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PABOYAS ITPOI'PAMMA

yueOHoro kypca «BeposiTHOCTDH M cTaTHCTHKA (YI1y0JICHHBII YPOBEHb)»

TSt oOyJaronuxcst 7-9 kimaccos



MNOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTb KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHHH, TaK U
UX pOJIM B 00pa30oBaHUM, HEOOXOJUMOM KaKJOMY 4YesloBeKy. Bo3pacraer yucio
npodeccuii, mpu OBIAJICHUH KOTOPBIMH TpeOyeTcs xoporias 6a30Basi MOATOTOBKA
B 00JacTH BEpPOSITHOCTU W CTAaTUCTHUKH, TakKas TMOJrOTOBKA BaXHA IS
MPOJIOJKEHUS 00pa30BaHus U IJIsl yCIEIHON MPO(ecCHOHANBbHON Kaphephl.

Kaxxnplii uenoBeK MOCTOSTHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. /[715 000CHOBAaHHOTO MPUHATHS PENICHHS B YCIOBHUSX HEIOCTATKa
WM M30bITKa MHQpOpMAITUH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMHUPOBAHHOE
BEPOSITHOCTHOE W CTAaTUCTUYECKOE MbIlUIeHHe. VMEHHO MO03TOMY BO3HHUKJIIA
HE0OXO0AUMOCTh (POPMUPOBATH Y 00yUaromuxcsi (GyHKIIMOHATBHYIO TPAMOTHOCTD,
BKJIIOYAIOIIYI0 B ce0s yMEHHME BOCIPHHUMATh U KPUTUYECKH aHAJIMU3UPOBATH
uHpopMaIMIOo,  TPEJICTABICHHYI0O B  pa3luyHbIX  (¢opmax, TMOHUMATh
BEPOSITHOCTHBIM XapakTE€p MHOTHX PEalbHBIX IMPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUMIIAMU cOOpa, aHaIu3a u
MpEACTaBICHUS TaHHBIX W3 Pa3IMYHBIX cep *KU3HU O0OIlecTBa M TOCyJapcTBa
npuoOIaer oOydJarolmuxcs K OOIIECTBEHHbIM HHTepecaM. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3alluud Tepedopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31a€T MaTeMaTHUeCKUil GpyHAaAMEHT AJ1s1 GOPMUPOBAHUS KOMIIETEHIIUI B
obnactu uHPoOpMATUKU U ITUMPOBBIX TeXHOJOTUM. [IpyU M3yUYeHUH CTAaTUCTUKU U
BEPOSITHOCTA 00OOTallialTCcsl MPEACTaBICHUS OOYYAIOIMIMXCSI O COBPEMEHHOMU
KapTUHE MHpa M METOJlaX €ro MCCienoBaHus, (HopMupyercs MOHWMaHUE POJIU
CTaTHUCTHKHU KaK UCTOYHHUKA COIMATIBLHO 3HAYUMOU MH(GOPMAIUHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUMU ¢ JAaHHBIMU LIEJISIMH B CTPYKTYype MHpOrpaMMbl y4eOHOTO
Kypca «BepoSTHOCTh W CTaTHCTHKAa» OCHOBHOTO OOIIero oOpa3oBaHWs Ha
yIiyONEHHOM YPOBHE BBIICIEHBI CIEAYIONINE COJEPKaTeIbHO-METOINYECKUE
munuu: «lIpencrapnenre JaHHBIX W OMKUCATENIbHAS CTAaTUCTHKA», «BeposTHOCTHY,
«JNeMeHThl KOMOWHATOpUKW», «BBeaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxxanue nuauu «lIpencraBieHne TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB pPabOTHI ¢ WH(OpMAIUEn: OT
YTeHHs] W UHTEpIpeTanuu HHGOpMAIMK, TPEACTaBICHHOW B Ta0nuIiax, Ha
auarpamMMax W rpadukax, 10 cOopa, MPEACTaBICHUS W aHalu3a JaHHBIX C
WCIIOJb30BAaHUEM CTAaTUCTUUECKUX XapaKTEPUCTUK CPEAHUX U paccerBaHUSI.
PaGotast ¢ maHHBIMHU, OOydYaromHMecs yd4aTcsl CUHUTHIBATh W WHTEPIPETUPOBATH



JIAaHHbIC, BBIJBUTATh, apTyMEHTUPOBATh M KPUTHUKOBATH MPOCTEHUIINE TUIOTE3HI,
pPasMBITIUIATh HaJ (paKTOpaMu, BHI3BIBAIOIIMMH W3MEHUYHUBOCTH, M OIICHUBATH X
BIIUSIHHE HA PacCMaTPUBAEMBbIC BEJIMUYMHBI U MPOIIECCHI.

NHTYyUTUBHOE TPEICTABICHUE O CIIy4ailHOM M3MEHUYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEH W TEHJCHIIMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM st
W3YUYCHHS] TEOpUU BeposiTHOCTEH. boiibllioe 3HAaUYE€HHE HMEIOT MPAKTHUYECKUE
3aJ1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MO/ICIISIMH.

[loHATHE BEpPOSTHOCTHM BBOAMUTCS KakK Mepa MpaBIoONoAoOUsl CIy4yalHOIO
coObrtus. [lpm wu3ydeHun yueOHOTO Kypca oOOydaroIIuecss 3HAKOMSTCS C
OPOCTEUIIMMUA ~ METOAAMH  BBIUMCIEHUS  BEPOSATHOCTEM B CIlyyalHBIX
HKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMHU CTaBUTh M PEIIaTh 00Jiee CIOKHBIC
3amaun. B ydeOHBINi Kypc BXOJSAT HauyajdbHBIE MPEACTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YHUCIOBBIX XapaKTEePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIUXCS C
MHO»XECTBaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpUBAIOTCS
IpUMEpPHl TIPUMEHEHUsI TPaQoB U DIEMEHTOB TEOPHUU MHOXKECTB JJI pEIICHUS
3a/1a4y, a TaKKe HUCIOJIb30BaHUSI B APYrMX MaTeMaTHYECKUX Kypcax M ydeOHBIX
npeaMeTax.

Ha uzyuenue yyebHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBOaUTCA 102
yaca: B 7 kimacce — 34 gaca (1 gac B Hemenmto), B 8 kimacce — 34 yaca (1 yac B
Heneno), B 9 kitacce — 34 daca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

[IpencraBiennre NaHHBIX B BUJE TaONMI], JAUarpaMm. 3aroJHEHUE TaOJIHII,
YTEHUE W TIOCTPOEHUE CTOJIOMKOBBIX (CTOMOYATHIX) W KPYTOBBIX JHATPAMM.
Urenue rpagukoB peasibHBIX MporieccoB. M3Bieuenne nnpopmanuu u3 guarpamm
U TaOJIUI, UCIIOJIb30BAaHUE U UHTEPIIpETAUs JaHHBIX.

OnucartenbHas CTAaTUCTHUKA: cpeHee apudmeTndeckoe, MeAuaHa, pa3Max,
HauOonblllee W HaMMEHbIIeEe 3HAYCHMs, KBapTUJIH, CpPEAHEEe TapMOHHUYECKOE,
CpellHee TApMOHUYECKOE YHCIIOBBIX JJAHHBIX.

IIpumepsr  cilyyaliHOM W3MEHYMBOCTH IPU HU3MEPEHUAX, B MACCOBOM
IPOU3BOJCTBE, TEHACHLUMH M Cly4ailHble KoJieOaHus, TPyNIUPOBKAa JaHHBIX,
IPEICTABICHUE CIYYallHOW HM3MEHYMBOCTH C IIOMOIIBIO JUArpaMM, 4YacTOTbI
3HAYEHUM, CTATUCTUYECKAs YCTOMUHUBOCTb.

I'pad, Bepmmua, pebpo. Cremenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepuiuH. [lonsitue o cBsa3ubix rpadax. [lytu B rpadax. Llenmu u nukibL.
O6xox rpada (siinepoB nyTh). [lonstue 00 opueHTUpoBaHHOM rpade. Pemenue
3a/1a4u ¢ MOMOIIIbIO rpadoB.

VYTBepkIeHHsT W BbICKa3blBaHWs. OTpHUIaHUE YTBEPKICHHS, YCIOBHBIE
yTBEpXKJICHUsI, OOpaTHble M PABHOCHIIbHBIE YTBEPKACHUS, HEOOXOIUMbBIE W
JIOCTaTOYHbIE YCIIOBHSI, CBOMCTBA U MPU3HAKHU. [[pOTHBOMOIIOKHBIE YTBEPXKICHHUS,
JI0KA3aTeNbCTBA OT MPOTUBHOTO.

CrnydaliHBIN SKCHEPUMEHT (OMBIT) M CIydailHOe CcoObITHE. BeposTHOCTH H
yacToTa CIOy4yaHOro coObiTHs. Polib  MaloOBEpOSTHBIX U MPAKTHYECKU
JIOCTOBEPHBIX COOBITUHM B MIPUPOJIE U B OOIIECTBE.

8 KUIACC

MHOkecTBO ¥ NMOAMHOXKeCTBO. [IpuMepsl MHOKECTB B OKpY>KarOLIEM MHUpE.
[lepeceuenne u oObenuHEHHE MHOXecTB. Jluarpammbl Oinepa. Ywucinobie
MHOecTBa. [Ipumepbl MHOXECTB U3 KypCcOB anreOpsl M TE€OMETPUH.
[lepeuncnenre 37€MEHTOB MHOXECTB C IMOMOIIBIO OPraHU30BaHHOTO Tiepedopa u
npaBuia yMHOKeHUs. Dopmyiia BKIIOYEHUS-UCKITIOUEHUS.

DOneMeHTapHble COObITUA. BeposiTHOCTH chydailHbIX COObITUH. ONBITHL €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CirydaliHbIN BBIOOD.

W3mepeHne paccerMBaHUs YHMCIOBOrO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHE 4HcioBoro Habopa. CBoMCTBa JUCHEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHUA. [luarpaMMbl pacceMBaHus JIBYyX HaOJIoAaeMbIX BenuduH. JIuHeiHas
CBSI3b Ha IMarpaMMe paccerBaHUsl.



HepeBo. JlepeBo cayuaiiHOro »skcnepuMenTta. (CBOHCTBAa  JEpPEBBEB:
CIMHCTBEHHOCTh IYTH, CBSI3b MEXK/Iy YACIIOM BEPIIHUH U yuciaoM pédep. [lousatue o
I0CcKuX rpadax. Pemenue 3a1ay ¢ moMoNIbIO JEPEBHEB.

Jlornueckue coro3bel «M» u «MJIN». CBsA3p MEXKAY JTOTMUYECKUMH COKO3aMH U
onepauusaMH HaJl MHOKeCTBaMU. VIcroyib30BaHUE JIOTHYECKUX COI030B B aireope.

CnydaiiHple  COOBITHSI KaKk  MHOXECTBAa  DJIEMEHTApHBIX  COOBITHI.
[IpoTtuBonono)HBIE cOObITUA. Onepauuu Haj coObITUAMH. DOpMyIa CIOKEHUS
BEPOSATHOCTEMN.

[IpaBuno YMHOXKEHUS BEPOSITHOCTEH. VYcioBHas BEPOATHOCTb.
[IpencraBieHne CciIy4alHOTO JKCIIEpUMEHTAa B BuUIE JAepeBa. HezaBucumblie
COOBITHSI.

9 KUIIACC

KomOunaropHnoe npaBuio ymHoxxenus. [lepecranoBku u dakropuan. Yucio
couetanuii u TtpeyronbHUK Ilackans. CBoiicTBa uwncen couderanuil. buHoMm
HrroToHa. Pemenue 3a1a4 ¢ UCmoiab30BaHUEM KOMOMHATOPHUKHU.

['eomeTpuueckass BepossTHOCTh. CiydailHbIM BBIOOp TOYKM U3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IyT¥d OKPYKHOCTH.

UcnbiTanus. Ycnex u Heynada. Cepus HUCIBITAaHWI 10 NEPBOTrO ycrexa.
Cepust ucnbitanuit bepnymim. BeposaTHocTH cOOBITUH B CEpUM UCHBITAHHM
bepnymnnu. CnydaiiHbiii BIOOP U3 KOHEYHOTO MHOKECTBA.

Cny4yailHass BEJIWYMHA W pacupeaciieHue  BeposTHOcTed. [Ipumepsr
CIIyYalHbIX BEJWYMH. BakHble pacrpenesieHuss — YUCIO IIONBITOK B CEpPUHU
WCIIBITAHUN J10 TIEPBOTO YCIIEXa U YUCJIO YCIEXOB B CEPUM UCIbITaHUW bepHyiuun
(reoMeTpruueckoe 1 OMHOMHATBLHOE PACTIPEICIICHHUS ).

Marematnueckoe OXWUIAHHWE CIIyYalHOW BEIUYMHBI. PU3NYECKHHA CMBICI
MAaTE€MAaTHU4YECKOro OXujaHus. I[IpuMepsl HCHONIB30BaHUS MATEMAaTUYECKOIO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BEIIWYHHBI.
CBoiicTBa MaTreMaTHYECKOr0 OXHUJAHMS W Jaucnepcuu. MareMarnudeckoe
0’KUJAHHUE U JUCIIEPCUS U3YUEHHBIX PaCIpeICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OonbIIMX Yucesl. MaremaTu4ecKue
OCHOBAHMSI UBMEPEHHUsI BEpOSITHOCTEW. PoJib M 3HaUE€HHE 3aKOHA OOJBIIMX YHCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCIIE B COIIMOJIOTHIECKUX 00CIeTIOBAHUSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJBTATBI

JInYHOCTHBIE Ppe3yJbTATBI OCBOEHUS MPOTPaMMbl MO MaTEMaTHKE
XapaKTepU3yrTCs B HaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, L[EHHOCTHbIM OTHOUIEHWEM K  JIOCTHKEHHUSIM  POCCHUICKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEH IrpaklaHWHA U peau3allii €ro
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOUEAYp TPakIAaHCKOro o0IecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTUXKEHUU HayKHU, OCO3HAHHUEM BaXHOCTHU
MOPaIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTHBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BAXHOCTU MAaTEMAaTHYECKOIO
o0Opa30oBaHUs Ha TPOTSHKCHUHM BCEH JKU3HU I YCHENIHOW MpodecCHOHaTbHON
NESTETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUA:

CIIOCOOHOCThIO K  SMOLIMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTell HAYYHOI'O NMO3HAHUSA:

OpUEHTaIlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YeIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak cQepbl UeI0BEYECKOM
JEATeIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS ITMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU M MAaTeMaTUYECKOU KYJIbTypOMl Kak CpeiCTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEIbCKON JIESITEIIbHOCTH;

6) ¢usmueckoro BocnutaHusi, GOpMUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOIO 0JIArONOJyYHs:



TOTOBHOCTHIO MPUMEHSITh MAaTEMAaTHUYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbsl, BEIEHHSI  3J0POBOrO  o0Opa3a JKM3HU  (37I0pOBOE  THTaHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHUA U OT/AbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pPEQPICKCHUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOT0 )K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OpUEHTAIlMel Ha MPUMEHEHNWE MATEeMaTUUYECKUX 3HAHUM ISl pElIeHUs 3a7a4
B 00JIaCTH COXPaHHOCTH OKPY’KAIOIIeH Cpe/bl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IOCIEICTBUI MJIsI OKpPY’KaloUIed Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOIEM U MMyTel UX pelIeHUs;

8) ajanTanum K M3MEHAKINMMCSH YCJOBHAM COLMAJIBLHOW U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIUU U3 OMBITA JIPYTHX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYJIHUPOBAThH UJIEH,
MOHSATHS, TUNOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM UYHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JEPUIIUTHI COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH, IUIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAallMI0 KaK BBI30B, TPEOYIOIIUMNA KOHTPMEp, KOPPEKTUPOBATh
NpUHUMAEMbIe pEIIeHUs U JCHCTBUA, (OPMYJIUPOBATh M OLIEHUBATh PUCKH U
NOCJIeICTBUA, (DOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHUs MpPOrpaMMbl [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0yyvaromierocss OyayT chopMupoBaHbl MeTaNPeAMeTHbIE
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSMH,  YHUBEPCAIbHBIMU  KOMMYHHUKAaTHBHBIMU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
ba3zoBble Jilornueckue JeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMATHUYECKHX
OOBEKTOB, TOHSTUWA, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyIUpOBaATH
onpeieNIeHNs] MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KIacCH(pUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHUSI M CPABHEHMSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (opMyJIHpoBaTh U  NPeoOpa3oBbIBaTh  CYXKIACHHS:
yTBEPAUTENIbHbIE U OTPULIATENIbHBIC, €IUHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISABJIAITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPEUUS
B (pakTax, AAHHBIX, HAOJIIOJEHUSAX M YTBEPXKICHUSX, MpeiaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

JiefaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKHM, JEIyKTHBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUECHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

pa30buparh J10Ka3aTENIbCTBA MATEMATUUYECKUX YTBEPKACHUHM (MpPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(akTOB, BBICTPAWBATh APryMEHTALNIO, NPUBOIUTH NMPUMEPBl U KOHTPIPUMEPHI,
OPUMEHATh METOJ| MAaTeMaTUYeCKOW HHAYKIHH, OOOCHOBBIBAaTH COOCTBEHHbIE
paccyXacHus;

BBIOMpATh CMOco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUIeHMs, BbIOMpaThb  HaumbOojee MOAXOMAIMM ¢ y4éToMm
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBrble ucciaenoBaregbcKkue 1eHCTBUA:

WCIIOJIB30BaTh BOIPOCHI KAaK HCCIEIOBATEIBCKUNA HHCTPYMEHT IIO3HAHMS,
(GopMysMpoBaTh  BONPOCH,  (PUKCHpYIOIIME  MPOTHBOpEYHE,  IMpolieMmy,
CaMOCTOSITEJIFHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBaTh TUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUI0, MHEHUE;

IIPOBOJAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX Ay cO0O0i;

CaMOCTOSITENILHO (POpMyYIMpPOBaTh OOOOLIEHMS] U BBIBOJBI 10 pe3yjibTaTaM
IPOBENEHHOTO  HAONIOACHMS, HCCIEAOBaHMUS, OSKCIEPUMEHTa, OIIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IpOLIECCa, a TAKKE BbIIBUIATH
IIPEATIOIOKEHNS O €70 PA3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(GOpPMALMK, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHMS 3aauH;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh W HUHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (opMy mpeincTaBieHMs HHGPOpPMaUMKW UM WIUIFOCTPUPOBATH
peniaemMsble 3a/1a4u CXeMaMu, IuarpaMmmMaMu, HHOU rpaukoi U uX KOMOMHALMSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMH MO KPUTEPHUSIM, MPEUIOKESHHBIM HIN
c(OopMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE T1eliCTBHUS:



BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKACHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy pPEIICHUs 3aJayu,
KOMMEHTHPOBATh TIOJYUYEHHBINA Pe3yJIbTaT;

B Xoj€ 00CYyXXIIeHHUsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJCTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4uM, SKCIICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSATEILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MIPE3EHTAIMN U 0OCOOEHHOCTEH ayIMTOPUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAUBUIYaJTbHON
paboThl TpU pelIeHHH Yy4YeOHBIX MaTeMaTHYeCKHX 3a/Jad, MPHHUMATH IIeNb
COBMECTHOW JEATEIHHOCTH, IUTAHMPOBATH OPTaHW3alUI0 COBMECTHOH paboTHI,
pacmpenensaTs BUABI paboT, IOTOBAapUBAaThCs, 00CYXIaTh MPOIECC W pe3yibTar
paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ INTYpMbD» W UWHBIE); BBINOJIHATh CBOIO YacTh pabOTHl W
KOOPAWHHUPOBATh CBOM JCHCTBHUS C JPYTUMH YIEHAMH KOMAaH[bI, OIEHUBATh
KayecTBO pe3yjbTaTa M KayeCTBO CBOETO BKJIaJa B OOIMUK pe3yabTaT IIo
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHSI.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranu3amnus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M YUEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHAUBUIYAIbHOE,
IPYIIIOBOEC);

CaMOCTOATENLHO COCTABJAThH IJIaH, aJTOPUTM pElIeHUs 3aJaud (Uiu €ero
4acTh), BBIOMpaTh CHOCOO peleHHs ¢ YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BapUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(popMaIiu.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yJibTara
pElIeHHs] MaTEMaTUYECKOM 3a7aul, CAMOMOTUBALIUU U PEPIIEKCUN;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pe3yJibTaTa JCATEIHHOCTH IMOCTABICHHON IENH H
YCIIOBHSIM, OOBSCHSTh TPUYUHBI IOCTHXKCHUS WU HEIOCTYDKCHHS 111, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIpaXXaTh AMOLMU TMPH M3yYCHWH MaTEeMaTHUYeCKHX OOBEKTOB W (DaKTOB,
JaBaTh YMOITMOHAIBHYIO OIEHKY PEIICHHS 3aa4H.

HNPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus B 7 kjiacce 00y4aroluics MOTYYUT CIEYIOUE TPEIMETHbBIE
pE3YIbTATHI:

Uutath wuH(OpMaIMIO, TPEACTAaBICHHYIO B TabiuIlax, Ha JaUarpammax,
MPEACTaBIATh JTaHHBIE B BUJE TaOJMIl, CTPOUTH CTOJOWMKOBBIE (CTOJIOYATHIC) U
KPYTOBBIE TMarpaMMbl 10 MacCHBaM 3HAUEHUH.

OnucblBaTh ¥ UHTEPOPETUPOBATh  pEAbHbIE  YUCIOBBIE  JIaHHBIE,
Mpe/iCTaBlICHHbIE B TA0JIMIIAaX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh [Ji1 ONKMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaAKTEPUCTUKHU:
cpenHee apu@meTHyecKoe, MeauaHa, HauOoJblllee W HauMEHbIIEe 3HAYCHHUS,
pa3max, KBapTUJIH.

NmMeTh mpeAcTaBiIE€HUE O JOTUYECKUX YTBEPXKACHHUSX M BBICKA3bIBAHUSX,
yMETh CTPOUTH OTpHUIAHUS, (OPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TpU
pelieHnu 3a7a4, B TOM YHCIIe U3 JPYruX y4eOHBIX KypcOB, UMETh MPE/ICTABICHUE
0 TEOpeMax-CBONCTBAX M TeOpeMax-IpU3HaAKaX, 0 HEOOXOAUMBIX U JIOCTATOYHBIX
YCJOBUSIX, O METOJIE JOKAa3aTEIhCTBA OT MPOTUBHOTO.

Nmers mnpencraBieHue O CIy4YalHOM M3MEHYMBOCTM Ha IPUMEpPaAxX
pe3yJabTaTOB MU3MEPEHUN, 1EeH, (PU3NYECKUX BEIUYUH, aAHTPOMOMETPHUUECKUX
JTAHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMUYMBOCTH.

Wcnonw30BaTh [Ji1 OMHMCaHUS JAHHBIX YacTOThl 3HAYEHUM, TPYNIUPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBbI TPYIIITHUPOBAHHBIX JTAHHBIX.

Wcnonw3oBaTh Tpadsl sl pelieHds 3a4ad, UMETb MPEACTaBICHUE O
TepMUHAX Teopuu TpadoB: BepmmHa, pedpo, Memb, UK, TyTh B rpade, UMETh
npenacrasiienue 06 06xoje rpada u 06 OPUEHTHUPOBAHHBIX rpadax.

K koHiry 00yueHus B 8 ki1acce 00y4arolmuics MOJTyYUT CIEYIOUE TPEIMETHbBIE
pPE3yJIbTaTHI:

OnepupoBath MOHATUSIMHA MHOXKECTBA, IIOJIMHOXKECTBA, BBIIOJIHATH ONEPALNH
HaJl MHOXECTBAaMH: OOBEAUHEHHUE, T[EePEeCceUEHUE, MEePEeUUCHISITh JIIEMEHThI
MHOKECTB C HCIIOJb30BAHUEM OPraHM30BAHHOIO Iepebopa M KOMOMHATOPHOIO
IIPAaBUJIa YMHOXKEHHS.

Haxoautb BepOsSTHOCTH CiydallHbIX COOBITHMI B CIly4alHBIX ONBITax, 3Has
BEPOSITHOCTA  DJIEMEHTapHbIX  COOBITUHA, B TOM 4YHUCIE€ B OIbITaX C



PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, UMETh MOHSITHE O CIIyYaliHOM
BEIOODE.

OnuchlBaTh JaHHBIE C MOMOILIBIO CPEAHUX 3HAYEHUW U MEp pacceruBaHUs
(Iucriepcusi U CTaHIAPTHOE OTKIIOHEHHE). YMETh CTPOUTh U HMHTEPHPETUPOBATH
JMarpaMMBbl pacCeBaHMsl, UMETh MPEICTABICHUE O CBSI3M MEXK]y HaAOJII0JaeMbIMU
BEJIMYMHAMU.

Nmetr mpejacTaBieHue O JepeBe, O BepmrHax u péOpax Jnepena,
WCIIOJIb30BAHUHU JIEPEBBEB MPH PEUICHUU 3a7a4 B TEOPUU BEPOATHOCTEHN, B APYTHUX
y4eOHBIX MAaTEeMAaTHUYECKUX Kypcax | 3a7a4 U3 JIPYyTuX YU4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATHEM COOBITUS KaK MHOYECTBA 3JIEMEHTAPHBIX COOBITHIM
CJIy4ailHOTO OIIbITa, BBIMOJHATH OINEpallUd HaJl COOBITUSAMH, UCMIOJb30BaTh MPHU
pEelICHUH 3a7a4 JuarpamMMmbl Dijiepa, YUCIOBYIO MPSAMYIO, MIPUMEHSITHh (HOPMYITY
CJI0’KEHUSI BEPOATHOCTEN.

[Tonp30BaThCA MPABUJIOM YMHOXKEHUS BEPOSTHOCTEW, MCIIOJIB30BaTh AEPEBO
JUIs. TPEICTABICHUSI CIYYalHOrO ONbITa MpU pelieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITHH.

K koHiry 00yueHust B 9 kjiacce 00y4aromuics MoiayyuT Ceayolue npeaMeTHbIe
PE3YJbTATHL:

[Tonp30BaThCss KOMOMHATOPHBIM MPAaBUJIOM YMHOXKEHHS, HAXOAWThb YHCIIO
IIEPECTAHOBOK, YHCJIO COYETAHUM, IOJIb30BAThCA TpEeyrosbHUKOM Ilackand npu
pelIeHny 3a7a4, B TOM YKCJIe Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITU.

Hcnonb3oBaTh  MOHSATHE  TIEOMETPUYECKOW  BEPOSTHOCTH,  HAXOJIUTh
BEPOSITHOCTA COOBITHI B OIBITaX, CBA3AHHBIX CO CIyYaillHbIM BBIOOPOM TOYEK M3
IUIOCKOM (PUTypBl, OTpE3Ka, IIIMHBI OKPYKHOCTH.

HaxoauTe BEpOSTHOCTH COOBITHI B OIBITaX, CBSI3aHHBIX C MCIBITAHUSAMH 10
JOCTUKEHUS MEPBOT0 yCIexa, B CEpUsAX UCIbITaHuN bepHyun.

HNMeTh mpencTraBieHUE O CIyYalHBIX BEJIMYMHAX U OMO3HABATH CIy4YailHbIC
BEJIMYMHBI B  SBJICHHMSIX OKpPYXAIOLIEr0 MHUpPA, OINEpUPOBaTh IOHSATHUEM
«pacIpelleICHRE BEPOSITHOCTEN». YMETh CTPOUTH PACIPEICICHUs BEPOSITHOCTEN
3HAYEHUN CIIy4YalHbIX BEJINYMH B U3YUYEHHBIX OIBITAX.

HaxoauTe MatemMaTHyecKoe OKHAAHUE U JUCHEPCUIO CIYyYalHOW BEIUYUHBI
0 pacHpeieNieHUu0, TMPUMEHSATh YHCIOBbIE XapaKTEPUCTUKHA H3YUYEHHBIX
pacnpeneneHui Ipyu peuIeHU  3a1a4.

HNMeTp mnpencTaBieHUE O 3aKOHE CIyYalHBIX 4YHMCENl KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIy4YallHO HW3MEHUYMBOCTH, ITOHUMAaTh MaTe€MaTHYECKOe
000CHOBaHUE OJIM30CTH YaCTOTHI U BEPOSTHOCTH cOObITUS. VIMETh MpejcTaBieHue
O POJIM 3aKOHA OOJBIINX YKCEI B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
Kouun4yecTBo yacos
HaumenoBanmue Ipakr JJIeKTPOHHbIE Cnoco0 oueHkn
Ne Cnmcok HTOrOBBIX IVIAHUPYEMBbIX
pa3aesioB u TeEM Kontpo wuyecku (undposbie) HTOTOBLIX
n/n Bcero pe3yJIbTATOB € YKa3aHUEM 3TANOB UX
NMPOrpamMMbl JIbHbIE e o0pa3oBaTe/ibHbIE IVIAHUPYEMBIX
(popmupoBanus
pabdoTbl  paGoT pecypchl pe3yabTaToB
bl
yuTaTh HHGOPMAIUIO, IPEACTABICHHYIO TeKyIui -
B Tabnunax Ha  JuarpaMmmax, M[pakTH4ecKas
- [[Bubnuorexa [JOK ’ P 6 ’ p6
€/CTaBJICHHE NpeACTABIATh AaHHbIE B BUJE Tabnui, padoTa
1 P 4 https://m.edsoo.ru/ | P
JTAHHBIX CTPOUTHh CTOJOWMKOBBIE (CTONOYATHIE) U
596d814c]
KpyTOBbIE JuarpaMMbl IO MacCHUBaM
3HAYEHUI
OIIUCHIBATH u MHTEpPIPETUPOBATh TeKymmii -
peanbHbIe YHUCJIOBbIE JIaHHbIE, YCTHBIA OTBET
NpEJCTaBJICHHBIE B  Ta0ONWIAaX, Ha
bubmmoreka IJOK  auarpammax, rpadukax
OnucarenbHast ) o
2 8 1 https://m.edso0.ru/  ucnons3oBaTh A8 OMMCAHMS JAaHHBIX —TeKymwii -
CTaTUCTHKA g
596d814c CTaTUCTUYECKHUE XapaKTEPUCTUKU: YCTHBIN OTBET,
cpemHee apu(METHUECKOe, MEAHaHa, TeCT
HauOoJbIllee ¥ HAUMEHbBIIIEEe 3HAYCHHUS,
pa3max, KBapTHIN
UMETh MpEICTaBlICHUE O ciydaiiHou Texkymwmii -
M3MEHUYHUBOCTH Ha npuMepax YCTHBIH OTBET
c . bubnuorexa LIOK . PuNEPTE Y ’
nydaiiHas €3yJIbTaTOB MU3MEpPEHUI LIEH, JIOMalIHee
3 Yl 5 1 https://m.edsoo.ru/ 2} 4 P ’ ’
W3MEHYHBOCTD M3UYECKUX BEJIMYWH, 3aJIaHUe
596d814c ’

AHTPOIIOMCTPHUYCCKUX HOAaHHBIX, HMCTbH
MMpEaACTaBICHUC 0 CTAaTHCTHYCCKOU



BBenenue B
TeopHio rpadon

Jloruka

BepositHoCcTh M
94acToTa
CIIy4aifHOTO
COOBITHS

[ToBTOpEHME,
0000111eHME,
CHCTEMAaTH3alH
3HAHUM

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

bu6mmoreka [JOK
https://m.edsoo.ru/
596d814c

Bbu6morexa [JOK
https://m.edsoo.ru/
596d814c

bu6mmoreka [IOK
https://m.edsoo.ru/
596d814c

bu6mnoreka [IOK
https://m.edsoo.ru/
596d814c

YCTONYMBOCTH

UCTIONB30BaTh Tpadbl IS pEIIeHUs
3amad, WMETb  MPEICTaBIEHHE O
TEPMUHAX TEOpUH TpadoB: BEPIINHA,
pebpo, 1emb, LUK, MyTh B rpade,
UMETh TNpejicTaBiIeHue 00 00xoe rpada
U 00 OPUEHTUPOBAHHBIX Ipadax

VIMETh TPEJCTABICHUE O JIOTHYECKHX
YTBEPXKICHUSX W  BBICKAa3bIBAHUSIX,
yMETh CTPOHTH
dbopmynupoBaTh

OTpHULIAHUS,

YCIIOBHBIE
YTBEPXKACHUS IpPHU DPELICHUH 3anady, B
T.4. U3 APYTUX Y4eOHBIX KypCOB, HIMETh
IPEJICTaBICHUE O TEopeMax-CBONCTBAaX
" TeopeMax-Ipu3HaKax, 0
HEOOXOUMBIX u JIOCTaTOYHBIX
YCIIOBHSIX, O METO/I€ OKA3aTelIbCTBa OT

IIPOTHUBHOT'O

UCIIOJIb30BaTh JJII ONHUCAHMS JIaHHBIX
YacTOThl ~ 3HAYEHWH, TPYyNIUpOBaTh
JTaHHBIE, CTPOUTH

PYIIIAPOBAHHBIX JAHHBIX

TUCTOIpaMMbI

Texymmi -
YCTHBIN OTBET,
penieHue 3aaad,
TECT

Texymmii -
YCTHBIN OTBET,
penieHue 3agad

Texywmmii -
MIPaKTHYeCKast
paborta, BesieHre
TeTpaaun



8 KUIACC

n/n

HaumenoBanmue
pa3aesioB U TeEM
NporpamMmbl

[ToBTOpEHME Kypca
7 xnacca

MmuoxecTBa

BepositHoCcTh
CIIy4ailHOrO
COOBITHS

Bcero

KoauuyecTBo yacoB

Kontpoas IlIpakTuu

HbIE
padoThI

ecKHe
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcsl

bubmuorexa [JOK
https://m.edso0.ru/032
cfeff

bu6nmoreka [IOK
https://m.edsoo.ru/032
cfeff

bubmuorexa [JOK
https://m.edsoo.ru/032

cfeff

CHHMCOK UTOTOBBIX
IJIAHUPYEMBbIX Pe3yJIbTATOB
ux popmMupoBaHue

OnepupoBaTh HOHATUAMU
MHOYECTBA, IIOJMHOXKECTBA,
BBITIOJTHSTH ONEpaliy Hajl
MHOXECTBaAMMU: 06’B€)II/IHGHI/I€,
nepecedeHue, NepeyncisTh
3JIEMEHTBI MHOKECTB C
UCTIOJIb30BaHUEM
OpraHU30BaHHOTO nepedopa u
KOMOWHATOPHOTO MpaBuiia
YMHOEHUA

Haxonuts BeposTHOCTH
CIIy4aifHbIX COOBITHIA B
CIIy4alHBIX ONbITaX, 3HAas
BEPOATHOCTH 3JIEMEHTAPHBIX
COOBITHH, B T.4. B OTIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA COOBITUSMH,
HMMETH MOHATHE O CIyYalHOM
BBIOODE

Croco0 oeHKH
HTOrOBBIX
IJIAHUPYEMBbIX
pe3yJibTaToB

Tekymmii —
HCCIICIOBAHNC

Tekymumii —
yueOHOe 3ajaHne




OnucarebHas
CTaTHUCTHKA.
PaccenBanune
JAHHBIX

BBenenue B
TeopHio rpados

Jloruka

Oneparuu Haj
CIIy4YaillHbIMHU
COOBITHUSIMU.
Cnoxenue
BEPOATHOCTEM

bubmuoreka [JOK
https://m.edso0.ru/032

cfeff

bubnmoreka [IOK
https://m.edso0.ru/032

cfeff

bubmuoreka [JOK
https://m.edso0.ru/032

cfeff

bu6mmorexa [IOK
https://m.edso0.ru/032

cfeff

OnuceIBaTh JaHHBIE C TTOMOILIBIO
CPEIHUX 3HAYEHUU U Mep
pacceuBaHusl (qucnepcus U
CTaHJIaPTHOE OTKJIOHEHHUE).
YMeTb CTpOUTH U
UHTEPIIPETUPOBATH IUArPAMMBI
pacceuBaHMsl, UMETh
IIPEJICTABICHUE O CBSA3U MEXIY
Ha0JII01aeMBbIMU BEJIMYMHAMU

Nmets npeacrasineHue o 1epese,
0 BepIIrMHax u péopax nepesa,
UCTIOJIb30BaHUM JIEPEBbEB MIPU
pellieHHH 331249 B TEOPUHU
BEPOSITHOCTEH, B APYTHUX
y4eOHBIX MAaTEeMAaTUYCCKUX
Kypcax | 3a1a4 U3 APYyrux
Y4eOHBIX TPEIMETOB

HMmeTs nipeacTaBieHue o
TeOpeMax-CBOMCTBaxX U
TeopeMax-IIpU3HaKax, o
HEOOXOIUMBIX U JOCTATOYHBIX
YCIIOBUSIX, O METO/IE
JI0Ka3aTeNIbCTBA OT MPOTUBHOTO.

OrnepupoBath MOHATHEM
COOBITHS KAK MHOKECTBA
3JIEMEHTAPHBIX COOBITHIA
CITy4aifHOTO OITBITA, BHITIOTHSTh
OTIepalluy HaJl COOBITHSIMH,
WCTIOJIB30BATh MPH PEIICHUH

Texymmii —

KOMOWHUpPOBaHHA

g pabora

Tekymnii —

KOMOWHHUPOBaHHA

s paboTta

Tekymmii —
yuebHoe 3ajaHue

Tekymumii —
peleHue 3anay




VcaoBnas
BEpPOSITHOCTb,
YMHOKEHHE
BEpPOSITHOCTEM,
HE3aBUCHUMBIC
COOBITHUS

IToBTOpEHME,
000011IeHHE,
CHUCTEeMaTH3aITus
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34

bubnunoreka [JOK
https://m.edso0.ru/032

cfeff

bubmuoreka [JOK
https://m.edsoo.ru/032
cfeff

3a7a4 IuarpaMmsel Dusepa,
YHUCIIOBYIO MPSAMYIO, IPUMEHSITh
(bopMyIy ClOKEeHUS
BEPOATHOCTEMN
[Tonb30BaThCs MpaBUIOM
YMHOKCHHS BEPOSITHOCTEH,
MCIIONIb30BAaTh JAEPEBO M
IIPEACTABIICHUS CIIy4allHOTO
OTIBITA MPU PEIICHUH 3a]1a4.
OrniepupoBath MOHATHEM
HE3aBUCHUMOCTH COOBITHH

Texymmn —
UCCIIEJOBAHNE



9 KUIIACC

KoaunvecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanue
Ne P — KonrTpo IlIpakTn (undposbie) CnuCOK UTOr0BBIX Cnoco0 oueHkmn
n/n pn OrDAMMEL Bcero JabHble  4Yeckue O00pa3oBaTe/ibHbIE IUVIAHUPYEMBIX Pe3yJbTATOB C HTOTOBBIX
pPorp padotrbl  padoTHI pecypcenl YKa3aHHMEM 3TANoB UX IUVIAHUPYEMbIX
(popMmupoBanus pe3ynbTaToB
[ToBTOpEHME Kypca 8 bubmmorexa HOK
1 maccap P 3 https://m.edsoo.ru/
8b68c39f
I10JIb30BaThCS KOMOMHATOpHBIM ~ TeKkymui -
MPaBUJIOM YMHOXXEHUS, HAXOAWTh pEIICHHE 3a/ad4,
YUCIIO0 NIEPECTaHOBOK YUCJIO TECT
bubmrorexa [JOK JIep ’
DJIeMEHTHI . COYETaHUH, MOJIb30BATHCSA
2 6 https://m.edsoo.ru/
KOMOMHATOPUKHU 8b68c39f TpeyronbHukoM  [lackans  mpum
- peuieHuy  3amad, B T.4. Ha
BBIYUCIICHUE BEpPOSITHOCTEMN
COOBITHI
HCIIOJIb30BaTh nonsatue Tekymui -
F€OMETPUYECKON BEPOSITHOCTH, PpEILICHUE 3a/1a4,
bubmuoreka [IOK = HaxoauTh BEPOATHOCTH COOBITHI B YCTHBIH OTBET
I'eomerpuyeckas ) .
3 3 https://m.edsoo.ru/ = ombITax, CBSI3aHHBIX CO CITy4aliHBIM
BEPOSITHOCTD .
8b68c39f BBIOOPOM  TOYEK M3  IUIOCKOH
¢burypsl, OTpe3Ka, JUTUHBI
OKPY>KHOCTH
HaXOJUTh BEPOATHOCTH cOOBITUH B Texymuii -
bu6mmoreka [IOK  ombITax, CBSI3aHHBIX C pellIeHHE 3a/1a4,
HcnpiTanus .
4 6 https://m.edso0.ru/ = ucobITaHUAMH OO  JOCTUIKEHHUS TECT
bepnynnu
8b68c39f MepBOro  ycmexa, B  CEPHAX
ucnbelTanui bepHyin
o bu6mmoreka [JOK HMETh MPENCTABIIEHUE o Tekymmi -
Cnyyaiinas ) N N
5 3 https://m.edsoo.ru/  cmy4aiHbIX BEJIMYMHAX U YCTHBIH OTBET,
BEJIMYMHA .
8b68c39f pacrno3HaBaTh CIIy4alHblE€ TMpPaKTUYECKas



BEJTMYUHbI B SBIICHUAX
OKpY’KaloLIero MHUpa, ONEpUPOBAThH
MOHSTHEM «pacnpeneseHne
BEPOSTHOCTEW». YMETb CTPOUTH
pacnpeneneHus BEPOSTHOCTEN

3HAQYEHUM CIIy4alHBIX BEJIMYMH B
M3YYEHHBIX OIBITAX

pabora

YuciioBele
6 XapaKTEPUCTHKH
CJIy4alHbIX BEJIMYMH

3aK0H OOJIBIINX

7
YHCEI
[ToBTOpEHME,

8 0000111eHHE,
CHCTEMAaTU3aLIHS
3HAHUM

OBIIEE KOJIMYECTBO

YACOB IIO [TPOTPAMME

bubmuoreka [IOK
https://m.edsoo.ru/
8b68c39f

bubnunorexa LIOK
https://m.edsoo.ru/
8b68c39f

bu6mmoreka [JOK
https://m.edsoo.ru/
8b68c39f

HaXO/UTh MaTeMaTH4eCKOe
OKHJJaHUE u JHCIIEPCUI0
Ci1y4yalHOMI BEJINYUHBI no
pacIpeeNIeHuIo, MIPUMEHSITh
YHCIIOBbIE XapaKTepUCTUKH

M3Y4YEHHBIX pPacHpeleieHUuN IpH
peleHny 3a1a4

UMETh TPEJCTaBICHUE O 3aKOHE
CIIy4alHBIX YHCell Kak 0
MPOSIBIICHUN 3aKOHOMEPHOCTH B
CIIy4aitHOM W3MEHYMBOCTH,
MMOHUMATh MaTeMaTHYeCKOe
000CHOBaHME OJIM30CTH YaCTOTHI H
BEPOSITHOCTH ~ coObITUS.  VMeThb
MpEACTaBICHUE O POJM 3aKOHA
OOJBIIUX YHCENl B MPHPOAE H
oO1ecTse

Texywmmii -
pelieHue 3aaay,
JIOMaIIHEee
3aJIaHre

Texywmmi -
YCTHBIN OTBET,
BEJICHUE TETpaau



IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
KouunyecTBO yacoB Jara JyleKTpOHHbIE NN (pPOBHIE
Nen/m  Tema ypoka Konrposnbubie  IIpakTHyeckue oOpa3oBaTe/ibHbIEC
Bcero H3y4YeHUd
padoThI padoTbI pecypchl
[IpencraBieHue TaHHBIX B BUJIE
TaONuUII, TUarpaMM. 3aroHeHHe
Ta0JIMII, YTCHUE U TIOCTPOCHHUE 1 1-6.09 bubmorexa HOK
H’ P ' https://m.edsoo.ru/a88f7814
CTOJIOMKOBBIX (CTO0YATHIX) U
KPYTOBBIX IHarpaMm
[IpencraBieHue TaHHBIX B BUJIC
TaOIuUII, TUarpaMM. 3aroTHeHHE
TaOJIMII, YTCHUE U TIOCTPOCHHUE 1 8-13.09 bubmmorexa [JOK
L P ' https://m.edsoo.ru/e62067fb
CTOJIOMKOBBIX (CTONOYATHIX) U
KPYTOBBIX THArpaMMm
Urenue rpauKoB peabHbIX bubnuoreka [IOK
1 15-20.09

MIPOLIECCOB https://m.edsoo.ru/4d0faa6c
[IpakTrueckas paboTa 1o Teme
"U3Bneuenne nHOOpMALIH U3

rarpaMM H Ta6J'(III)/I - 1 1 22-27.09 bubmotera [JOK
AHarp t ' https://m.edsoo.ru/6c3ech60
UCTIONb30BaHUE M MHTEPIPETAIUS
TaHHBIX"
OnucarenpHas CTaTUCTHKA:
cpenHee apu(hMETHIECKOE 1 29.09- bubmmorexa [JOK

peAt P ’ 4.10 https://m.edso00.ru/57d8fc60
MeauaHa
OnmcaTenbHas CTaTUCTHKA! b K

1 6-11.10 nommoreka 11O

cpenHee apuMeTHIECKOE,

https://m.edsoo.ru/9a0b642b




10

11

12

13

14

MeanaHa

OmnwucarenpHast CTaTHCTUKA!
pa3max, HauOoJbIee 1
HaMMEHbBIIIee 3HAYCHUS, KBAPTHITN

OnucarenbHast CTATUCTUKA:
pa3max, HauOoJbIee 1
HaUMCHBIIIEE 3HAYCHHMSI, KBAPTHUITH

OnucarenpHas CTaTUCTUKA:
pa3Max, HauOombIIIee U
HaMCHbIIICE 3HAYCHMSI, KBAPTHITH

OnwucarenpHasi CTaTHCTUKA!
Cpe/iHee TapMOHHYECKOE, Cpe/IHEe
TapMOHHNYCCKOC YHCIIOBBIX
JaHHBIX

OmnucarenbHas CTATUCTHKA:
CpeHee rapMOHHYECKOe, CpeHee
rapMOHHMYECKOE YUCIOBBIX
IaHHBIX

[IpakTuyeckas paborta o Teme
"OnucarenpHas CTaTUCTHKA:
npakTuyeckas padora"

O0600611eH1Ee, KOHTPOJIb

[Ipumepsl cirydaiiHOU
W3MEHYHMBOCTH IIPU U3MEPEHHUSIX, B
MacCOBOM IIPOU3BOJICTBE.
TeHaeHIH U Cily4YaiiHbIe
KOJIeOaHUs

13-18.10

20-25.10

5-8.11

10-15.11

17-22.11

24-290.11

1-6.12

8-13.12

bu6mmoreka [IOK
https://m.edsoo.ru/966e49b2

Bbu6muorexa [JOK
https://m.edsoo.ru/ba63c623

bu6muorexa [JOK
https://m.edsoo.ru/5749cab3

bu6nunorexa [JOK
https://m.edso00.ru/366b6dc4

bu6nmoreka [JOK
https://m.edsoo.ru/dfd9c324

bubmuoreka [JOK
https://m.edso0.ru/65352710

bu6mmoreka [JOK
https://m.edsoo.ru/79af6439

Bbu6muorexa [JOK
https://m.edsoo.ru/8dd42cc3




I'pynnupoBka 1aHHBIX,
MIPEJCTABICHUE CIyYatHON

bubmuoreka [{OK
15 15-20.12
VSMEHIHBOCTH € THOMOTIATO . 5-20 https://m.edso0.ru/3c0bd4b0
nuarpamMm. YacToTel 3HAYCHHIA,
CTaTHCTUYECKAs! yCTONYNBOCTh
['pynmupoBka 1aHHBIX,
MPEJICTABICHUE CIy4alHON
beA Y bubmuoreka [JOK
16 U3MEHYMBOCTHU C TIOMOIIIBIO 22-27.12
. https://m.edsoo.ru/ea2ce501
nuarpamm. YacToTel 3HAYCHMIA,
CTAaTHCTUYECKAsT YCTOMYNBOCTh
['pynmupoBka 1aHHBIX,
MPEJICTABICHUE CIyYalHON
17 I/ISMHGH'-II/IBOCTI/I c nz;{/[o BIO 29-30.12 bubmmorexa [JOK
R . ' https://m.edsoo.ru/e29df281
nuarpamm. YacToTel 3HAYCHMIA,
CTaTUCTHYECKAs] YCTOWYUBOCTD
[IpakTuyeckas pabora o Teme bubnuorexa [IOK
18 | . 12-17.01
Crny4aiiHast ”3MEHYHUBOCTD" https://m.eds00.ru/871e2062
I'pad, Bepuuna, pedbpo. Ctenenp
BepiuHbl. Yncio pédep u
19 CyMMapHasi CTeIIeHb BEPIINH 19-24.01 bubmorexa HOK
yMMap P ' ' https://m.edso00.ru/0c7e8b7b
[onsartue o cBs3HBIX rpadax. [lytu
B rpagax
enu 1 nukiel. O6xox rpada
20 gfmepOB MyTh) HOHSITI/IE 0(16)3 26-31.01 bubmorexa HOK
' ' https://m.edsoo.ru/2c0bf93e
OpPUEHTUPOBAHHOM rpade
Henu u muxiel. O6xox rpada
21 (oiinepoB myTh). [lonatue 06 2-7.02 bubmorexa HOK

OpPUEHTUPOBAHHOM rpade

https://m.edsoo.ru/4,0114E+24




Pemenue 3agad ¢ moMoOIIbIO

bu6mmorexa [JOK

22 9-14.02
rpa¢os https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepKaeHus u
BbICKa3bIBaHUs. OTpuiianue
23 BEPXKACHUS, YCIOBHBIE 16-21.02 bubmmorexa [OK
YTBEpIL 24 ' https://m.edso0.ru/9dda4ad6
yTBEepXkKAeHUS, OOpaTHbIC U
PaBHOCHIILHBIC YTBEPKICHHUS
HeobOxonumeie u qocTaTouHbIE bubnuorexa [JOK
24 . 24-28.02
YCJIOBUS1, CBOMCTBA U IPU3HAKU https://m.edsoo.ru/a9b5e432
[IpoTHBOMNOJIOKHBIE YTBEPKACHUS, bubnuorexa [JOK
25 2-7.03
JI0KA3aTeNIbCTBA OT IPOTUBHOIO https://m.eds00.ru/1239683
CrnyyaliHbIN SKCIIEPUMEHT (OTIBIT) bubmuoreka [JOK
26 . 10-14.03
U CIy4yaiHOE COOBITHE https://m.edso00.ru/07a776d2
97 Bepo;IvTHOCTL Y 4acTOoTa 16-21.03 bub6nuoreka [IOK
CJIy4aitHOTO COOBITHSA https://m.edso0.ru/6a92f7e2
98 BepoquHOCTL Y 4acToTa 93-27 03 bubmmorexa [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/5fccf45c
Ponp ManoBeposTHBIX 1
29 IIPAKTUYECKU JOCTOBEPHBIX 6-11.04 bubmmorexa LOK
P . P ' https://m.edsoo.ru/f5625aef
COOBITHH B TIPUPOJIE U B OOIIECTBE
[IpakTudeckas pabora Mo Teme Bu6 110K
noIMoTeKa
"B 13-18.04
30 epoil THOCTR 1 qaCTsTa 3-18.0 https://m.eds00.ru/c86ae145
CITy4altHOTO COOBITHS
[ToBTOpenue u oboOIIEeHHE.
31 [IpencraBnenue gaHHBIX 20-25.04 bubmorexa HOK
pedl 8 ' ' https://m.edsoo.ru/fdd3ead4
OnucarenpHas CTaTUCTUKA
39 [ToBTOpEeHME U 000OIICHHE. 97-30.04 bubnnorexa HOK

HpeI[CTaBJ'IeHI/IC JaHHbIX.

https://m.edsoo.ru/c154a141




OmnmncarenbHas CTaTHCTHKA

[ToBTOpEeHue u 0600IIECHNE.

33 BeposTHOCTh CITy4aifHOTO 1 4-8.05 bubmuorexa [JOK

https://m.edso0.ru/218b963d

COOBITHSA

[ToBTOpenue u o6oOIIEHHE.

34 MHoKecTBa U ITIOIMHOKECTBA. 1 12-16.05 bubmorexa LIOK

https://m.edsoo.ru/55ab089b

DnemMeHTH Teopuu rpados

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34 1 4



8 KUIACC

KoaudecTBO 9acoB

JyleKTpOHHbIE N (POBbHIE

Jara
Nen/m  Tema ypoka Kontposnbubie  IIpakTuyeckue oOpa3oBaTejibHbIE
Bceero H3y4YeHMd
padoThI padoThI pecypchbl
[ToBTOopenue/ Ilpencrabienne
MAHHBIX B BUJIE TaOIUIl U 1 1-6.09 bu6mmoreka [IOK
auarpamm. OnucaTenbHast ' https://m.edsoo.ru/6be7a7al
CTaTHCTUKA
[ToBTopenue/ Cnyuaiinas
U3MEHYHUBOCTh. CityyaliHble 1 8-13.09 bubnnorexa HOK
coObITHs. BepositHoCTH 1 ' https://m.edsoo.ru/b193ac7f
YaCcTOTBHI.
[ToBTOpEHME. DNIEMEHTHI TEOPUU
MHOKECTB. DJICMEHTHI TCOPHH 1 15-20.09 bubmorexa HOK
' P ' https://m.edso0.ru/7,379E+127
rpagoB
MHuokecTBO ¥ ITOAMHOKECTBO. BuG LIOK
HOJIMOTEeKA

II 1 22-27.09

PUMEPEL MEOXCCTE B https://m.edso00.ru/168d6c5e
OKpY’KaroIlleM MUpe
Ilepeceuenne n oObeANHEHNE 1 29.09- bubmmorexa LIOK
MHOXeCTB. Jlnarpammel Diinepa 4.10 https://m.edso00.ru/523d2727
UHucnossle MHOXKeECTBA. [Ipumepsl
MHOYECTB U3 aJireOpbl U 1 6-11.10 bubmorexa HOK

P ' https://m.edso0.ru/553dab68

TeOMEeTPHH
[lepeuncrnenue rneMeHTOB
MHOXECTB C IIOMOIIIBI0 1 13-18.10 bu6mmorexa [JOK

OpraHM30BAaHHOTIO Nepedopa u
npasuia yMHOeHusd. Popmyna

https://m.edsoo.ru/0b43ff3b
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BKIIOYCHUA-UCKIIOYCHUA

DeMEeHTapHBIE COOBITHS.
BeposiTHOCTH CitydaliHBIX
coObITUi. OTBITHI €
PaBHOBO3MOKHBIMU
3JIEeMEHTaAPHBIMU COOBITUSMHU.
Cayuaiinelii BEIOOp

DNIeMEeHTapHBIC COOBITHS.
BeposiTHOCTH CiTy4aiiHBIX
coObITUI. ONBITHI C
PaBHOBO3MOXHBIMH
JJIEMEHTaPHBIMU COOBITHUSIMHU.
CriyualiHblii BEIOOD

DeMeHTapHbIe COOBITHSL.
BeposiTHOCTH CitydalHBIX
coObITHiA. OTIBITHI €
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSAMHU.
CriyualiHblii BEIOOD

20-25.10

5-8.11

10-15.11

bu6mmorekxa [JOK
https://m.edsoo.ru/e84cbfee

bu6mmoreka [JOK
https://m.edsoo.ru/bbdd6ee3

bu6nuoreka [JOK
https://m.edsoo.ru/cbh64d71d

11

[IpakTuueckas pabora 1o Teme
"BeposITHOCTb CITy4yalfHOTO
coObITHA"

17-22.11

bu6mmoreka [JOK
https://m.edsoo.ru/e6d5ffdb

12

13

N3mepenue paccenBanus
YHCIIOBOTO MaccuBa. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE
YUCJIOBOTO Habopa

I/ISMCpeHI/Ie pacCCUBaHUA
YHUCJIOBOIro MmaCCHBa. I[chepcnﬁ u
CTaHAAPTHOC OTKJIOHCHUE

24-290.11

1-6.12

bu6mmoreka [JOK
https://m.edsoo.ru/5fe83dh9

bu6mmoreka [JOK
https://m.edsoo.ru/20bed210




YHUCJIOBOTO Habopa

CBolicTBa IMCIIEPCUU U

Bbu6mmnorexa [JOK

14 8-13.12
CTaHJIApPTHOT'O OTKJIOHEHUS https://m.edsoo.ru/6384947
JluarpaMMbl pacCEMBaHUS IBYX
15 HaGJII?HaeMBIX BEJINYUH. 15-20.12 Bbu6munorexa [JOK
JIuneliHas CBsI3b HAa qUarpaMMe https://m.edsoo.ru/40a5b481
paccenBaHMs
[IpakTudeckas paborta 1o Teme bubnuoreka [IOK
16 22-27.12
"PacceuBanue 1aHHBIX" https://m.edso0.ru/0ebc071c
17 'I'<0HTpOJ'ILHaH pabota no Telee 99-30.12
OrnucarenpHas CTaTUCTHKA
Hepeso. [epeBo cityqaitHOro
skcniepuMenTa. CBoiicTBa BuG 110K
nonmoTeka
18 JIEPEBbEB: €IMHCTBEHHOCTh IYTH, 12-17.01 httos://m.edsoo.ru/b7d69b57
CBSI3b MEXJy YMCJIOM BEPILUH U
gucioMm pédep
bu6mmoreka [JOK
19 [TonsaTtue o muockux rpadax 19-24.01 httos://m.edsoo.ru/b7a0a580
20 Pemienne 3aga4 ¢ MOMOIIBIO 26-31.01 bubmuorexa [JOK
JIEPEBbEB https://m.edso0.ru/6752ec45
Jlornueckue corosel «M» n
21 «JIN». CBsi3b MexIy 9-7.02 bubnnorexa [IOK
JIOTUYECKAMU COK03aMHU U ' https://m.edsoo.ru/b71ae5bb
onepalusIiMu HaJ MHOKECTBAMU
99 Hcnonp3oBaHue TOTHYECKUX 9-14.02 bu6mmoreka [{OK
COI030B B airedpe ' https://m.edso00.ru/9745d244
93 CriyuaiiHble COOBITHS KaK 16-21.02 bubmumorexa [IOK

MHOXECTBa 3JIEMCHTAPHBIX

https://m.edso0.ru/9628d964




COOBITHI

24 [IpoTrBOMOIOXKHBIE COOBITHS. 94-98.02 bubmmorexa [JOK
Omneparuu HaJ COOBITHIMU ' https://m.edsoo.ru/1c47ea52
. bubnuorexa [JOK
25 ®opmysa CI0KEeHNs BEPOSITHOCTEN 2-7.03 https://m.edsoo.ru/3afbab 7
[IpaBuiio yMHOXEHUSA
BEPOSITHOCTEHN. Y CJIOBHASI BuG 110K
nOIMOTeKA
26 BepOSI{HOCTL. [IpencraBiaeHue 10-14.03 httos://m.edsoo.ru/e6e3e359
CIIy4aifHOTO SKCIIEPUMEHTA B BUJIE
JepeBa
[IpaBuiio yMHOXeEHUSA
BEPOSATHOCTEH. Y CIIOBHAsA BuG 1OK
noInoTeKa
27 BepOHTHOCTL. IIpencraBnenue 16-21.03 httns://m.edsoo.ru/cece2b98
CIIy4aifHOTO SKCIIEPUMEHTA B BUJIE
Jepesa
[IpaBuino yMHOXKEHUS
BEPOATHOCTEH. Y CIIOBHAS Eub 1OK
noInoTeKa
28 BCpOﬂTHOCTB. [IpencraBienue 23-27.03 httos://m.edsoo.ru/Obael7cf
CIIy4aifHOTO DKCIIEPUMEHTA B BUJE
JepeBa
bu6mmorexa [JOK
29 H 6-11.04
C3ABHCHMBIC COOBITHS https://m.edsoo.ru/bbe37a33
Bbu6muorexa [JOK
H 13-18.04
30 C3ABHCHMBIC COOBITHS 3-18.0 https://m.edsoo.ru/ab0ff7a7
[ToBTOpenue u o6odIIEHHE.
31 PaccenBanue JaHHBIX B YHUCIOBBIX 20-25.04 bubmmorexa [JOK
a ' https://m.edsoo.ru/33e57¢97
MacCHBax
32 [ToBTOpenue u o6o0IIEHHE. 27-30.04 bubnuorexa [IOK




Omneparuu HaJ MHOXKECTBAMH H
coObITUsAMH. JlepeBbs U TUIOCKHE
rpags

[ToBTOpEeHUE M 06OOIIECHNE.
BeposiTHOCTE ciiydaitHOTO

33
coObITs. CroxkeHue u
YMHOKECHHUE BEPOATHOCTEN
34 [ToBTOpeHue u 06obIIEeHNE.

JepeBbst u miockue rpadbl

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/428ef3f7

4-8.05

12-16.05

bu6mmoreka [JOK
https://m.edsoo.ru/f80b693b

bu6mmorekxa [JOK
https://m.edsoo.ru/2adbb13b




9 KUIIACC

KoauuecTBo 4yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoasubsie IIpakTnueckue Aara undpokie
Beero padoThI padoThbI HsyHeHuH o0pa3oBaTte/ibHbIE
pecypcsbl
1 IToBTopenue. [IpencraBnenue 1 1-6.09 bubnuorexa [JOK
JaHHbIX. OnucaTenbHas CTaTUCTUKA https://m.edso0.ru/198d5b21
5 [ToBTOopenue. Onepanuu HaJ 1 8-13.09 bubnmoreka [JOK
coObITusiMu. HezaBucuMocTh coObITHI https://m.edsoo.ru/d1523b76
3 IToBTOpenue. [IepeBbs U III0CKUE 1 15-20.09 bu6muoreka [JOK
rpadbl https://m.eds00.ru/189a4871
4 KomOuHaTopHOE MpaBUI0 YMHOXKEHUS 1 22-27.09 ngg;ﬁfg;grou/}; 0633122
5 [TepecTanoBku U (pakTopuan 1 29.09-4.10 ngs?gr%?:;szgrou/l: 8034073
5 Yuciio coueTaHuii U TPEYroJIbHUK 1 6-11.10 bubnmnorexa [JOK
[Tackains https://m.eds00.ru/5362261e
. . bu6mmoreka [{JOK
7 CBoiicTBa 4nces COUeTaHUM 1 13-18.10 https://m.e dsotl)l.ru 157229661
bubnmoreka [JOK
8 butom Hetorona 1 20-25.10 https://m.edsoil.ru/d6059ce3
9 Pemenwe 3aga4 ¢ UCIOIB30BaHUEM 1 5811 bubmunorexa LIOK
KOMOMHATOPUKHU https://m.edso00.ru/19ca3997
['eomeTpuyeckas BEpOATHOCTD.
10 Crny4aiiHbiii BBIOOp TOUKHU U3 (PUTYPBI 1 10-15.11 bu6mmoreka [{JOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 1yT'H https://m.edsoo.ru/8f13dfbb
OKPYKHOCTH
11 I'eomeTpuyeckast BEpOSTHOCTb. 1 17-22.11 bu6muoreka [JOK




12

13

14

15

16

17

18

19

20

Crny4aitHbIii BBIOOp TOYKHU U3 (DUTYPHI
HAa TIOCKOCTHU, U3 OTPE3Ka, U3 JIyTU
OKPYKHOCTHU

['eomeTprueckas BEpOSITHOCTb.
Cry4aiinblii BEIOOp TOUKH U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTpEe3Ka, U3 JyTH
OKPY>KHOCTH

Ucnsbiranus. Ycenex u neynada. Cepust
UCIIBITAHUH /10 TIEPBOTO ycIexa

Wcnpitanus. Yenex u Heyaaya. Cepus
UCTIBITAaHUH /10 IEPBOTO ycrexa

Cepus ucnbitanuiit bepnymm.
BepositTHoCTH cOOBITHI B cepuu
ucnblTanuil beprynm

Cepus ucnbitanuii bepnymm.
BepositHOCTH cOOBITHI B cepun
ucnblTanuil beprynm

Cepus ucnbiTanuii bepHysm.
BepositHOCTH cOOBITHI B cepuu
ucnblTanuil beprynm

Cry4aitHbIi BBIOOp U3 KOHEYHOTO
MHO>KECTBa

CnyyaiiHas BeIMYMHA U
pacrpeieIeHHe BEpOSITHOCTE.
[Ipumepsl criydailHbIX BETUYUH
Baxknble pacnpeieneHus — 4ucio
MOTNBITOK B CEPUU HUCTIBITAHUH 0
MIEPBOIO ycIlexa 1 YUCIIO YCIIEX0B B

24-29.11

1-6.12

8-13.12

15-20.12

22-27.12

29-30.12

12-17.01

19-24.01

26-31.01

https://m.edsoo.ru/6e36b2d4

bu6mmoreka [JOK
https://m.edso0.ru/b16309e9

but6mmoreka [{JOK
https://m.edsoo.ru/cad0fb45

bubmuoreka [JOK
https://m.edsoo.ru/afe6e65b

bubmmnorexa LIOK
https://m.edsoo.ru/929a3d4f

bub6mmnorexa LIOK
https://m.edsoo.ru/b238795d

but6mmoreka [JOK
https://m.edsoo.ru/1af59c86

bubmuoreka [JOK
https://m.edsoo.ru/13f4ae51

bu6moreka [IOK
https://m.edsoo.ru/bd8df544

bubmuoreka [JOK
https://m.edsoo.ru/52e85953




cepuu ucnblTaHui bepHynmu
(reomeTpuueckoe U OMHOMHUAILHOE
pacrnpeieneHus )

Baxxusie pacnpeneneHus — 4ucio

MOIIBITOK B CCpHUU HUCIIBITAHHUH J10
MEPpBOro ycCriexa u 4ucjio yCIricxoB B

bu6mmoreka [JOK

21 2-7.02
cepuu ucnblTaHui bepHyinu https://m.edsoo.ru/5ee632b1
(reomeTpuveckoe U OMHOMHUAIBHOE
pacmpeseneHus)
Maremarnueckoe 0KuaHue
CIIy4aliHOU BeIUYUHbI. PUZHYECKUI
22 CMBICJI MATEMAaTHUYECKOTO OKUJIaHUS 9-14.02 Bubmmorexa [IOK
A ' ' https://m.edsoo.ru/d7eb6fbe
[Ipumeps! HCTIOIB30BAHUS
MaTEeMaTUYECKOr0 OXKHUIaHUS
MareMaTruueckoe 0KHJIaHKe
CIy4alHOM BeIUYUHbI. PUZHUECKHUI
23 CMBICJI MATEMATHYECKOTO OXKAIAHUS 16-21.02 bubmorexa TTOK
' ' https://m.edsoo.ru/c5da9b20
[Tpumepsl UCTIOJIB30BAHUS
MaTeMaTUYECKOTO OXKHUIAHUS
Jucnepcus u ctaHapTHOE bu6muoreka [JOK
24 N 24-28.02
OTKJIOHEHHE CIIyYalHOW BETUYUHBI https://m.edsoo.ru/5h33bel2
o5 CBoiicTBa MaTeMaTHYECKOTO 2-7.03 bubmuorexa [JOK
0KUJAHUS U TUCIIEPCUU ' https://m.edsoo.ru/e4d63928
MaremaTtuueckoe OKHIaHue U
26 UCTIIEPCUS U3YUEHHBIX 10-14.03 bubmmorexa IIOK
p qu ' https://m.edsoo.ru/4bab33fe
pacrnpeneneHui
MaremaTrnyeckoe OKHIaHUE U bub6mmoteka IIOK
27 8 16-21.03 Gmaorera LO

JUCIICPCUA U3YUCHHBIX

https://m.edsoo.ru/aa801a29




28

29

30

31

32

33

34

pacrpeaeneHui

HepasenctBo YeOrbImeBa. 3akoH
OOJBIINX YUCE

MareMaTHuueckyue OCHOBAHUS
U3MEPEHHUsSI BEPOATHOCTEN

Posb ¥ 3HaYeHue 3aK0HA OONIBIINX
YKCeN B HAYKE, B MPUPOJIC U
00IIIeCTBE, B TOM YHCIIE B
COIMOJIOTHYECKUX 00CIIENOBAHUAX U B
U3MEPEHUIX

[ToBTOpEeHME B 0000IIEHHE.
BeposTHOCTH c1y4aifHBIX COOBITHIA.
DneMeHTbl KOMOMHATOPUKH

[ToBTOpenue u 06061eHNEe. 3aKOH
OOJIBIINX YUCE

HToroBast KOHTpOJIbHAsA paboTa

[ToBTOopenue u 0600meHue. Cepust
ucneltanuii bepuymu. Cinyvaiinbie
BEJIMYMHBI U paclpeeICHusI.
YuciioBble XapaKTEpUCTUKHU
CIy4yalHBIX BEJIMYUH. 3aKOH OOJIBIINX
yucen

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34

23-27.03

6-11.04

13-18.04

20-25.04

27-30.04

4-8.05

12-16.05

bubmuorexa [{OK
https://m.edsoo.ru/f100f810

bu6mmoreka [JOK
https://m.edsoo.ru/fe9dafcl

bubmuorexka [JOK
https://m.edsoo.ru/2f06e790

bu6mmoreka [JOK
https://m.edso0.ru/0f2eb508

bubmuoreka [JOK
https://m.edsoo.ru/fal33c37

but6mmoreka [IOK
https://m.edsoo.ru/fd783b62

bu6mmoreka [JOK
https://m.edso0.ru/58745b25




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

5

5.1

5.2

5.3

5.4

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

5

5.1

5.2

5.3

5.4

5.5

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
00pa30BaTeJIbHON NPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

BeposiTHOCTB 1 cTaTHCTHKA

Uurate uHpOpMalMIO, NPEACTABICHHYI0 B TaOiuIax, Ha auarpammax,
NPECTaBJISATh JaHHBIC B BUJIE TaOJHIl, CTPOUTH JHArpaMMbl (CTOJIOMKOBBIE
(cTonmbuarteie) M KPYrOBBIC) 110 MACCUBAM 3HAYCHHI

OnucelBaTh Y UHTEPIPETHPOBATH  peajbHbIC  YHCIOBBIE  JaHHBIE,
Mpe/icTaBJIeHHbIE B Ta0IMIAX, HA JUarpammax, rpadukax

Hcnonb30Bath Ui OMHUCAHUS JAHHBIX CTATUCTUYCCKHE XapaKTEPUCTHKU:
cpenHee apudmMeTrhyeckoe, MeauaHa, HAUOOIbIIEe ¥ HAMMEHBIICE
3HAYEHUS, pa3Max

Nmets mpencraBieHue O ClydyalHOM W3MEHYMBOCTH Ha TMpUMEpPax IIEeH,
(bu3MYeCKUX  BEIUYHH, AHTPONIOMETPUUECKUX  JTaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTHU

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30oBaTeJIbHOW NPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

BepOHTHOCTL N CTaTUCTHKA

W3Bnekatb u npeoOpa3oBbIBaTh WH(GOPMALMIO, MPEICTaBICHHYIO B BHJE
TabmuL, AuarpamMm, rpaduKoB, MPEACTABIATH JaHHbIE B BHJAE TaONHIL,
TarpaMm, rpauKkoB

OnuceIBaTh JTaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNe: CpeIHUx
3HaYeHU U Mep pacceuBaHus (pa3max, AHUCIEPCUS U CTaHAapTHOE
OTKJIOHCHHE)

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHUCIIC
10 pe3yJibTaTaM U3MEPCHHIA U HAOI0IeHUI

Haxoauth BepoOsSTHOCTH CIydyalHBIX COOBITHIH B OMBITaX, 3Has BEPOSITHOCTH
JJIEMEHTApHBIX COOBITUH, B TOM YHCIE B OMbBITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

Hcnonb3oBatk rpaduyueckue MOJEIH: JEPEBO CIYyYaHOTO JKCIICPUMEHTA,
JyarpaMMbl Dilliepa, YucIoBas npsmas




OHepI/IpOBaTL INOHATHUAMU. MHOXCCTBO, IIOAMHOXCCTBO, BBIIIOJIHATH

5.6 Olepaluy HajJ MHOXECTBaMHU: OOBEIMHEHHUE, IepeceueHHe, IOMOIHEHHE;
MEPEUYUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduyeckoe MpeaCcTaBICHUE MHOXKECTB U CBA3EH Mexay
5.7 HUMU Ul ONMCAHMS IPOLECCOB M SIBICHUH, B TOM 4YHCIE IPHU PEIICHUU
3a/1a4 U3 Ipyrux yueOHBIX MPEIMETOB U KypCOB
9 KIIACC
Kon v
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsIeMoOro .
00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yjabrara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb W mpeoOpa3oBbIBaTh HMH(YOpPMAIMIO, MPEJICTABICHHYIO B
5.1 pa3NMYHBIX HMCTOYHUKAX B BuAe TaOnMi, JuarpamMM, TIpaduKoB,
MIPE/ICTaBIATh IaHHBIE B BHJIE TaOIUII, TUarpamm, rpaguxoB
59 Pemarp 3agaun opraHM3oBaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKe C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUII U METOJOB
53 Hcnonp30BaTh onucareiabHble XapaKTEPUCTUKHU IS MACCHBOB YHMCIJIOBBIX
' JTAaHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUSI U MEPbl PACCEUBAHUS
5.4 HaxoauTh 4acToThl 3HaY€HUI U 4acTOThI COOBITHS, B TOM YHUCIIE MOJIB3YSCh
' pe3ynbTaTaMu NpOoBEAEHHBIX U3MEPEHUI 1 HaOII0IeHUN
HaxonuTh BEepOsITHOCTH CiydyallHBIX COOBITUI B M3YYEHHBIX OMbBITaX, B TOM
5.5 YHCclie B OMNBITaX C PaBHOBO3MOXKHBIMH JJIEMEHTApHBIMH COOBITHSIMH, B
CEpUSX UCMBITAHUHI J0 MEPBOT0 yCIexa, B CepUsIX UCIbITaHUN bepHyu
56 HNmete mnpencraBiieHWE O CIy4YalHOW BEJIMYMHE W O PACHPEICIICHUH
' BEPOATHOCTEM
Nmetrs mpencraBneHue o 3akoHE OONBIIMX YHCET KaK O TMPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIy4alHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX

YrceN B IPUPOJIE U OOIIECTBE



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
5

5.1

5.2

5.3

5.4

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
BepostHOCTE M cTaTuCTHKA

[IpencraBnenne JaHHBIX B BHJIE TaONUIl, AWarpamMM, TrpadUKoB. 3aroJHEHHUE
TaONMUI, YTEHHE W TOCTPOCHUE AuarpaMm (CTOJIOWMKOBBIX (CTONOYATHIX) U
KpyroBbix). UteHne rpadMkoB peaibHBIX MpoieccoB. M3BiedeHne nHpopmaimm
W3 IUarpamm ¥ Ta0Jull, UCTIOIb30BaHUE M UHTEPIPETAIIHS TAHHBIX

OnucarenpHass CTAaTUCTHKA: CcpeaHee apuMeTHdYecKoe, MeauaHa, pa3Max,
HauOoJiblllee W HAaWMEHbIIIEEe 3HAYCHHUS Ha0Opa YMCIOBBIX MaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYMBOCTH

CrnyualiHplli 3KCHEpUMEHT (OMBIT) W cllydailHoe coObiTHe. BeposTHOCTE U
yacTtoTa. Poib ManoBeposSTHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE
1 B o0mecTBe. MoHeTa U UrpajbHas KOCTh B TEOPUH BEPOSATHOCTEH

I'pad, Bepmuna, pedpo. Crenenp BepmmHbL. Yncno pédep u cymMMapHasi CTENCHb
BepiuH. [Ipencrasnenue o cBsazHoctu rpada. Llenu u nukisl. Ilytu B rpadax.
O6xonx rpada (dinmepoB myth). llpencraBienne o0 OpHUEHTHPOBAHHOM Tpade.
Pemenue 3anay ¢ momorisio rpadoB

8 KVIACC

Kon
5

IIpoBepsieMblii 3JIEeMEHT COAECPAKAHUS

BeposTHOCTB 1 cTaTUCTHKA

5.1

5.2

5.3

5.4

5.5

5.6

5.7

[IpencraBnenue JaHHBIX B BUJIE TaOJIUL, JUarpaMm, rpadukoB

MHO)KGCTBO, JJICMCHT MHOXXCCTBA, INOAMHOXKECTBO. OHepaHI/II/I Hanjg
MHOXECTBaMU: O6’be,I[I/IHeHI/Ie, NEPECCUCHUC, NOIMOJIHEHUEC

CBoiicTBa omepaiuii HaJl MHOXXECTBaMH: INEPEMECTUTENILHOE, COYeTaTelIbHOE,
pacrpenenuTeabHOE, BKIFOUCHUS

Hcnonbp3oBaHue Fpa(i)I/I‘{eCKOl"O IMPEACTABJICHUA MHOXKCCTB IJId OIHCaHHA
PCATBHBIX IMTPOLCCCOB U ﬂBHeHHfI, Ipu pCIICHUUA 3a/1a4.

I/IBMepeHI/Ie pacCCuBaHusA JaHHbIX. III/ICHCPCI/IH H CTAaHAAPTHOC OTKIOHCHUC
YUCJIOBBIX HaGOpOB. I[I/Ial“paMMa paccCruBaHnA

DnemeHTapHble cOOBITHS ciydaiiHoro omnelita. CioyyaiiHsle coObITHs. BeposiTHOCTH
coObiTui. OmNBITBI €  PAaBHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMH  COOBITHUSMHU.
Cny4daitaplii BeIOOp. CBsI3b  MEXIYy MAaJOBEPOATHBIMU M TPAKTHYECCKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAyKe

JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSYEH
BEPILIMHBI, CBSI3b MEX/y YMCIOM BEPIIUH U yucioM pédep. [IpaBuno ymHOXeHus.



Pemenue 3amad ¢ momorpto rpados

[IpoTuBomnonoxusie coObrTHs. Jnarpamma Diinepa. OO0beIMHEHNE U TIEPECCUCHUE

>8 coObITuii. HecoBMmecTHbIE coObITHS. DOpMyIIa CI0KEHHS BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuiio ymHosxenus. HezaBucumblie coObITHs
5.10 [IpencraBnenue 3kcnepuMeHTa B BUAE JepeBa. PelieHue 3aa1ad Ha HAXO0XKJICHHE
' BEPOATHOCTEH C MOMOIIBIO JIEpeBa CIIy4alHOr0 SKCIIEPUMEHTA, JuarpamMm Dujepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
51 [IpencraBnenue NaHHBIX B BHUAE TaOdMI, AuUarpaMM, rpadukoB, HUHTEpHpETaLus
TaHHBIX. UT€HUE U IOCTPOCHUE Ta0IUII, TUarpaMM, rpa(uKoB Mo peasbHBIM JTaHHBIM
5.2 IlepecTanoBku U pakTopUan
5.3 CoueraHus ¥ YUCIIO COYCTAHUM
5.4 Tpeyronbuuk [lackans. Pemenue 3a1a4 ¢ UCIonb30BaHUEM KOMOWHATOPUKH
55 I'eomerpuueckast BepossTHOCTh. CiydaliHbIN BBIOOP TOUKH U3 (PUTYPHIHA TIIIOCKOCTH,
' U3 OTpe3Ka U U3 IyTU OKPYKHOCTH
5.6 Wcneiranue. Ycenex u Heyaauya. Cepus UCIBITAHUHN 10 IEPBOTO ycrexa
57 Cepust ucnbiTanuii  bepHymnu. BeposTHOCTH COOBITUH B CEpUU  UCIBITAHUN
' Bepuysuiu
5.8 CrnyuailiHasi BeJIMUMHA U paclpeielieHue BEpOsSTHOCTEN
59 Maremarnueckoe okugaHue u gucnepcus. [Ipumepsl MaTeMaTHUECKOTO 0KHMIAHUS
' KaK TEOPETUYECKOT0 CPEAHETO 3HAUCHUS BEITMUNHBI
5.10 MatemaTnueckoe OXKUAaHUE U TUCHEPCUs CIy4yallHOW BETMYMHBICYUCIIO YCIIEXOB B
' CEpUU UCTIBITAaHUHN BepHyn»
511 [TonsiTue o 3akoHe OombIIMX yucen. M3mepeHne BEpOATHOCTEH ¢ TTOMOIIBI0 YacTOT.

Poib 1 3HaYeHNE 3aKOHA OOJIBIINX YHCEN B IPUPOIE U OOIIECTBE



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATaM OCBOEHMUSI
OCHOBHOW 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI0 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEPALUU
Ha/l MHOYKECTBAMHU; YMEHHUE ONepUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, IIUKJI, IPUMEHATh UX MPHU PEIICHUU 337a4; YMEHHUE HCIIOIb30BaTh
rpaduuecKkoe MpEICTaBICHHE MHOXECTB JUIS ONHCAHUS  PEabHBIX
MIPOLIECCOB U SIBJICHUH, NIPU PELICHUU 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh IOHATHUAMH: OIPEACICHHE, AaKCUOMa, TeopeMa,
JI0OKa3aTelbCTBO;  YMEHME  Paclo3HaBaTb  WCTUHHBIE W JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTH IPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUILIAHUS BBICKA3bIBAHUN

YMeHue onepupoBarh IMOHATHAMH: HATypajJbHOE YHCIO, IPOCTOE H
COCTaBHOE YHCJIO, IEIUMOCTb HATYPAJIbHBIX YUCEN, IIPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO, MOAYJb YHUCIA, OOBIKHOBEHHAs JpoOb M JecsATHYHAs ApoOb,
CTaHJApPTHBIM BUJ YHCIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apumeTnyecKuil KBaJApaTHBIH KOpPEHb; YMEHHE BBINOIHATH ACUCTBUS C
YHMCJIaMH, CPaBHUBATh M YNOPSIAOYMBATH YHMCIIA, NPEACTABIATh YUCIIA Ha
KOOPJIMHATHON MpPSMOM, OKPYIVIATh YHUCIA, YMEHHUE MACNaTh MPUKUAKY U
OLICHKY PEe3yJIbTaTa BBIYMCICHUI

VYmMmenne OonepupoBaTb IMOHATUAMU: CTCICHL C MCJIBIM IIOKa3aTCJICM,
apupMeTHIECKUIA KBaJIpaTHBIA KOPEHb, MHOTOWIEH, ajareOpanyeckas 1po0b,
TOXXJIECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTETNEeHH OOJbIe
€IMHUIIBI; YMEHHE BBIMOJIHATh Pacu€Thl MO (GOpMyNaM, MPeoOpa3OBaHHS
LENbIX, JIPOOHO-pAllMOHANBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSAMH,
pa3ioXKeHHe MHOTOYWICHA HAa MHOXKUTENU, B TOM YHUCIE C UCIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBAJIPATOB U KBApaTa CyMMBI M PA3HOCTH

YMeHue omnepupoBaTh MOHATUSIMHU: YHUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM IEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOU;
yMEHUE pelaTh JIMHEHHble U  KBaJpaTHbIE YypaBHEHUs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHUHBIX
ypaBHEHUH, TMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IIPU
peueHun 3a1ad U3 JIpYrux NpeIMETOB M IMPAKTHYECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPAUHATHYIO NMPSAMYIO U KOOPAUHATHYIO IUIOCKOCThH ISt
M300paKeHUS PEIICHUN YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAME: (QYHKIMA, rpaduk (yHKOUH, HYITA
(GYHKIIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKH BO3pACTaHUS,



yObIBaHUs, HauOojblllee M HAaUMEHbIEE 3HAUYEHUS (QYHKLUUHU; yMEHHUE
ONEpPUPOBATh TMOHATUAMHU: TpsiMas MPONOPIMOHAIBLHOCTh, JIMHEHHAS
GyHKUMSA, KBaJpaTUuHass (QYHKUUS, OOpaTHas MPOHNOPLHOHAIBLHOCTb,
napaboua, runep0oia; yMeHHe CTPOUTh TpaduKu (YHKIUH, UCIIOIb30BaTh
rpaduky A7 ONpENeNIeHUs CBOWCTB MPOLIECCOB M 3aBUCUMOCTEH, s
pemieHust 3a7a4 M3 JPYruxX Y4YeOHBIX TPEJAMETOB M PEANbHOW >KU3HHU;
YMEHHUE BBIpaXKaTh (hOpMyJIaMH 3aBHCUMOCTH MEXITY BETMIMHAMHI

VYMmenne ONCpHUPOBATH MOHATHUAMU: MOCICAOBATCIIBHOCTD, aqu)MeTHHGCKaSI
U TEeOMEeTpUYeCKas MPOrpecCMd; yMEHHE WCIOJIb30BaTh CBOMCTBA
MIOCTIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI U OOIIETO YJICHA MPH PEIICHUN
3aJla4, B TOM YHUCJIEe 3a7a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U peaTbHON
KU3HU

YMeHue pemaTh 33a4l pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, TOJIU U
4yacTH, JIBUKEHUE, padoTy, LIeHy TOBApPOB U CTOMMOCTb IOKYIIOK M YCIYT,
HaJOTH, 3aJayd ©3 O0O0JIaCTH YNpaBJICHUS JHMYHBIMM W CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHMIO 3alayd, MCCIENOBATh IIOJYyYEHHOEC pELICHUE U
OLIEHUBATh MPABIONOI00HOCTh MOTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATHUSAMU: (DUTypa, TOUKA, OTPE3OK, MpsMasi, JTyd,
JIOMaHas, Yroj, MHOTOYIOJbHUK, TPEYTrOJIbHUK, PaBHOOCAPECHHBIA U
PaBHOCTOPOHHHI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
OuccekTpuca " BBICOTA TPEyroJibHUKA, YeTHIPEXYTOJILHUK,
napajiesiorpaMm, poMO, MPSIMOYTOJIBHKK, KBAJIPAT, TPAIELHUS; OKPYKHOCTb,
KpyT, KacareiabHasi; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (UTYpaMH; YMEHUE
pemaTth 3a/ladd, B TOM YHWCJIE€ M3 MOBCEAHEBHOW JXU3HU, HA HAXOXICHUE
T€OMETPUUECKUX BEIMYUH C MPUMEHEHUEM H3yUYEHHBIX CBOWCTB (Quryp u
(haxToB
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YMeHue OmnepupoBaTh IMOHATHUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MAapaUIEIbHOCTh M NMEPNEHAUKYISAPHOCTh NPSMBIX, YIOJl
MEXY MPSIMBIMH, TIEPIIEHANKYISAP, HAKIOHHAS, TIPOCKIHA, o1o0ue Guryp,
MO/I00HbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTEIBHO TOYKH U TMPSMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojaodue ¢uryp,
NapaJUICIbHOCTD U NEPIICHIUKYIAPHOCTD IPSIMBIX B OKPY’KAIOIEM MHUPE

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSIHME, Yrosl (BEIMYMHA
yrila, CHHYC ¥ KOCHUHYC yTja TPEyrojabHUKA), MIONIa/lb; YMEHHUE OLICHUBAThH
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSATh
(hopMyIbl IEpUMeETpa U TUIOHIA I MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
wiomaau Kpyra, oobeMa MpsMOYTOJbHOIO MapajlieNienuie/a; yMEeHue
IPUMEHSATH MPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy lludaropa, TpUroHoMeTpu4yeckrue COOTHOIIEHUS
JUTSl BBIYUCIIEHUS JUIMH, PACCTOSIHUH, TUIOIIaAeH

YMmenue  uzobpaxarb  miuockue  GUIypsl HW  HUX ~ KOMOMHALMH,
INPOCTPAHCTBEHHbIE (QUIYpBl OT PYKH, C TOMOIIBIO YEPTENKHBIX
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HHCTPYMCHTOB U JJICKTPOHHLIX CPCACTB 110 TCKCTOBOMY HWJIM CUMBOJIBHOMY
OIIMCaHHIO

YMeHue ornepupoBaTh MOHATHSIMHU: MPSIMOYTOJIbHAasi CUCTEMa KOOPJMUHAT;
KOOpJIUHATHI TOYKH, BEKTOp, CyMMa BEKTOpOB, MPOU3BEACHHUE BEKTOpa Ha
YUCJIO, CKaJISIPHOE TMPOM3BEICHHUE BEKTOPOB; YMEHHUE HCIIOJIb30BAThH
BEKTOPHI U KOOPJIUHATHI Ui MPEACTABICHUS JAaHHBIX M PELICHUS 3a]ad, B
TOM YUCJIC U3 JPYTUX YYEOHBIX MPEIMETOB U PEAbHOMN KU3HH

YMeHue onepupoBaTh NOHATHAMM: CTOJIOUKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIUIBL, CpellHee apudmeTryeckoe, Meuana, HanooJbIllee 1 HauMEHbIlIee
3HAa4eHUs,  pa3Max  4YMCIOBOrO  Habopa;  yMEHHE  M3BIIEKATh,
UHTEPIPETHPOBATh U MPeoOPa3OBbIBATH MHPOPMALIUIO, IPEACTABICHHYIO B
TaOJHMIaX ¥ Ha AMarpaMMmax, OTPAXKAIOIIyI0 CBOWCTBA M XapaKTEPUCTUKU
pEaIbHBIX NPOLECCOB U SBJIECHUN; yYMEHHME pACIIO3HABAaTh W3MEHYMBBIC
BEJIMUMHBI B OKPY’KAIOILEM MUPE

YMeHue onepupoBaTh IMOHATHUAMHU: CIy4YalHbIM ONBIT  (CiydaiHBIN
JKCIIEPUMEHT),  JJIEMEHTapHOE  COOBbITHE  (PJIEMEHTApHBIM  HMCXOJ)
CJIy4alfHOTO OIIBITa, CIly4yailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJUTb  BEPOSATHOCTH  CIAy4yallHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIIaTh 3aJauu
METOJIOM OpraHM30BaHHOrO Tmiepebopa M C HCIOJIB30BAHMEM IIpaBUiIa
YMHOXEHHS; YMEHHE OIEHUBATh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUM, NTOHUMATh pPOJIb MPAKTHUYECKU TOCTOBEPHBIX W MAaJOBEPOSTHBIX
COOBITUH B OKpY)KaIOIIEM MHUPE U B JKHU3HHM, 3HAKOMCTBO C MOHITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBIICHUSAX

16

YMeHne BoIOMpATh MOIXOSANIUN W3yUYEHHBIH METOM IS PeUIeHHUs 3aauH,
MPUBOJIUTh MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
KU3HM, pPACIO3HABaTh INPOSBICHHE 3aKOHOB MAaTE€MAaTUKU B HCKYCCTBE,
OMMCHIBaTh OTIEJbHBIE BBIJAIOIINECS PE3YNbTAaThl, IMOJYYEHHBIE B XOJI€
pa3BUTHUS MAaTEMATUKH KaK HAayKH, MMPUBOIAUTH MPUMEPbl MAaTEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON 1 BCEMUPHOU HCTOPUH



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
11 Hatypanbabie u nensie yncina. [[pu3Haku 1eIMMOCTH HENbIX YHCeTT
12 OOBIKHOBEHHBIC U JCCITHYHBIC APOOH, MPOIEHTHI, 0ECKOHEYHBIE ITEPHOTUICCKIEC
' apoodu
1.3 Panmonanesubie uncna. ApudmMeTndeckue onepanuu ¢ paluoOHAIbHBIMEI YUCIIAMU
14 JlefictButenpHble uYnciia. ApudMeTHYECKHE Olepalud ¢ JICHCTBUTEIbLHBIMU
' YUCTaMH
15 [TpubmmxEéHHbIC qunucneHm, MpaBWJIa OKPYIJICHHS, TPUKHIKA ¥ OICHKA
pe3yiibTaTa BEIYUCICHUN
2 Anrebpanueckue BbIPAKEHUS
2.1 BykBeHHbIe BbIpaKeHUS (BBIPAXKCHHUS C TIEPEMEHHBIMU )
29 Crenenb c menbiM mokazateneM. CTeneHb C palMOHANBHBIM IOKa3aTeeM.
' CBoiicTBa CTENEHU
2.3 MHorouieHsl
2.4 Anrebpanyeckas 1poOb
95 Apubdmernueckuii KOPEHb HATypaJIbHON CTETICHH. JeiictBus c
' apu(pMeTHYECKUMU KOPHSIMHU HATYpPaIbHON CTETICHU
3 VYpaBHEeHUS U HEPABEHCTBA
31 Llensle u napoOHO-palMioHaNbHBIE ypaBHEHUS. CHUCTEMBI U COBOKYIHOCTH
' YpaBHEHUH
3.9 Ilensle u apoOHO-panoHanIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB
3.3 Perrennie TeKCTOBBIX 3a1a4
4 UucnoBbie MOCIEA0BATETHHOCTH
4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3a1aHUsl TOCIIEI0BATEILHOCTEH
4.9 Apudmerndeckass © reoMerpuueckas mnporpeccud. Dopmyna  CIOXKHBIX
' HPOLEHTOB
5 OyHKIIUN
Oynkyst, crocoosl 3ananus Gynkuun. ['padpuk ¢pynkuun. O06aacTs onpeneneHus
U MHOXeCTBO 3HaueHMM  ¢yHkuuu. Hymu  ¢yskoun.  IIpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIUU. MaKCUMyMBbl U
MUHUMYMBI (QyHKIMKA. HawmOomnbliee u HauMeHbIllee 3HauyeHHWE (QYHKIUA Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha npsmMoil U TIIOCKOCTH
6.1 Koopaunarnas npsimast



6.2

HeKapTOBI)I KOOpJAWHATHI Ha IJIIOCKOCTH

7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl 1 UX CBOCTBa
7.2 TpeyrosnbHuK
7.3 MHOTOyroapHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepenne reoMeTpuuecKuxX BETHUNH
7.6 Bexrops! Ha TuIOCKOCTH
8 BeposITHOCTh U cTaTUCTHKA
8.1 OmnucarenpHast CTATUCTUKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr



