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INOACHUTEJIBHASA 3AIINCKA

YueOupiii Kypc «BeposTHOCTP U cTaTuCTHKa» YTAyONEHHOTO YPOBHS
ABJIIETCSI MPOJOJDKEHHEM U Pa3BUTUEM OJHOMMEHHOrO y4eOHOro Kypca
yIayOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEr0O 001ero oopa3oBanus. Y 4eOHbII Kypc
npeaHa3HaueH Uil GOpMHUPOBaHUS Y 00yHarOIIMXCsl CTATUCTUYECKOW KYJIbTYphI U
ITOHMMAHUS POJIM TEOPUU BEPOATHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
M3YUYCHHS CIy4alHBIX COOBITHI, BEIWYMH U mponeccoB. [Ipu m3ydyeHuu Kypca
oOoramjaroTcsi MpEACTaBICHUA OOyYalOMIMXCS O METoJax HCCIeAOBaHUSA
U3MEHUYMBOIO MHpa, pa3BUBAeTC MOHMMAHME 3HAYMMOCTH U  OOIIHOCTH
MaTE€MaTHYECKUX METOJOB IO3HAaHMA KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HampaBiI€HO Ha 3aKpelUIeHHEe 3HaHUM,
NOJTyYEHHBIX NPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 001ero o0pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIIy4allHbIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMHU Ha Ba)XKHBIX NPUMEpax, CHOKETHl KOTOPBIX MOYEPIIHYTHI U3 OKPYXKAIOLIEro
Mmupa. B pesynbrare y 00y4aromuxcs 10JKHO C(POPMHUPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHYECKUX MOJECIIAX, UCIIOIb3YEMBIX
JUIsL  ONMCAaHUSl  AHTPOIOMETPUYECKUX U  JAeMorpaUyecKkux  BEJIUYUH,
HOTPEIIHOCTE B PA3NMYHBIE pPOJa H3MEPEHUsX, UIMTEIBHOCTU O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MTPOLIECCOB
B oOmiecTBe. Y4eOHbIM Kypc siBIseTcss 0a30i JJisi OCBOCHMSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIEUHUATUCTAM HE TOJbKO MHKEHEPHBIX
CIIELMAJIBHOCTEN, HO TaKXe COLMAJIbHBIX M IICUXOJOTMYECKHUX, ITOCKOJIBKY
COBpEMEHHBIE OOLIECTBEHHbIE HAYKH B 3HAUUTEIHHONW MEpe MCIOJIB3YIOT anmapar
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YEOHOro Kypca 3aHUMAaeT
o0CyX/IeHHE 3aKOHAa OOJbIIMX YHCEN — (PYHAAMEHTAIBHOIO 3aKOHA HPHUPOABI,
UMEIOLIET0 MaTEMaTHYECKYI0 (PopMaIn3altIo.

B cooTBeTcTBUM C yKa3aHHBIMHM IEJIIMA B CTPYKType y4eOHOro Kypca
«BeposiTHOCTP M cTaTHCTUKa» Ha YINIyOJEHHOM YPOBHE BBIIEJICHBI OCHOBHBIC
coziepkaTenbHble TUHUU: «CiyyaliHble COOBITUSL U BEpOSTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID».

[ToMMMO OCHOBHBIX JIMHMM B y4e€OHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpaOoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE Jsi TOJHOLEHHOTO OCBOCHHUS
MaTepuana JaHHOTO y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYeCKUX YueOHBIX
KYpCOB.

Copepxxanue nuHUM «CrydailHble COOBITUSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW 71 (hOpMUPOBAHUS TIPEACTABICHUN O PaCIpEeICHUH BEPOSITHOCTEH
MEKly 3HAYCHUSMH CIIy4alHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAET U3y4YeHHE T€OMETPUYECKOr0 U OMHOMUATIBHOTO pacTpeeIeHU U



3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTaMH — MOKA3aTEIbHBIM U HOPMaJbHBIM
pacrpeieIeHUSIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMH BEJIWYUMHAMH U
pacupeneNeHusMH, aKUEHTUPYIOT BHUMAaHUE OOYy4YalIIUXCSd Ha ONUCAHUU H
U3YYCHUU CITyYalHBIX SIBJICHUU C TIOMOIIBIO HEMpPEephIBHBIX (QyHKIUNA. OCHOBHOE
BHUMAaHHUE YAENISAETCA MOKA3aTeIbHOMY U HOPMaJIbHOMY PaclpeacICHUsIM.

B ydeOHOM Kypce mpeaycMaTpHUBAaEeTCsi O3HAKOMUTEIBHOE H3Y4YEHHE CBSI3U
MEXIy CIy4YallHbIMM BEJIMYMHAMH W ONHCAHUE D3TOW CBA3M C IOMOIIBIO
kKod(hurmenTa KOppeasiud W €ro BBIOOPOYHOTO aHajgora. ITH DJIEMEHTHI
coJiep KaHus pa3BUBAIOT TEMY «/lnarpaMmbl pacceMBaHMsI», U3YUYEHHYIO HA YPOBHE
OCHOBHOIr'0 0011ero o0pa3oBaHHsi, © BO MHOIOM ONUPAIOTCS Ha CBEACHUS W3
KypCOB ajireopbl U F€OMETPHUH.

Emé oamH 2neMeHT  CcoaepKaHWs, KOTOPBIM  HpemlaraeTca  Ha
O3HAKOMUTEJIbHOM YPOBHE — TMOCJEAO0BATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIMX B €AUHULYY BpeMeHU. O3HaKOMJIEHHE C paclpeeieHuEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT pPAa3BUBAIOILIMN XapakTep U
SBJIIETCSL aKTyaJbHBIM JUIsl OyIylIUX aOUTYypUEHTOB, MOCTYHAIOIIMX Ha y4eOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAayKaMU, IICUXOJOTHEed U
yIpaBJICHUEM.

Ha wusyuenue yueOHOrOo Kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yriyOneHHOM ypoBHe oTBoautcs 68 yacoB: B 10 kmacce — 34 uvaca (1 ygac B
Henenro), B 11 ximacce — 34 gaca (1 yac B HeJemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3nbIi rpad, nyTH B rpade: nukibl u nenu. CreneHb (BaJICHTHOCTD)
BepiuHbl. ['padbr Ha mIockocTH. [lepeBss.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIyYalHbIE COOBITUSA. DIIEMEHTAPHbIE
coObITHST (MCXObI). BeposTHOCTH cirydaitHOro coObiTHsA. biam3ocTs 9acToThl U
BEpOSITHOCTH  coObITUH.  Ciy4ailHple  ONBITBHI € PaBHOBO3MOXKHBIMU
AJIIEMEHTaPHBIMU COOBITUSIMHU.

Onepanuu HaJ COOBITUSIMU: MEpeceUeHne, 00beIMHEHHE, POTUBOIOJIOKHBIE
coObITus. J{lmarpammel Ditnepa. @opmyiia CI0KEHHS BEPOSITHOCTEH.

VYcIil0BHasi BEpPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBo ciiydallHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTU. Popmyna bakieca. HezaBucrumeie
COOBITHS.

buHapHBIN cilydallHbIM ONBIT (MCIIBITAHKE), yCIeX U Heynada. He3aBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX MCIBITAHUN 110 MEPBOro ycnexa. IlepecranoBku
u ¢akropuan. Yucio coueranui. TpeyronpHuk Ilackams. dopmyna Ounoma
HprotoHa.

Cepuss He3aBUCHUMBIX HchblTaHUd bepnymiu. ChydaiiHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnags  BenmunHa. Pacnpenenenwe  BepostHocTed.  [Imarpamma
pactpenenenusa. Onepauu HaJ Cly4yaillHbIMU BeTMUMHAMK. bruHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacrpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMECTHOE pacHpenciieHHe [BYX CIy4YalHbIX BenuuyuH. HeszaBucumbie
CIIy4yallHble BEJIWYMHBL.MATEMaTU4YECKOE OXHUAAHUE CIIYYaWHOU BEJIMYHHBI
(pacupenenenus). Ilpumepsl NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUSA
(ctpaxoBaHue, JnoTepes). MaTemaTH4ecKOoe OXUAaHWE OWHAPHON CciydyaiHON
BEJIMYMHBL. MaTeMarudyeckoe OXHAAHUE CYMMBbI  CIy4alHbIX  BEJIMYHH.
MaremaTnyeckoe OKMJIAHUE r€OMETPUYECKOTO 151 OMHOMMAJIBHOTO
pacnpeneneHum.

Jucnepcuss W CTaHAapTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYWHBI
(pacnpenenenus). Jlucriepcus OMHApHOM CllydaliHON BeIMYMHBL. MaTeMaTuyeckoe
OKMJIAHUE TMPOU3BEACHUS M JUCHEPCUS CYMMBbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  [lucmepcuss M CcTaHZApTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pactpenenenusd. Jucnepcus M CTaHAAPTHOE OTKJIOHEHUE T'E€OMETPUYECKOIO
pacrpeneneHus.

11 KJIACC



HepaBenctBo Yeoniméra. Teopema UeOnimeéra. Teopema bepuymmm. 3akoH
OonpluX  4yucen.  BpIOOpouHBIH  MeTOa — HcchenoBaHuii.  Bwribopounbie
XapakTepucTUKU. OLeHNBaHUE BEPOATHOCTU COOBITUS 11O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € IIOMOIIBIO U3YYEHHBIX PACTIPEICICHUAMN.

HenpeppiBHble ciydaliHble BelWudHbL. lIpumeppl. DyHKIUSA IIIOTHOCTH
BEPOSITHOCTH paclpelelicHusl. PaBHOMEpHOE paclpeleseHue M €ro CBOMCTBA.
3ajaun, IPUBOASAIINE K ITOKA3aTEIBHOMY PACIPEIEICHUIO. 3a1aul, IPUBOIALINE K
HOPMAJIbHOMY  PAaCHpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacupeesieHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbLHOTO
pactpenenenns. OyHKIUSA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHHUS.

[TocnenoBaTenpHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH.  3ajnauw,
IIPUBOJAILKE K pacupenesenuto [lyaccona.

KoBapuanust nByx ciywyailHbIX BenuuuH. KoadduiueHnt nuHEHHOU
koppesmsiuud. CoBMeCTHblE  HaOMIOJEHUS JIBYX BEJIWYUH. BbIOOpOUHBIN
K03 uuueHT Koppensuuu. Paznuune Mexay JMHEHMHON CBS3bIO U MPUYHUHHO-
CJICZICTBEHHOU CB:A3b10. JIMHENHAs perpeccusi, METOI HAUMEHBIINX KBaJpaToOB.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTHh M CTATUCTUKA» (YTJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHcKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMH 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  oOIlecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIHMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
MpoIeTyp TPaKIAaHCKOrOo oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUIUSIMHY 1 Ha3HAYCHUEM;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTEMaTHUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYrUX HayKax, TEXHOJOTuAX, cdepax
HSKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOr0o Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH W JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMUUBOTO OYIAYIIETO;

4) 3cTeTHYECKOro BOCITUTAHHUSA

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTHYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3n4ecKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTUYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTro U 0€30MacHOro 00pas3a *K1U3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (Gu3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATEIbHOCTHIO;

6) Tpy10BOT0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYJy, OCO3HAaHHME IIEHHOCTH TPYAOIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATLHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC TIUIAHbI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caM00Opa30BaHWIO Ha TMPOTSHKECHUU BCEH JKM3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUCCKHX 3a/1ad MaTEMaTHYSCKON HaIlPaBICHHOCTH;

7) KOJIOrHYEeCKOro BOCIIMTAHHUSA:

cOPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIHMSHUS
COIMATBHO-D)KOHOMHYECKUX TPOIECCOB Ha COCTOSIHUE MPUPOJTHON M COIMAIBHON
Cpelibl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOJIeM, OpUEHTAITUS
Ha TIPUMCHCHHEC MAaTEMaTHYCCKUX 3HAHWH JUIS pelIeHUs 3agad B 00JIacTH
OKpYXKalomel Cpepl, IUIAHUPOBAHUE TTOCTYNKOB W OIEHKHM WX BO3MOXHBIX
MIOCJIC/ICTBHM ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAYKHW W OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYeCKOW HayKH Kak cdepbl UYeTOBEYCCKOW ACATEIBHOCTH, JTAIloB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHUS IIMBHINM3AIIUU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKOM KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIEC YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornueckue geiicTBUs:

BBISIBJIATH M XapaKTEPHU30BATh CYILIECTBCHHBIE MPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUNW MEXIYy TOHATHUAMH, (POopMyIUpPOBATH
OMpeIeSICHNs] MOHATUM, YCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIINU,
OCHOBAHUSI JiJ1s1 000OIIEHHS U CPAaBHEHUSI, KpUTEPUHU TTPOBOJAUMOTO aHAJIN3a;

BOCIIpUHHMAaTh,  (GOPMYJIHUpPOBaTh M  IPEOOPA30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MaTE€MaTUYE€CKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3M UM TTPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJNIOJACHUAX U YTBEPXKACHUSX, Mpeiarath KpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYMH;

JleNlaTh BBIBOJbI C HCIOJIb30BAaHUEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIIBHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUM
(IpsiMble ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPpUMEPHI, 000CHOBBIBAThH COOCTBEHHBIC CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHnus Yy4eOHOUM 3amauu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoysiee TMOAXOAAMHMK ¢ y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebCcKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbLCKUIT WHCTPYMEHT IO3HaHUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCHUpYIOLIME  MPOTUBOpEUUEe,  Mpodiiemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, ApryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEW MaTEMaTHYECKOTO 00bEKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, IBICHUSIMU, TTPOLIECCAMU;

CaMOCTOATENEHO (OPMYITHPOBATh OOOOICHUS M BBIBOJABI 1O PE3yIbTaTaMm
OpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTaTh
MPEAIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

BBIABJIATH AeUIIMTH MHPOpMAIUHU, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JJISI PELICHHUS 33/1a4U;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUIOB U
dbopM npeacTaBiICHuUS;

CTPYKTYpUpPOBaTh MH(OpMAIINIO, MPEACTABISATL €€ B pa3iuyHbIX (opmax,
WUTIOCTPUPOBATH Tparuecky;

OLICHUBATh HaJIEKHOCTh uHdopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJTHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBI€ YHUBeEpPCaJIbHbIE Y4eOHbIe eldCTBHS

Oo0menue:

BOCHpI/IHI/IMaTB nu Q)OPMYHI/IPOBaTB CY)KI[CHI/I}I B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I n
eJIsIMHAU O6H_[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/ISI B
YCTHBIX MW IIMCBMCHHBIX TCKCTAX, HAaBaTb IIOACHCHHUA IIO0 XOAY PCIICHHA 3adaydu,
KOMMEHTUPOBATH NIOJIYYEHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAE€MOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIOUCK
peH_ICHI/ISI, COITIOCTABJIAITH CBOHU CY)K,HeHI/ISI C CY)KJICHI/ISIMI/I leyrnx y‘laCTHI/IKOB
nuanora, oOHapyKMBaTh Pa3U4Me M CXOJICTBO TMO3UIIMKA, B KOPPEKTHOU (dopme
dbopMyIUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHSI,

HpeleTaBJISITB pe3YJ'IBTaTBI pGH_IeHI/IH 3aa4uu, BKCHepI/IMeHTa, HNCCICIOBAHUAA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMar BBICTYIUIEHHS € Y4€TOM 3ajad
MIPE3CHTAINA U OCOOEHHOCTEH ayITUTOPHH.

PeryasiTuBHble YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHHUS 3a/a4M, BHIOUPATh CIIOCOO PELICHHS C
Y4ETOM UMEIOIIHUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPO./Ib, SMOLUMOHAJIbHBII HHTEJJIEKT:

BJIAJICTh HABBIKAMH  TIO3HABATEIbHOW  pedieKkcMr  KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yjbTaTa peIieHus
MaTeMaTHYCCKOHU 3a/1auH;

MPEABUJIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 3aJ1auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBHUSAM, OOBSICHATH TPUIHHBI
JIOCTUKEHUSI WU HEJIOCTUKEHUS PE3YJIbTATOB JIESITEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTh:

MIOHUMAaTh M MCIIOJB30BAaTh MPEHUMYIIECTBA KOMAHAHON W WHIAMBUIYAJIBHOMN
paboThl MpH peIIeHWH Y4YeOHBIX 3ajlad, NPUHUMATh II€Jb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW palOoThl, paclpenesaTh
BUJIbl pabOT, JOTOBapUBaTLCA, OOCYXKJaTh MpPOIECC U pe3yabTaT paldoThI,
0000111aTE MHEHUST HECKOJILKUX JIFOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CyXIaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» H HHBIC), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATH CBOM JEHUCTBUSI C JIPYTMMHU UJICHAMHU KOMAaH]Ibl, OLICHUBATH
Ka4ueCTBO CBOETO BKJaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HAy9uTCst:

CBOOOJHO OMEpUpOBATh MOHATUAMM: Tpad, MmIOCKuil rpad, cBsA3HBIA rpad,
nyTe B rpade, ILemnb, IUKI, JIE€PEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOTO
AKCIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CIYYalHBIA OSKCIEPUMEHT (OTBIT),
ClIy4yallHO€ COOBITHE, PJIEMEHTApHOE ClydaiiHOe COOBITHE (RJIEMEHTAPHBIN UCXO)
CIIy4alHOTO  OIbITA, HAaXOJIUTh BEPOATHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MO>KHBIMHU JIEMEHTAPHBIMU COOBITHUSMU;

HAXOJIUTh U (POPMYIHUPOBATH COOBITHS: MEepeceueHne, OObEeAMHEHNE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE ITAaHHOMY, WCIOJIB30BaTh JUATPAMMBI
Dilyiepa, KOOPAUHATHYIO TIPSMYIO JIJIsi PEIIeHUs 3a1ad, MOJIb30BaThes (HopMysion
CJIOEHUSI BEPOSTHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIAyYalHBIX COOBITU;



ONEPUPOBATh  NOHATHSMHU:  YCIOBHAs  BEPOATHOCTb,  YMHOXEHHE
BEPOSITHOCTEHM, HE3aBUCUMBIE COOBITHS, JEPEBO CIy4allHOTO SKCIEPUMEHTA,
HAXOJIUTh BEPOSITHOCTU COOBITUH C TOMOILIBIO MpaBUiia YMHOXEHHS, JepeBa
CIIy4ailHOTO OTIbITA, HCIOIB30BaTh (OPMYNy TOJHOM BEPOSTHOCTH, (HOPMYIY
baiieca npu pemieHnu 3a1ay, onpeAesaTh HE3aBUCUMOCTh COOBITHII TTO hopMyIie U
10 OpraHU3allU CITy4allHOTO SKCIIEPUMEHTA;

NPUMEHATh M3yYCHHbIE KOMOWHATOpPHBIE (OPMYJBl IS TEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApHBIX COOBITHUI CIy4allHOI'O OMbITa, PELICHUs
3a/1a4 10 TEOPUH BEPOSTHOCTEN;

CBOOOJIHO OMNEpUPOBATh TMOHATUSAMU: OWHAPHBIA  CIy4yallHBIA  OIMBIT
(ucnpITaHue), ycnex W HEyAada, HE3aBHUCUMBIEC HUCIIBITAHHS, CEPHUSl UCIIBITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEPUM MCIBITAHUM O MEPBOro yclexa, B
cepuu UcCIbITaHUM BepHyIu, B ONbITE, CBA3aHHOM CO CIIy4allHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO ONEpPUPOBATh MOHATUAMMU: CIydyailiHas BEIMYMHA, pacHpelieleHUe
BEPOATHOCTEM, JAMarpaMma paclpeneieHusi, OuHapHas ciy4yaiiHas BeJIMYUHA,
reoMeTpUYECKOe, ONHOMHMAIILHOE paclpe/IelICHNUE;

ONEPUPOBATh TOHATUSAMH: COBMECTHOE PpACHPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOIMUI[y COBMECTHOIO pacHpenesieHusl IBYX CIy4YalHbIX
BEJIMYMH JUIA BBIACICHUS PACHPEACIICHUSA Ka)XKIOW BEIWYUHBI, OIPEIEICHUs
HE3aBUCUMOCTH  CIy4YallHBIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTeMaTUYECKOTO 0XKUIAHUS CIIy4YalHOW BEJIMYMHBI (PaClpeNeeHs), IPUMEHATD
CBOMCTBA MAaTEMaTUYECKOTO OXKHMAAHUSA TMPpU PEIIEHWHM 3a]1ad, BbIYUCIATH
MaTeMaTUYeCKOe 0XKUAaHNE OMHOMHAIIBHOTO U T€OMETPUYECKOr0 pacipeieeHU;
CBOOO/JIHO OIEpPUPOBATh MOHATUSAMU: JUCHEPCUs, CTAHJIAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCHEPCUU CIIYYAWHOU BEJIWYHUHBI
(pacupenenieHns) TPU PELICHWM 3a]ad, BBIYUCIATH JUCIIEPCHI0 M CTAaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHUAIIBHOTO pacipeieICHUH.

K koniy 11 kiacca oOyuaromuiics HayqIuTCs:

BBIUUCIISATh BHIOOPOYHBIE XapaKTEPUCTUKH IO JAHHOM BBIOOPKE U OLICHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTHM JIaHHBIX 110  BBIOOPOYHBIM
xapakrepucTikaM. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKNE TUIIOTE3BI, TIOJIb3YSCh H3YUEHHBIMU PACIIPEACICHUSIMU;

OPUBOAMTH  NpPUMEPHl  3a4ad, MNPUBOJAIIMX K  [IOKA3aTEIbHOMY
paclpeneneHno, 3axad, IPUBOJAIIMX K HOPMAJIBHOMY pPacCIpeleIeHHUIO.
OnepupoBarh MOHATUAMM: (PYHKIHUS TUIOTHOCTH BEPOATHOCTH TOKA3aTEIbHOTO
pacnpezenieHust, PyHKIHUS INIOTHOCTH BEPOATHOCTH HOPMAIBHOTO paclpe/IeeHHUs,
GyHKLIMS TUJIOTHOCTH U CBOMCTBA HOPMAIbHOTO pacHpelleleHUs;0NpeaesTh
KO3 PUITMEHT TUHEHHON KOPPETSAINU, BEIOOPOUHBIN KOA(DGUIIUEHT KOPPEIISIIIH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne n/nn Kontponbnsie IlpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
DnemMeHTHl Teopuu rpados 3
CryyvaiiHble OTIBITHI, CITy4ailHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepauny HaJ MHOXKECTBAMU U
coObITusIMH. CII0)KEHHE M YMHOXKEHHE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObITHS
DneMeHThl KOMOMHATOPUKU 4 1
Cepun nocie10BaTeNIbHBIX UCIIBITAHU.
Ucnbrranus beprymm. CiyqaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
Cryualinple BEJIMUMHBI U paclpeiesIeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3iesioB M TeM (mudpoBbIe)
Ne n/m Konrpoabnbie IIpakTuyeckue

NMPorpamMMbl Bcero o0pa3oBare/ibHbIE

padoThI padoThI
pecypcbl

3aKoH OOJBIINX YHCETT

DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH

HenpepbiBHbBIE ClTy4aliHbIE BEIIMUUHBI

(pacnpenenenus), MOKa3aTeJIbHOE U 4

HOPMAaJIbHOE PACIIPEAEICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MeXy ClTy4allHBIMM BEJIMYMHAMMU 6

O0001eHre U cUCTEMATU3aIMs 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJTIACC

Ne i/

KoaunuecTBo yacoB

Tema ypoka KonTpoJbHble
Bcero
padoThI

['pad, cBs3HBI rpad, npeacraBieHue
3aJa4u C MOMOIIbIO rpada

IIpakTHYecKkue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

CreneHb (BaJ€HTHOCTH) BepIIUHBIL. [1yTh
B rpade. Llenu u mukIb

I'padst Ha mnockoctu. JlepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CityyaiiHble SKCIIEPUMEHTHI (OIBITHI) U
cilydaifHble COOBITHS. DJIeMeHTapHbIe 1
COOBITHS (MCXOIBI)

BeposTHOCTB CitydyaliHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMH

BeposiTHOCTB CitydaltHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSAMHU

[Tepeceuenue, 0ObeTMHEHNE MHOKECTB
U COOBITUM, MPOTUBOIIOJIOKHbBIE
coObITHsI. DopMyIia CIOKESHUS
BEPOATHOCTEMN




YcnoBHas BEPOATHOCTD. YMHOXKEHHE

8 BeposiTHOCTeH. Dopmysa ycIoBHON
BEPOATHOCTH
VYcnoBHasA BEpOSITHOCTh. Y MHOKEHHE

9 BeposiTHOCTEN. DOpMyI1a yCIIOBHON
BEPOATHOCTH

10 ®dopmyIia MOTHON BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucnmsblie
coObITUSA

12 Komb6unaTopHOE npaBuiio yMHOXKEHUSI.
[lepecTanoBku u paxkTopuan

13 Uucno coueranuii. TpeyroiabHUK
[Tackans

14 ®opmyna 6unoma HeroToHa
Kontponpnas padota Nel: "I'padsr,

15 BEPOATHOCTH, MHOXECTBA,
KOMOHWHATOpHKA"
bunapHbIil cTydaifHBIN OMBIT
(ucnpITaHKE), yCIIEX U HEyAaya.

16 HesaBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCIBITAHUH 10 IIEPBOTO
ycrexa

17 Cepust He3aBUCUMBIX UCIIBITAHUM J10
MEpPBOTO ycrexa

18 Cepus HE3aBUCUMBIX UCTIBITAHUH
bepuymn

19 CryyvaiiHblif BEIOOp U3 KOHEYHOH

COBOKYITHOCTH




20

21

[IpakTuueckas pabora c
WCITOJIb30BAHUEM DJICKTPOHHBIX TAOJIHII

Crnyualinas BenuuuHa. Pacnipenenenue
BEpOATHOCTEN. [Inarpamma
pacrpeneseHus

22

Onepauuu HaJ cirydyailHbIMU
BenmuuHamu. [Ipumeps! pacnpeneneHui.
bunapnas ciry4yaitHas BeIu4vHa

23

['eomeTpuyeckoe pacnpesesieHue.
bunomuaneHOE pacnpeneneHne

24

MaremMaTnuuecKkoe 0KUIAHUE CIy4aitHON
BeNMYUHbl. COBMECTHOE pacIpeiesieHe
JBYX CIIy4aiHBIX BEJIUYNH

25

HesaBucumsle ciiyyaliHbIe BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAHHUS.
MaremaTHueckoe 0XH11aHue OMHAPHOU
CIIy4allHO! BEIUYUHBI

26

MareMaTudeckoe OKUIaHue
I‘COMeTpI/I‘{eCKOI‘O nu 6I/IHOMI/IaJIBHOI‘O
pacnpeneineHui

27

Jucnepcus U cTaHJapTHOE OTKIIOHEHHE

28

Jucniepcust OMHApHON ciy4aiiHON
BeMYMHBL. CBONCTBA JUCTIEPCUN

29

30

MatemMaTuueckoe OXHUJaHHUC
MMPOU3BCACHUA U JUCIICPCUA CYMMbBI
HC3aBUCHMBIX CJIyT-Iaf/'IHBIX BCJINYHUH

Jucnepcust GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢




HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6J'II/II_[

Hucnepcust u cTaHAApTHOE OTKIIOHEHUE
FEOMETPUUYECKOTO paclpeiesiCHuUs.

31 [IpakTuueckas padora c !
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOJIUI]

32 O00011eHNe U CUCTEMATU3ALMS 3HAHUN 1
KonTtponshas padora Ne2: "HcnbiTanus

33 bepnymnu. CinyyaiiHble BEJIMUNUHBI U 1
pacnpenenenus”

34 O06o0011eHre U cucTeMaTu3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasenctBo YebOniea. Teopema
Yeorimena. Teopema bepnymmm. 3akon
OOJIBIITUX YHCEIT

Hepasencto YeOnimena. Teopema
Yeorimena. Teopema bepnymm. 3akon
OOJIBIITUX YHCEIT

HepasenctBo YeobbieBa. Teopema
Yeooimena. Teopema bepuysu. 3akon
00IBIINX YHCe

Br1600poUHBIN METOT UCCIICIOBAHMIA

[TpakTrdeckast paboTa ¢ HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHII

I'enepanbHasi COBOKYIHOCTD M ClTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakTtepucTukamu. OLieHKa CpeaHEro U
JIUCIIEPCUU TEHEPATTBHOM COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHasi COBOKYIMHOCTh M ClTydaiiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLleHKa CpeJHEro U
JMCTIEPCUN T€HEPATIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOUYHBIX XaPaKTEPUCTUK




OrneHuBaHUE BEPOSTHOCTEH COOBITUI TTO
BBIOOpKE

CrartucThueckas TUInoTe3a. HpOBCpKa

HpOCTGﬁH.IHX TUIIOTE3 C IIOMOIIbIO CBOMCTB
HN3YUCHHBIX pacnpeﬂeneHHﬁ

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB
M3YYEHHBIX pacIpeaesieHui

11

[TpakTrdeckast paboTa ¢ HCIIOJIb30BAHUEM
AJICKTPOHHBIX TAOJINII

12

IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX
BeJan4YuH. OyHKIMA IIIOTHOCTH
BEPOATHOCTH

13

PaBromepHoe pacnpenenenue. IIpumepst
3a/1a4, IPUBOJAIIUX K [TI0KA3aTEIBHOMY U K
HOPMAJIBHOMY pacIIpeeICHUSIM

14

@OYHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pactpeaeseHus

15

(DyHKHI/IH IMJIOTHOCTHU BCPOATHOCTHU
HOPMAaJILHOT'O PACIPeIeIICHUS

16

ITocaenoBaTenbHOCTE OAMHOYHBIX
He3aBUCHMBIX coObITHIL. [Tpumep 3amaun,
IpUBOAALLEH K pacnpeneneHuto [lyaccona

17

18

[IpakTdeckast paboTa ¢ UCIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIUIL

KoBapuarust 1ByX cly4aifHbIX BEJINYHH.
KoaddumuenT xoppensiun

19

CoBmecTHBIC HAOTIOIEHUS IBYX BEIIMYHH




20 Br16opounslii k03 uineHT koppensuun

71 Paznuune Mex 1y IMHEWHON CBS3BIO U
IIPUUMHHO-CJIEICTBEHHOH CBS3bIO

22 JIuneitnas perpeccus

3 [IpakTuyeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIUI]
[IpencraBieHue JaHHBIX C TOMOLIBIO

24 TaOJIHI] ¥ TUarpamm, orucaTeIbHas
CTaTHCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTAapHBIMU COOBITUSIMU

26 Brruncienue BeposaTHOCTEN COOBITHIA €
npUMeHeHHEeM (HopMyIT
Brruucienne BepoATHOCTEH COOBITUH C

7 IpUMEHEHHEM TpapUUECKIX METOIOB:
KOOpJMHATHAasl IIpsiMasi, 1epeBo,
nuarpaMma Ditiepa

28 CityyaliHble BEJIMYMHBI U pACIpEICIICHUS

29 MaremaTtnuecKkoe OKHIaHUE CIyYaitHON
BEJIMYMHBI

30 MaremaTHyecKoe OKUJIaHUE CITy4YalHOM
BEJIMYMHBI

31 KonTtponbnas padota: "BeposTHOCTh 1
CTaTUCTUKA"
Brrunciienue BeposaTHOCTEH COOBITHIA €

32 npuMeHeHHeM (OpMYIT U TpapuIecKuX
METO/IOB

33 Brrunciienue BeposaTHOCTEH COOBITHIA €




npuMeHeHHeM (GopMyIl U rpapuUecKux
METO/I0B

CryyvaiiHble BeTUYUHBI U PACIIPEICIICHUS.

34 Marematuueckoe 0KMIaHUE CIIy4aliHOU 1
BEJIMYMHBI
OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yabTAThl 0CBOCHUSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero o0pa3oBaHusi
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 Uurarh U CTPOUTH TAOIMILIBI U TUArPAMMBbI
6.2 OnepupoBaTb  MOHATHAMHU:  CpeHEEe  apU(MeTH4ecKoe,  MeJHaHa,
’ HauOoJibllIee, HAMMEHbIIee 3HaYeHNe, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIyYalHbBIN SKCIIEPUMEHT (OIBIT) U CIy4ailHOe
coObITHE, 3JIEMEHTapHOE COOBbITHE (JEMEHTApHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONBITaX C PABHOBO3MOXHBIMU
CJly4aliHBIMHM COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITUH B
W3YYEHHBIX CIy4YalHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHSA: TepecedeHHe W OObEIUHECHUE
6.4 JAHHBIX COOBITUHM, COOBITHE, IPOTHUBOIOJIOKHOE JAaHHOMY COOBITHUIO;
’ H0JIB30BATHCA AMarpaMMaMu Difepa U GOpMyIIOH CII0KEHHs BEpOSITHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh NOHATHSAMHE: yCIOBHAs BEPOSTHOCTh, HE3aBUCHMEBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTH C TMOMOIIBIO NPABWJIA YMHOXEHHUS, C TOMOIIBIO
JIepeBa CIIy4alHOTO OIbITA
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: UCIBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEPHUS
6.7 UCTIBITAHUH, yCIIeX U HeyjAauya; HaXOAMTh BEPOSITHOCTU COOBITHI B cepuM
’ HE3aBUCHMBIX HCIBITAHUH JO IEPBOr0 YCIEXa, HAaXOAUTh BEPOSATHOCTU
coObITHI B cepun ucnbITanuii bepuysnu
6.3 OnepupoBaThb  MOHATUSAMHU:  CilydYailHas  BEJIMYMHA,  pacIpeJieieHne
' BEPOATHOCTEN, AUarpaMma pacrpeacseHus
11 KUIACC
Kox .
IIpoBepsiemble npeAMeTHbIE pe3yabTAThl 0CBOCHUSI OCHOBHOM
NpoBepPsAeMoro .
o0pa3oBaTeIbHON NPOIrPaMMBbI CpeiHero odmero o0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh  BEpPOATHOCTM  3HAYEHUH  CIy4allHOM  BEJIMYMHBINO
) pacIpeieseHAI0 WIH € MTOMOIIBI0 AUarpaMm
5.2 OnepupoBaTb MOHATHEM MAaTEMAaTHYECKOTO  OXWJIAHUSA, IPUBOJIUTH



MPUMEPBI TOTO, KaK MPUMEHSETCS] MaTeMaTHUeCKOoe OXKHJIaHuE CIydailHON
BEJIMYMHBI, HAXOAUTh MAaTEMAaTHYECKOE OXHJJAHHE 1O JIAHHOMY

pacrpeaesieHuIo
5.3 HNmeThb npeacTaBiIeHUE O 3aKOHE OOJIBIITNX YUCET
54 Hmets npencrasieHre 0 HOPMaabHOM PACIPENEICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenne JaHHBIX ¢ MOMOIIBIO TabuuI U auarpamm. Cpeanee apudmernaeckoe,
6.1 Me/raHa, HauOoJblllee 1 HaMMEHbIIee 3HAUCHUs, pa3Max, AUCIEPCUs U CTaHJIApPTHOE
OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB
CrnyyvaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIy4YallHbIe COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTh ciayyailHOro coObITUS. BiIM30CTH 4acTOThIM BEPOSITHOCTH
' coObiTui. Ciy4ailHble ONBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  Hajx COOBITMAMHU: IepecedeHue, OOBbeAMHEHHE, MPOTUBOINOJIOXKHBIE
' coObITus. [Inarpammsl Ditnepa. @opmyiia CIIOKEHHUS BEPOITHOCTEH
6.4 VYcnoBHas  BEpOSITHOCTb.  YMHOXKEHHME  BeposiTHOcTeH.  JlepeBo  ciydaliHOTrO
' skcnepumenTta. @opmyna noiaHoi BeposTHOoCcTH. HezaBucumbie coObITHS
6.5 KombOunatoproe mpaBmwio ymHOkeHus. llepecranoBku wu  (akropuan. Ywucno
' coueranuii. Tpeyronsuuk Ilackans. @opmyna 6maoma Hetorona
bunapHblli ciayyaliHbIl ONBIT (UCHBITAHWE), ycnex M Heygadya. HesaBucumsie
6.6 ucnelTanus. Cepusi HE3aBUCHMBIX UCHBITaHUM 110 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCNIbITaHU bepHymm
6.7 Crnyuaiinas BenuunHa. Pacripenenenue BeposTHOcTed. JlMarpamMma pacnpeleneHHus.
' [Tpumeps! pactipesienieHnit, B TOM YHCIIe FeOMETPUUECKOer OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
5 Teopus BepossTHOCTEN U CTaTUCTUKA
UucnoBble XapaKTEpUCTUKU CIy4YailHBIX BEJIMYMH: MaTeMaTHYecKoe OXHJaHue,
JUcrepcusi U CTaHJapTHOE OTKJIOHeHUe. [Ipumepbl mpuMeHeHUsT MaTeMaTUYecKoro
5.1 OKUJAaHMsI, B TOM 4YMCIE B 3aJadyax M3 IOBCEAHEBHOM XHW3HU. Maremarndeckoe
’ OXKHJlaHue OMHApHOH ciyyailHON BenMuMHBI. MaTeMaTHYeCKOe OXKHIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KMJIaHUE U JUCIIEPCUsl TEOMETPUUECKOT0 U
OMHOMMAIBHOTO pacrpeaeIeHui
59 3akoH OOJIBLIMX YHCEN M €ro pojib B Hayke, Mpupoje U oduiectBe. BriOopouHbIil
' METO/T CCIIEI0BaHMUI
5.3 [Ipumepsl  HENpepbIBHBIX  Ciy4allHbIX  BenMMYMH. [IoHATHE O  IUIOTHOCTH




pacnpenenenus. 3agauu, NPUBOASIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonstue o
HOPMAaJIbHOM pacIpeiesieHUu




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHNS K IPeAMETHBIM pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHEro 0011ero
oOpa3oBaHus

Brnanenne MerogaMm J0Ka3aTeNbCTB, aNTOPUTMAMU DPELICHUs 3a7ad;
yMeHue (GOpMyJIHpOBaTH W ONEPHPOBATH MOHATUSAMHU: OIpEeIICHHE,
aKCUOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, J0KA3aTeNIbCTBO,
pPaBHOCWIIbHBIE (POPMYIIMPOBKH; MPUMEHATHh MX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJOXKHOE YTBEpXKIEHHUE, MPUBOAUTH IMPHUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ, MAaTEMaTU4YEeCKOW HHAYKLUU;
IPOBOJUTH J0KA3aTEJIbHBIE PACCYKICHUS MPU PELICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  pACCYXKICHWH; YMEHUE OIepUpOBaTh
HOHATUSAMM: MHOXECTBO, IOJAMHOXXECTBO, ONEpalMy Haj MHOXECTBAaMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr  Juis
OIKCAHMsI PeaJIbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 33/ad, B TOM
qHCcIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH MOHITHAMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh
U ONMCHIBATh Ipadbl pa3IinyYHBIMU CIIOCOOAMU; MCIOJIB30BaTh Ipadbl npu

peUICHNHN 3a1a1

YMeHHne onepupoBaTh MOHATUSMU: HATYPAJIIbHOE YHCIO, LIEJII0€ YHUCIIO,
CTEIeHb C IEJIBIM T0Ka3aTeseM, KOPeHb HAaTypallbHOW CTENEHH, CTETICHb C
palMoOHANbHBIM TOKA3aTEIEM, CTENEHb C JIEUCTBUTENbHBIM IOKA3aTEIEM,
jgorapudmM UHCIA, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO 4YHUCIIA,
OCTaTOK 10 MOJYJIIO, PAlMOHAIBHOE YHCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXECTBA HATYpPaJIbHBIX, LEJbIX, PAUUOHAIbHBIX, JEHCTBUTEIbHBIX
YUCEJ; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUNA OO
JIenuTeNh W HauMEHbllee oOmiee KpaTHoe, anroput™m EBkimuma mpu
peIIeHNH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUHCIICHUS; YMEHHE BBITIONHAThH BHIUHUCIICHHE 3HAUCHUN U TIpeoOpa3oBaHus
BBIPDOKECHHUIN CO CTENEHSMU W Jorapudmamu, npeoOpa3oBaHus IpPOOHO-
palMOHANBHBIX  BBIPAKEHUI; yMEHHE  ONEpUpPOBaTh  IMOHATUIMMU:

OCICa0BATCIIBbHOCTD, apI/I(i)MeTI/I‘IeCKaSI mnmporpeccusa, TreoMETpHUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETPHUECKas IPOrPeccus;
YMEHHUE 3a/laBaTh I0CJIEJOBAaTEIILHOCTH, B TOM 4YHCJIE C IIOMOILBIO
PEKYPPEHTHBIX (hOpMyJ; yMEHUE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Hcha, (opMa  3amucHM  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
NPOU3BOIUTH apu(METHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIOJIb30BaHUS KOMILJIEKCHBIX YHUCEN; OIEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2 u  3%3, omnpenenurenb  MaTpHllbl,

FCOMeTpI/I‘IGCKI/Iﬁ CMBICII OIIPCACIINTEIIA

VYMeHue onepupoBaTh IOHATUSAMU: palMOHAJIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTebHbIe, CTENEHHBIC, JOrapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbl; YMEHUE OIEpUPOBATH
MOHSATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUNM U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPAaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IIOMOULIBIO PAa3JIMYHBIX INPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C [apaMeTpoM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JUIsI PELICHUS MAaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pazIu4HbIX 00JacTell HAayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJIUYHOCTh (PYHKIMHM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (PYHKLIHH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKE, HEmpepbiBHAs (DYHKIUS, aCUMITOTHI Ipaduka
GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3uyeckuif CMBICT TNPOU3BOJHOM, TMepBOOOpa3Has, ONpeneNEHHbII
UHTETpaJl; YMEHUE HaXOJUTh ACUMNTOTHI rpapuka (QyHKIHH; yMEHUE
BBIUNCIATH  NPOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (PYHKUIMNA, HaXOIUTh YypaBHEHHE KacaTellbHOM K rpaduky
(GyHKIMU; yMEHHME HaXOIUTh MPOU3BOAHBIE HJIEMEHTAPHBIX (YHKUUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HAWOONbIIMNE W HAWMEHBIIWE 3HAYCHUS (YHKIUH; CTPOUTH
rpauKd MHOTOYJICHOB C HCIIOJIb30BAHMEM arlllapara MaTeMaTH4ecKOro
aHanM3a; IPUMEHATh NPOU3BOJHYIO JJIsl HAXOXACHWS HAWIydllIero
penieHuss B MPHUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCKI/IX 3agadax; HaXOJUTh IIOIAaanu u 00BEMBI (1)I/Il"yp C IIOMOIIBIO



HHTCrpajia; HNpUBOAWUTHL MNMPUMCPbBI MATCMAaTUYCCKOIO MOACIHNPOBAHUA C

noMouibio AudepeHunanbHbIX YpaBHEHHH

YMeHue onepupoBaTh NOHATHAMHU: Tpaduk GyHKIHH, oOpaTHas QYyHKIIHS,
KOMIO3UIUs (DyHKIMH, JuHeHHas ¢QyHKUIWS, KBaapaTudHas (QYyHKIHUS,
panMoHanbHas (QYHKLUS, CTENeHHass (QYHKLUSA, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETpHYECKUE (YHKIMHU, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIHMU; YMEHUE CTPOUTh TIpapUKH HM3YYEHHBIX
¢GyHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (GYHKIHUH,
UCIOJIb30BaTh TPaQUKH Ul M3yYEHUsS MPOLECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33734y W3 JAPYTHX Y4eOHBIX NpPEAMETOB W 3a1ad M3 peallbHOU
KU3HHM; BbIpaXaThb (opMyJdaMH 3aBUCUMOCTH MEXJAy BeIMYMHAMU;
UCTIOJIb30BaTh CBOWCTBA M TpaduKu (YHKIUH JUIs pEelICHHS ypaBHEHHH,
HEpaBEHCTB M 3aJay C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJa4d Pa3HbIX THUIOB (B TOM 4YHUCJE Ha
MPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIYT, HAJOTH, 3a7a4d U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMHU
dbuHaHCAMM); COCTAaBJISTh BBIPAKECHUS, YPaBHEHMS, HEPABEHCTBA U UX
CHCTEMBI TIO YCJOBHIO 3aJauM, HCCIEIOBATH IOJYYEHHOE PEUIEHUE |
OIICHMBATh MPABAONOAOOHOCTh pE3yNbTaTOB;, YMEHHE MOJAEIHUPOBATH
peanbHbIC CUTyallUM Ha A3bIKE MATEMAaTUKHU; COCTAaBIIATh BBIPAKECHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4l, UCCIIEA0BATh
MOCTPOEHHBIE  MOJEIM C  HCIOJIb30BAaHWEM  ammapara  ainreOphl,

UHTEPIPETUPOBATH NOTYUYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHUecKoe, MeIAHuaHa,
HauOoJbIllee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, TUCIEePCHUs, CTaHAapTHOE
OTKJIOHCHHE YHCIOBOTO HaboOpa; yMEHHE W3BJIEKAaTh, WHTEPIPETUPOBATH
uH(pOpMaIIMIO, MPEACTABIEHHYIO B TaONMUIaX, Ha auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOIECCOB W SIBJICHUH; MPEICTABIATH
uHPOpMAIIMI0O C TIOMOIIbI0 TaOMWI[ W JAMarpaMM; HCCIENIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIE C TPUMEHEHHEM TpaduuecKux
METOJIOB U AJEKTPOHHBIX CPEACTB; Ipa)MuecKu UCCIIEe0BATh COBMECTHBIS

HaOJIOZICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U TUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIYYallHBIM ONBIT W CIy4alHOE

CO6BITI/IC, BEPOATHOCTDH cnyqaﬁHoro CO6LITI/I$I; YMCHHUE BBIYUCIIATH



10

BEPOSTHOCTh C HCIOJIb30BaHMEM TpaUUecKUX METOIOB; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (HOpMyIy IIOIHON
BEPOSTHOCTH, Gopmyny bepHymnu, komOuHaTopHble (GakThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJIbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUAMM:  CIIydailHasgs BEJIIMYMHA, pAacIpelesieHue BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, IUCIEPCUs W CTaHAAPTHOE OTKIOHEHHE
CIlydailHOW  BENWYHMHBI, (YHKIMH pPACIpENesieHus] U  IUIOTHOCTH
PAaBHOMEPHOTO, IMOKA3aTEIFHOT0 U HOPMAJIBHOTO paclpeieIeHuil; yMeHHe
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeieHUN s pelIeHus 3aad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIIMX YUCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONMBIIMX 4YHCET B TPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TMOHATHUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCIIO  MNEPeCTaHOBOK; OmMHOM  HbloTOHA; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS JJISl PEUICHUS 3a]a4; OICHUBATH
BEPOSITHOCTH PEANTbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMmeHue onepupoBaTh  MOHATUAMHU: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYHUHA yIia, IUDIOCKUNA YroJl, IBYrPAHHBIN
YIOJI, TPEXTPAHHBIMA YTOJl, CKPEIIMBAIOIIKUECS MPSAMbIC, NapaJLICIbHOCTh U
MEPIEHAUKYISPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY MNPSIMBbIMU,
YroJl MEXAY MNpsIMOM M IUIOCKOCTBIO, VYrOJd MEXKAY IUIOCKOCTSIMH,
pacCTOsHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIy MPSIMBIMU,
pacCTOSIHUE MEXIY IIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPHU PEUICHUU
3aa4 U3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHe
MOJENN C IOMOLIBIK0 TEOMETPUYECKUX IOHIATUH U BEJIUYMUH, pEIIATh

CBA3AaHHBIC C HUMHU MMPAKTUYCCKUC 3a1a4r

YMeHue omnepupoBaTh MOHATUSAMU: IJIOWEAAb GUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHMK, NPAaBUIbHBI MHOTOTPaHHHUK, CEUYEHHWE MHOIOI'PaHHUKA,
KyO, mapajienenunesa, MOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHHus, UWIMHApP, KOHYyC, wmap, cdepa, miuomanb cdepsl, MIOMIATb
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHApa, O0BEM Kyoda,
IPSIMOYTOJIBHOTO NapajljiesieNuIeaa, MNUpaMUAbl, NPU3MBbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs] KOHyca U IWJIMHIpA,

napajijieJibHbIC OCH WJIM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromascsi cdepsl, IWIMHAPA, KOHyca; yMEHHE CTPOUTh CEYCHHE
MHOTOTPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (PUTYpBI M MOBEPXHOCTH
BPAICHUSA, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIHEHO
dbopMyaHpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBaX M IpPU3HAKaX T'€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE TMPOBOAUTH KiaccHpuKanuoo ¢GuUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JONOJIHUTEIIHHbIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH ¥ B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00HS, TOMO0HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh PaBHbIC W IMOJ0OHBIC (UTYpPBI, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIIOIH30BaTh FT€OMETPHUYCCKHE OTHOIICHUS TIPU
pelICHUH 3aJa4; HAXOJUTh T'€OMETPHUYCCKUE BEIMYWHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) Y PELICHNH 3a7ad U3 JAPYIHX y4eOHBIX MPEJIMETOB U
U3 pealbHOW KM3HH, YMCHHE BBIYUCISATh T€OMETPUYCCKHE BEITHUMHBI
(mmHa, yroij, IUIOMmAgb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3yueHHbIE (OPMYJIBI U METOJbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTU
MUPaMUIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab ceprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapasuieNienumnena, MTUPaMUAbl, NPU3MBIL, [TUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaXOJAUTh OTHOIIIEHHE 00BEMOB MOJOOHBIX (UTYP

VYmenne ONCprUpOBaTh NOHATUAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpa HA YHUCJIO, pa3ioKeHHE BEKTOpa Mo Oasucy,
CKaJISIpPHOE TPOW3BEJICHHE, BEKTOPHOE TPOU3BEICHHE, YOI MEXKIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BeKTOpHI)II\/JI n KOOpI[I/IHaTHI)H\/’I METO

AJId peHICHUA TCOMETPUYCCKUX 3adaq U 3a/la9 ApYTUxX y‘Ie6HBIX npeaAMETOB

13

YMeHne BeIOMpATh MOAXOISIIAA METO TSl PEIICHHsI 3a/1a4d; TTOHUMaHUE
3HAYUMOCTH MATEMAaTHKH B H3yYE€HWHU NPUPOTHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTE€MAaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHl MATEMATUYECKHUX

OTKPBITHI POCCUMCKON U MUPOBOW MAaTEMAaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeN
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOH, MPOLEHTHI,
. OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTndeckuii KOpeHb HATypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOPHSIMHU HaTypajibHOU CTEIICHH
14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palroHaibHbIM oka3aTeneM. CBolicTBa
' CTEIIEHU
L5 CuHyCc, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTHaHbIe U HATYpaIbHBIE JOTapUPMBbI
JleiicTBUTEeNNbHBIC YHCTA. ApHUPMETHYECKHE ONEepalud ¢ JICHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYNCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUAIKA U OL[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUN
1.9 KommuiekcHsle yncina
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-pAIIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHaibHble YpaBHEHUSI
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenpHble U orapupMuyYecKue ypaBHEHH
2.5 [emnsie 1 1poOHO-paIOHATHFHBIC HEPABCHCTBA
2.6 WppatnonanbHble HepaBEHCTBA
2.7 [TokazarenbHble U TIOrapu(pMUUIECKIE HEPaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHMS], HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 Martpuiia CUCTEMBI JIMHEWHBIX ypaBHEeHUN. OTnpeenurens MaTpUIlbl
3 OyHKIMH U TpaduKh




OynHknus, crnocoObl 3amanus (Gynkmuu. ['paduk dyaknmu. B3zaumHO oOpaTHBIC

> ¢ynkunu. YétHele n Heu€éTHble GyHKuuu. [lepuoauueckue GpyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu dyHxoum.
10 [TpomexxyTkn  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcumMyMbl U MHHUMYMBI (QyHKuuu. HawmOonbinee u HauMMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennast (yHKIUS C HATypalbHBIM M LEJIbIM TOKa3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS 1-0i CTEIEHU
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIINH, ©X CBOWCTBA U IPapUKH
16 Touku paspbiBa. AcuMOTOTHl rpadukoB (ynkuuit. CBoiicTBa  (pyHKUHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN
3.8 ApudmeTrndeckast U reoMeTpuueckas nmporpeccuu. opmyia CI0XKHBIX TPOIICHTOB
4 Hayana maTeMaTnyeckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKITHIA
[IpumeHeHne NPOU3BOJHONM K HCCIEIOBaHUIO (YHKIMIA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxosxaeHne HamOobIIer0 ¥ HAMMEHBIIETO 3HauYeHHsT (QYyHKIMU Ha
OTpEe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHosecTBa U JIOTHKA
5.1 MHoecTBO, onepannu HajJ MHOKecTBaMu. Jlnarpammsl Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 [CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIE U IITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHukH
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJINUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

YueOnuk '"MartemaTuka. BepositHocth u craructuka 10-11 knaccebl. ba3oBbliii u
yriay0JéHHnbiii yposens''. B a1Byx uactsx. [Ipocsemenue. Apropsl: Beicoukuit 1.P., Smenko

N.B.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1O.H.Tropun, A.A.Makapos, 1.P.Beiconkuii, 1.B.Amenko

1) YueoHoe nocodue ''"Teopusi BeposiTHocTeii U craTucTuka'' . MITHMO. 2008 roa. Ckxauats
pdf.

2) DkcnepuMeHTaabHOe YueOHoe nmocodue st 10-11 ki1. '"Teopusi BeposiTHOCTEH M

cratuctuka'. MIITHMO. 2014 roa. Ckayatb pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

I0.H.Tropun, A.A.Makapos, 1.P.Briconkuii, 1.B.Slmenko

1) Yueonoe nocodue ''"Teopusi BeposiTHocTeii U craTucTuka' . MITHMO. 2008 roa. Ckauate
pdf.

2) JkcnepuMeHTa/IbHOE YueOHoe nocodue s 10-11 k. "Teopusi BeposiTHOCTel 1
cratuctuka'. MITHMO. 2014 rox. Cxauats pdf
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