELIeHUH
3a/a4, B TOM YHUCJE 3a7a4 M3 JIPYrHX Y4eOHBIX MPEIMETOB U peallbHOM
KU3ZHU

YMeHnue pemaTh 3aJ1a4M pa3HbIX THIOB (B TOM YHUCIIE€ HA MPOLEHTHI, 10U U
4yacTH, JBWXKEHUE, padoTy, LIEHy TOBApOB U CTOMMOCTb IMOKYIOK U YCIYT,
HaJIOTM, 3aJaud U3 OOJacTH yMOpaBlIeHUS JUYHBIMU M CEMEWHBIMU
dbuHaHCaMM); YMEHUE COCTaBISTh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 3aJaud, MCCIEIOBATH IIOJYYEHHOE pEIICHUE MU
OLIEHUBATh MIPABIONOI00HOCTh MOJTYYEHHBIX PE3yIbTaTOB

YMeHne onepupoBarh MOHATHAMU: (HUTYpa, TOYKA, OTPE3OK, MpsMasi, JTyd,
JOMaHasi, YroJ, MHOTOYIOJbHHUK, TPEYTOJIbHUK, PpaBHOOCIAPCHHBIA |
PaBHOCTOPOHHHI TPEYTOJILHUKH, TPSIMOYTOJIBHBIA TPEYTOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEeyroJIbHUKA, YeThIPEXYTOJIbHUK,
napajieorpaMM, — pom0,  MPSAMOYTOJNBHHK,  KBajgpar,  Tpareius;
OKPY’XHOCTh, KpYT, KacarejbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
durypamu; yMEeHHE periaTh 3a7add, B TOM YHCJIE U3 TIOBCETHEBHOM KU3HH,
Ha HAXO0XJICHWE TCOMETPHUYCCKHX BEIUYHH C TPUMCHECHHUEM HW3YYCHHBIX
CBOMCTB (huryp u (haxToB

YMeHue omnepupoBaTh IMOHSTHUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MAapaIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJ
MeXy IPSAMbIMH, TEPIEHANKYISP, HAKIOHHAs, MPOEKIus, ogoodue duryp,
NOJIOOHBIE TPEYrOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKH M MPSIMOW;
YMEHHE pAaclo3HaBaTh PAaBEHCTBO, CHUMMETpUIO U moaobue uryp,
NapaJuIeIbHOCTD U MEPIEHANKYISIPHOCTD IPSAMBIX B OKPYXKaIOLIEM MUpE

YMenue OIICpUPOBATh IMNOHATUAMHU: IAJIMHA, PACCTOAHHUEC, YTOJI (BCJ’II/ILII/IHa
yria, CHHYC ¥ KOCUHYC yIJia TPEyroJIbHUKa), MJIOIa/lb; YMEHUE OIIEHUBATh
pa3Mepbl NPEeAMETOB U OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHHE
IPUMEHATh (OPMYJIbI MEPUMETpPa U IJIOMAAN MHOTOYTOJIbHUKOB, JIMHBI
OKPY’)KHOCTH W IUIOWAAU  Kpyra, o0beMa  TPSIMOYTOJILHOTO
napajuienenunena; yMEHUE MIPUMEHSATD MIPU3HAKU paBeHCTBa
TPEYrOJIbHUKOB, TEOPEMYy O CyYMME VIJIOB TpPEYTrOJbHHUKA, TEOpeMy
[Mudaropa, TpUroHOMETPUYECKHE COOTHOIICHUS MIJIsi BBIUYMCIICHUS IJIUH,
pacCcTOSHUM, TUIOIIAAEH
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YMmenue  u3oOpaxaTb  IUIOCKME  (QUIYpsl M HMX  KOMOHMHaLUW,
NPOCTPAHCTBEHHBIE (QUIYpHl OT PYKH, C TIOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHCaHMIO

YMeHHe onepupoBarh MOHATHAMH: IPSIMOYIOJIbHAs CHCTEMa KOOpAUHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa Ha
YHUCIIO, CKAJLIPHOE IIPOU3BEIACHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh
BEKTOpbI M KOOPAMHATHI JUIs NIPEACTABJICHUS JAHHBIX M PELICHUs 3a7a4, B
TOM YHCJI€ U3 APYTUX yYEOHBIX MPEIMETOB U PEANbHOM KU3HH

YMeHue onepupoBaTh HOHATHAMM: CTOJIOUKOBBIE U KPYTOBbIE AMArpaMMBbl,
TaOIMILIbI, CpeHee apudmMeTnueckoe, MeinaHa, HauOobIlee 1 HAaUMeHbIIIee
3HA4YeHUs,  pa3Max  4YHCIOBOTO  HaboOpa;  yMEHHE  H3BJICKATh,
UHTEPIPETUPOBATH U NMPEOOPA30BBIBATH MH(POPMAIIUIO, IPEICTABICHHYIO B
TabIMIaX M Ha JuarpamMmax, OTpa)kalollyl0 CBONCTBAa M XapaKTEPUCTUKH
pEaNbHBIX MPOLECCOB W SBICHHWW; YMEHHE pAaclO3HAaBaTh W3MEHYHBbIC
BEJIMUMHBI B OKPY>KaIOIEM MHUpE

YMeHue onepupoBaTh MOHATUSAMHU: CIY4alHbI ONBIT  (CIy4alHbII
9KCIIEPUMEHT),  3JEMEHTapHOe€  coObITHE  (dJIEMEHTapHBI  HCXON)
CJIy4alfHOTO OIIBITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaxXoJIUTb  BEPOATHOCTH  CIy4alHbIX  COOBITMMH B oOmbITax ¢
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pellaTh 3aJa4yu
METOZIOM OpraHM30BaHHOTO Iepedopa M C UCIOJIb30BaHUEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OIICHWBAaTh BEPOSATHOCTH pEAJbHBIX COOBITMH H
SIBJICHUH, MMOHUMAaTh POJIb IMPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaloIlleM MHpPE W B KHM3HH;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENT M €ro
POJIBIO B MACCOBBIX SIBJICHMSIX

YMeHnue BbIOMPATh MOIXOAAIINA M3YUEHHBI METOJ JJIsl peIICHUs 3ajau,
[IPUBOAUTH IIPUMEpPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOIE U
JKU3HM, PACIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
ONMCHIBAaTh OTACIBHBIE BBINAIOIINECS PE3YNbTAThl, IOJYYEHHBIE B XOZE
pa3BUTUS MaTEMaTUKU KaK HAayKH, IPUBOAMTH NPUMEPHl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii dJIeMEHT COAEPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 OOBIKHOBEHHBIE U JECSATHUYHBIE IPOOH, MPOLIEHTHl, OECKOHEUYHBbIE MEPUOAMYECKUE

npobu

1.3 PanmonansHbie ynciaa. ApugMeTHIeCKre ONEpaIiy ¢ palliOHATBHBIMY YHCTIaMHU

1.4 JeiictBurenpHbie yncna. ApudMeTndecKue onepaminu ¢ AeCTBUTEIbHBIMU YUCIaMHU

15 [TpuOmk€HHbIE BBHIYMCICHUS, IIpaBWiIa OKPYIJIEHUS, TMPUKUIKA M  OLCHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKEeHUs

2.1 bykBeHHBIC BhIpaKeHUs (BBIPAKECHHSI C IIEPEMEHHBIMU )

99 Crenens ¢ uensiM nokaszarenem. CTeneHs ¢ paloHaibHbIM NokazareneM. CBoicTBa
' CTETIEHU

2.3 MHorousneHsl

2.4 Anrebpanueckast 1poOb

Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUSA ¢ apupMeTHYECKMMHU

25 KOPHSIMHM HaTypaJbHON CTETIEHU
3 YpaBHEHUs U HEpPaBEHCTBA
3.1 [{enble 1 1poOHO-paoOHaIbHbIE YpaBHEHUs. CHCTEMbI U COBOKYITHOCTH YPaBHEHHM
3.9 Ilensle u JOpoOHO-palMOHANIbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBsle NOCIEN0BATENBHOCTH
4.1 ITocnenoBaTensHOCTH, CITOCOOBI 3aJaHM MTOCJIEN0BATEIHLHOCTEN
4.2 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. @opMyina CiI0KHBIX IPOLEHTOB
5 DOyHKIUA
Oynk1us, cnocoOsl 3aganus GyHkuuu. ['paduk GyHkuuu. O61acTh onpeneseHus u
51 MHOKecTBO 3HaueHUi pynkunu. Hynmu ¢ynknuu. [IpomexxyTkn 3HaKOMOCTOSHCTBA.
o [IpomexxyTk MOHOTOHHOCTH (yHKUMU. MakCUMyMbl M MHHMMYMBI (PYHKIHH.
HauOonpiee 1 HauMeHblee 3Ha4YeHUE (PYHKIIUU HAa IPOMEKYTKE
6 Koopaunats! Ha IpsMOM U INIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TUNIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHHUK



7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MHOTrOyroJasHUKH

OKpy»XHOCTb U KpYyT

H3mepeHne reoMeTpuuecKuX BETMYUH
BekTopsl Ha TII0CKOCTH

BeposTHOCTB 1 cTaTuCTHKA
OnucarenpHas CTaTUCTHKA
BepostHOCTB

KomMOuHaTopuka

MHoxecTBa

I'padsr



YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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