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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yyaromuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIIOJIb3yEeMbIX
JUISL  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmecTBe. Y4UeOHBIM Kypc sBIseTcs 0a30il IJI1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh y4eOHOrO Kypca 3aHHUMAaeT
o0Cy)XJIeHHE 3aKOHAa OOJBIMX 4YHcel — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKy10 (hopMalIu3aluio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coniepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yalHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOrO0 y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conepxanve mmaNH «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4YallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BeposTHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u daktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX wucnblTaHuWd bepHymnu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIy4alHbIE BEIMYMHBL.MaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW CclydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe  OXKHUJIAHUE CYMMBbl  CJIYyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIyyaiHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEICHUSA M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcuss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO

pacrpeeneHusl.
11 KJIACC



HepasenctBo UeOwnméBa. Teopema UeoOniméBa. Teopema beprymmu. 3akoH
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpeppiBHbIE ciy4yaliHble BeJlW4YUHBL. [Ipumepbl. DyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAaJIbHOMY pacrpeaeneHuto. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuduH. KoadduuueHt auHEHHOM
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYHYAHBIA SKCIEPUMEHT (OIbIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIIy4allHOTO  OMbITa, HAXOIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMyIIMpOBaTh COOBITHS: MEpPEceUeHHE, 00beIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO U PELIEHUsS 3a/ay, MOJIb30BaThes (HOpMyIIoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;



ONEPUPOBATh  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  yYMHOXCHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHS, JepeBa
CIy4ailHOTrO OTbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4yaillHBIA  ONBIT
(ucblTaHuE), yCleX M HeyJaya, HE3aBUCHMbIE UCHBITAHMS, CEpUsl HUCIBITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyIM, B OmbITe, CBA3aHHOM CO CIy4YallHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, AMarpaMMma paclpeesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUYECKOe, ONHOMUAIIBLHOE PACIIPECIICHHE;

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IBYyX CIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYailHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUS CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIUYUHBI
(pacripeniesieHHs) NMPU PELIEHUM 3a/1ad, BBIYKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKHUE TUIIOTE3BI, NIOJIb3YSACh N3yUEHHBIMU PACIIPEACIICHUSIMY;

NPUBOAUTHh  MPUMEPBl  3a4ad, MPUBOIAIIMX K  IOKA3aTeJIbHOMY
pacmpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIbHOMY  PacCIpElEeiIeHUIO.
OmnepupoBath NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeICHNUs,
(GYyHKIUS TUIOTHOCTH H  CBOWCTBA HOPMAJIBHOTO PAaCIHpEEICHUS;ONpenesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO (PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

DnemeHTbITeOpUUTrpadoB

KoanuecTBouacos

Bcero

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

CrnyualiHble ONBITHI, CITy4aiiHbIE
COOBITHSI U BEPOATHOCTH
COOBITHI

Omnepanuu HaJ MHOKECTBAMH U
coObITusiMu. ClIOXKEHUE U
YMHO>KEHHUE BEPOATHOCTEH.
VYciioBHast BEpOATHOCTb.
He3zaBucumblecoObITHS

ONeMEHTHIKOMOMHATOPUKHU

Cepun nocienoBaTeNIbHbBIX
ucnbiTanuil. Mcneiranus
bepnynnu. Ciyvaiinslii BEIOOp
13 KOHEYHON COBOKYITHOCTH

CrnyvaliHbIeBETMUUHBI U
pacnpeneneHus

14

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KJIACC

N KosaunuyecTBoyacoB JJIeKTPOHHbIE
[1]
HaumenoBaHnuepasieioB u (ungposbie)
n/ Bcer KonTposbubiepadoT IMpakTnyecknepador
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIepecypc
n 0 bl bl
bl
1 3aKOHOOJIBITUXYHCEIT 5
) DIIeMEHTHIMATEMATUYECKONCTATUCTUK 6
u
HenpepbiBHBIE CiTyyaliHbIE BEIMYHUHBI
3 (pactipeienienust), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrpeeeHust
4 Pacnpenenenuellyaccona
5 CBsi3bMeEK Ty CITyYalHBIMUBEITUYUHAMU
O06o0061IEHNE U
6 . 11 1
cucTeMaTu3alusI3HaHul
OBUIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne

~

Temaypoxka

KoanuecTBoyacoB

Be
ero

KoHTpoJbHBI
epadoThI

IIpakTHYecKHn
epadoThI

Haraunzy
YyeHHus

JIeKTPOHHBbIeNU(POBHICOOPA30OB
aTeJibHblepecypchl

I'pad, cBsa3HEBI rpad), mpencraBieHne
3aJla4d ¢ TOMOIIIBIO Tpada

CreneHnsb (BaJIGHTHOCTD) BEPILIUHBL.
[Tyt B rpade. Llenu 1 nuUKIbI

I'padst Ha mockocTu. JlepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI)
U CTy4alHbIE COOBITHS.
DneMeHTapHbIECOOBITHS (MCXOIbI)

BeposiTHOCTB citydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITUSIMHA

BeposiTHOCTB ClTy4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU
COOBITHSAMHA

[Tepeceuenue, oObeTMHEHHE

MHOJKECTB U COOBITHIA,
MIPOTUBOMOIOKHBIE COOBITHSI.




DopMynaciIoKEHUABEPOATHOCTEN

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BepositHOocTel. Dopmyiia yciioBHOM
BEPOATHOCTH
VYcnoBHas BEPOSITHOCTh. Y MHOYKEHUE

9 BepoATHOCTEH. DPopMyJia yCIOBHOM
BEPOSATHOCTH

10 ®opMynanoaIHONBEPOSITHOCTH

1 ®opmynabaiieca.
HezaBucumblecoObITus
KomOunaTopHoe mpaBuiio

12 ymuoxenus. [lepectanoBkU U
(dhakTopuan

13 Yucnocoueranuid.
Tpeyronsauxllackans

14  ®opmynabuHomaHproTOHA
KonrtponbHas padora Nel: "I'padsl,

15  BepoOSTHOCTH, MHOXKECTBA,
KoMOMHaTOpHKa"
bunapHsIii ClIy4alHBIN OIBIT
(ucmbITaHue), ycrex U Heynaya.

16 =~ He3aBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 IIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCTIBITAHUM 10
IIEpPBOro ycrexa

13 CepusiHezaBucUMbIXUcTIbITaHu BepHy

JIIN




19

Cayvaiinelii BEIOOp M3 KOHEUYHOM
COBOKYITHOCTH

20

21

22

23

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIHI

CityyaiiHasi BeJIMUMHA.
Pacnpenenenue BeposTHOCTEI.
Jwnarpamma pacnpenesieHus

Onepanuu Haj Clly4ailHbIMU
BenuuuHaMu. [Tpumepsl
pacrnpeeneHuil.
bunapnascnyyaiiHasBenu4nHa

FeOMeTpI/IqecKoepacnpeneneHHe.
EI/IHOMI/IaJ'IBHoepaCHpeI[eJ'ICHI/IC

24

MaremaTuyecKoe OKHUIaHuE
ciy4aitHoit BennuuHbl. COBMECTHOE
pacipeneneHnue IByX CIIy4alHbIX
BEJIMYMH

25

HesaBucnmele cirygaiiHble BEJIMUNHBI.
CBoiicTBa MaTEMaTHIECKOTO
O’KMJIaHHUS.
MareMatnueckoeo X IaHueOnHApHON
CIIy4YalHOMBEIUYMHBI

26

27

MateMmaTtudeckoe OXKUgaHue
T€OMETPUUYECKOTO U ONHOMHUATIBFHOTO
pacrnpeeneHunit

Hucnepcus u
CTaHJIapTHOEOTKIIOHEHHE




28

Jlucrniepcust OMHAPHOM Ciry4aiiHON
BeJIMUMHBI. CBOMCTBA JUCIIEPCUU

29

30

31

32

MartemMaTuueckoe OXKXKHAAaHUC
MMPOU3BCACHUSA U JUCIICPCUA CYMMBI
HC3aBUCHUMBIX CJIy‘I&fIHBIX BCJINYHUH

Jucniepcusi OMHOMHUAIBHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCIoJIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

Jlucrnepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE I'€OMETPUIECKOTO
pacmpezneseHusl.
IlpakTuueckaspabora c
I/ICHOJII)3OBaHI/ICM3JIeKTpOHHI)IXTa6JII/III

O06006111eHE U
CHCTEMAaTH3alUI3HaHUN

33

KonTponbnas padota Ne2:
"Ucneirannsa beprynnu. Cirydalinbie
BEJIMYMHBI U pacrpeeneHus”

34

O06001menue u
cUCcTEeMaTH3aIusI3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne KosanyecrBouacos
Haraun3y JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
n  Temaypoka Bce Kourpoabnusie  IIpakTHuyeckue
YeHHU s TeJIbHbIEPeCypChl
/ ro padoThI padoThI
n

Hepasencto YeOrbIena.
Teopema YeOrrmena. Teopema 1
bepnymu. 3akoHOOIBIIMXYHCEN

Hepasencto YeOrbIena.
Teopema YeoOrimena. Teopema 1
bepnymnu. 3akoHOOIBIIMXYHCET

Hepaenctso YeObimena.

Teopema YeoOnimena. Teopema 1
bepaymnu. 3akoHOOMBIIMXYHCET

Bri0opounsliimeToIMCCIE OBAaHI

v

u

[TpakTuyeckas pabora ¢
HCITOJIb30BAaHNUEM JJIEKTPOHHBIX 1
TabIunI

['enepanbHas COBOKYITHOCTh U
Clly4JaifHas BEIOOpPKA.
3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHETO U TUCTIEPCUU
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK




I'enepasibHast COBOKYIIHOCTD U
cilydaiiHasi BbIOOpKa.
3HAaKOMCTBO C BEIOOPOUHBIMU
xapaktepuctukamu. OLeHKa
CPEIHET0 U TUCIIEPCUU
Tre€HEPAILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEePUCTHUK

O1ieHUBaHUE BEPOATHOCTEH
COOBITHH IO BEIOOPKE

Craructrueckasi TUIIOTE3a.
[TpoBepka mpoCTeHIINX TUTIOTE3
C TIOMOIIIbIO CBOMCTB U3YYE€HHBIX
pacrpeaeneHui

10

Craructuyeckasi runoresa.
[IpoBepka mpocTenmnx TunoTe3
C TIOMOILIBIO CBOWCTB U3Y4YEHHBIX
pacpeneneHun

11

[IpakTuueckas pabora c
HCTIOJIB30BaHUEM AJIEKTPOHHBIX
TabIunIL

12

13

14

IIpumepsl HEMPEPHIBHBIX
CIIyYalHBIX BEUYUH. OyHKIUS
MJIOTHOCTH BEPOATHOCTH
PaBHOMEpHOE pacnpeneneHue.
[Ipumepsl 3a1a4, NPUBOASIIUX K
MOKa3aTeIbHOMY H K

HOPMAJIBHOMY PACIIPEECICHUSIM

(DYHKI_II/IH IIJIOTHOCTH




BEPOSITHOCTH 1OKA3aTEIBLHOTO
pacnpezeneHus

15

16

17

18

DyHKIMSA INIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO
pacrpeneieHus

ITocnenoBareabHOCTD
OJIMHOYHBIX HE3aBUCHMBIX
coObITuil. [Tpumep 3anauu,
MPUBOJISIIECH K PaCHpEICICHUI0
[Iyaccona

[TpakTuyeckas pabora ¢
MCII0JIb30BAHUEM DJIEKTPOHHBIX
TadInIL

KoBapuanust 1Byx citydailHbIX
BennuuH. KoaddunmeHt
KOPPEeSIIIU

19

CoBMeCTHBICHAOIOICHHUSIBYXBE
JAYUH

20

21

22

Br16opounbliiko3hpuneHTkopp
ensuun

Paznnune Mexny JIMHEMHOU
CBS3BIO U IPUYUHHO-
CJIEICTBEHHOU CBS3bIO

JInneliHnasperpeccus

23

24

[TpakTrueckas padoTta ¢
HCTIOIH30BaHUEM AJIEKTPOHHBIX
TabIuUIL

HpCI[CTaBJ'ICHI/IC JaHHBIX C




MIOMOIIBIO TAOIUI] ¥ TUarpamm,
ornucaTebHasi CTATUCTHKA

25

26

27

28

OMBITHI ¢ PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

Brrunciienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM
opmy

Brruuciaenue BeposiTHOCTEH
COOBITUH C TPUMEHEHUEM
rpauIeCKUX METOJIOB:
KOOpPJMHATHAsI MpsiMasi, IePEBO,
auarpaMmma Jiepa

CiryyaliHpIEBEJTMYHUHBI U
pacripeesieHus

29

30

31

MareMaTnuecKoeo KuaaHUEeCTyd
AMHOWBEITNYUHEI

MareMaTH4ecKOoe0 KU JaHUECTyd
allHOMBEIINYMHBI

KonTponbHnas pabora:
"BeposITHOCTD M CTaTUCTHKA"

32

Brraucnenue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpadUIECKIX METO/I0B

33

34

Brruncnenue BeposTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpadUIECKIX METO/I0B

CrnyyvaiiHble BETMYUHBI U
pacnpeeneHusl.




MareMaTH4eCcKoe OXKHIaHIe

CIIy4ailHON BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

KoanposepsiemoropesyJbrara

6.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

TeopusBepOATHOCTEN U CTATUCTUKA

YuraTh U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

6.2

6.3

OnepupoBarh TOHATUSIMU: CpeaHee apu(METHUECKoe,
MeauaHa, HauOoJbpllee, HauMEHbIIEEe 3HAUY€HHE, pa3Max
MacCHBa YUCIOBBIX JaHHBIX

OnepupoBarb MNOHATHAMM: CIyYalHBIM  SKCIEPUMEHT
(ombIT) M ciydyailHOE COOBITHE, 3JIEMEHTApHOE COOBITHE
(37IeMEHTapHBIN HMCXOJ) CIYyYalHOTrO OIBITA, HAXOJUTh
BEPOSTHOCTH B ONbITaX C PABHOBO3MOKHBIMU CITy4YalHbIMU
COOBITUSIMM, HAXOAWTb U CPAaBHUBATH BEPOATHOCTH
COOBITUH B M3YYEHHBIX CIyYalHBIX dKCIIEPUMEHTAX

6.4

Haxomute u ¢opMyaupoBaTh COOBITHS: TEPECEUCHUE U
00beTMHEHHE JTaHHBIX COOBITHH, CcoOBITHE,
MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO; TOJH30BATHCA
auarpamMmamu  Oiinepa U GOpMYJIOM  CIIOXKEHMS
BEPOSITHOCTEH MpU PEIICHUH 33724

6.5

OnepupoBaTh  TOHATHSAMHU:  YCJIOBHAasT  BEPOSITHOCTb,
HE3aBUCHUMBIE  COOBITHS; HAXOAUTh BEPOSITHOCTH C
MOMOIIBIO TIpaBWJIa YMHOXEHHUs, C TIOMOINBIO JepeBa
CIIy4ailHOTO OmbITa

6.6

6.7

6.8

[IpuMeHsATh KOMOMHATOpPHOE MPaBHJIO YMHOXKEHHUS TNpU
pelIeHnu 3a1a4

OnepupoBaTb MNOHATHAMM: MHCIBITAHWE, HE3aBUCUMBIE
WCIIBITAHUS, CEpUs MWCHBITAHWW, YCIeX U Heyaaya;
HaXOJIUTh BEPOSITHOCTU COOBITHH B CEpUU HE3aBHCHUMBIX
HCIIBITAHUN 1O IIEPBOro ycCrexa, HaXOAUTb BEPOSITHOCTH
COOBITUH B cepuu ucnbITaHuil bepHysm

OnepupoBaTb  NOHATHUSAMHU:  ClydailHas  BEJIMYMHA,
pacnpeeseHne BeposTHOCTEN, AMarpaMMa paclipeesieHus

11 KIIACC

KoanpoBepsiemorope3syJjbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOCHUS



OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001rero ooOpazoBaHus

5 TeopusABEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTHU 3HAYEHUI CIIy4JaitHOM
' BEJIMYUHBIIO paclpeAesIeHUIO WIK C IOMOIIbIO IharpaMmm
OnepupoBarh MOHSITHEM MAaTEMaTHYECKOTO OKHJIaHUS,
NPUBOJIUTH  MPUMEpPbl  TOro,  Kak  I[PUMEHseTCs
5.2 MaTeMaTUYeCKOE  OXUJAHUE  CIy4YalHOW  BEJIMYUHBI,
HaXxOJUThb MaTeMAaTUYECKOEe OXHUAAHHE 10 JaHHOMY
pacnpeeneHuto
53 Nmets npencTaBieHne o 3aK0HE OOJBIIUX YHCET
5.4 Nwmets nipeacTaBiieHre 0 HOpMajIbHOM pacnpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC
Kox  IIpoBepsieMbliidjieMeHTCOAEPKAHUS
6 TeopusaBepoOATHOCTEN U CTATUCTHKA
[IpencraBienue naHHBIX ¢ MOMOIIBIO Ta0auI U Auarpamm. CpenHee apumeTuyecKkoe,
6.1 MearaHa, HauboJbllee U HaMEHbIllee 3HaYeHUs, pa3Max, JUCIEepPCUsi U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaliHbple KCTICPUMEHTHI (OTIBITHI) M CITy9allHbIe COOBITHS. DIIEMEHTAPHBIC COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciydyallHOTO COOBITHS. bBAM30CTH YaCTOTHIM BEPOSTHOCTH
' coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposTHOCTHCOOBITHI B ONBITAXCPABHOBO3MOKHBIMUAIEMEHTAPHBIMUCOOBITUSIMU
6.3 Onepauuu Haja  COOBITHSIMHM: II€peceueHue, OObEIUHEHUE, IPOTUBOIOJIOKHBIE
' coObITus. Jlunarpammeidiinepa. @opMyaciioKCHUSIBEPOSTHOCTEH
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXKEHHE  BEpoATHOCTEW. JlepeBo  ciyuyallHOTO
' skcriepuMenTa. @opmysanoaHoiBeposTHOCTU. HesaBucumbiecoObITHS
6.5 Komb6unaroprnoe mpaBuno ymHOoxeHus. IlepectanoBku U dakropuan. Ywucno
' couetanuii. Tpeyronpuuk [lackans. @opmyna 6bunoma HeroToHa
bunapHplli ciaywailHbIi ONBIT (MCHBITaHUE), ycmex U Heynada. HesaBucumeble
6.6  ucnbitanuss.  Cepusi ~ HE3aBUCHMBIX  HUCOBITAHMH 1O  TEpBOro  ycmexa.
CepusiHe3aBUCUMBIXUCTIBITAHUITbepHY TN
6.7 Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHocTed. Jluarpamma pacrmpelieneHus.
' [IpumepsipacnpeeneHnii, B TOMYUCIEreOMETPUUECKOENOMHOMUAIBHOE
11 KUIIACC
Kon IIpoBepsiembliidjIeMeHTCOAEPKAHUSA
5 TeopusiBepoATHOCTEN U CTATUCTHKA
UucnoBble XapaKTepUCTUKU CIYYalHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXKHJIaHHE,
JUCIIEPCUsl U CTaHJAPTHOE OTKIJIOHeHue. [Ipumepsl mpuMeHeHHs MaTeMaTH4eCKOTo
51 OKMJIaHUS, B TOM 4YHUCJIE€ B 3a/Jauyax M3 IMOBCEAHEBHOM XW3HH. MaTemaTuiyeckoe
' OXKHMJIaHWE OWHApPHOW CIydYaiHOW BETWYMHBL. MaTeMaTH4eCcKOoe OXKHUJIAaHUE CYyMMBI
CIIy4alHbIX BEJIWYMH. MaTeMaTH4eCKOECOKUIaHNE U JUCIEPCUIT€OMETPUIECKOTO U
OMHOMHATBHOTOPACTIPEICTICHHU I
59 3akoH OONBIIMX dYHMCEN M €ro pojb B HayKe, MpUpoJe U oOmIecTBe.
’ Bri6opounsiiMeToAMCCIEI0OBAHUI
53 [Ipumepsl  HENpPEpBIBHBIX  CIy4yalHbIX BedWYuH. [loHSATHE O  IUIOTHOCTH
’ pacnpeneneHus. 3ajauu, IpUBOJALIME K HOpMalbHOMYpacnpeaeneHuto. [lonsatue o




HOPMaJIbHOMpACIpeIeICHUH




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 00uero 0o0pa3oBaHus

Bnagenne wMerogamMu — J0Ka3aTeNbCTB, ajlrOpUTMaMu
pelieHus 3a1ad; yMeHue (GopMyJIupoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpeIeNICHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHATh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE U MIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
OpUMepbl W KOHTPIPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKUUU; MPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXJIeHHs TpU  pElIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PAacCyXJIECHUW; yMEHHE
OIEpUPOBATh TOHATUSAMHU: MHOXECTBO, ITOAMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONMCAHHSA
pealIbHBIX MPOLIECCOB U SBJICHUH U MIPU PELICHUH 33/1a4, B
TOM 4YHCJI€ U3 JAPYrMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 33a]aBaTh U OMHUCHIBATH
rpadsl pa3IMYHBIMU CIIOCO0AMH; HCIOJB30BaTh T'PadbI

Ipu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPATbHOE YHCIIO,
[[eJI0€ YHUCIIO, CTENeHb C IEeNbIM IOKa3aTeleM, KOpPEHb
HATYpaJIbHOH CTENEHW, CTENEHb C  palMOHAIBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTeIeM,
gorapudM  UMciaa, CHHYC, KOCHHYC W  TaHI€HC
MPOU3BOJIBHOTO  YHCIA,  OCTaTOK 1O  MOJIYJIIO,
paloHadbHOE  YHUCIO,  HPpPalMOHAIBHOE  YHCIIO,
MHOJKECTBA  HATYpalbHBIX, LEJIBIX, PANHOHAIBHBIX,

I[GﬁCTBHTGJ'IBHBIX YHUCCII; YMCHHUEC HUCIIOJIB30BATh IMIPHU3HAKH




JCIIMMOCTH, HanMEHBIITHH oOImMi  OenuTenbs U
HalMeHblIee oflee KpaTHoe, anroput™m EBknmpa mpu
pelleHnn  3aja4d;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3ULUOHHBIMM  CHCTEMaMH  CUHCJICHMS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH M TPeoOpazoBaHHS
BBID@XEHUII ~ cO  CTemeHsMH U Jiorapupmamu,
npeoOpa3oBaHus JPOOHO-PAIIMOHANBHBIX — BBIPAKEHUI;
YMEHHME OIEpUPOBATH MOHATUSAMU: IOCIEI0BATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEUHO YOBbIBaIOIIas TIeoMeTpUYecKast
IIpOrpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (HOpMYJI; yMEHUE
ONEpUPOBATh  MOHATHSAMHM:  KOMIUIEKCHOE  YMCIIO,
CONpPSKEHHBIE KOMILIEKCHBIE YHCiIa, MOLYJb U apryMEHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3alucud KOMILICKCHBIX
yucen  (reoMeTrpuyeckas, TPUTOHOMETpHYECKass MU
anredpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKHE
JEUCTBUS C KOMIUIEKCHBIMH  4YMCIAaMH; TPUBOAUTH
IpUMEpPbl  HCIHOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeAeNuTeNb  MaTpUIlbl, TE€OMETPUYECKHH  CMBICI

ONIPCACIINTECIIA

YMmeHue onepupoBaTb MOHATHAMH:  PalMOHAIBHBIE,
UppalOHAIIbHBIE, MOoKa3aTelbHbIE, CTETCHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUECKUE YpPAaBHEHHS H
HEpPAaBEHCTBAa, MX CHCTEMbI; yMEHHE OIepUupOBaThH
MOHSTUSMM: TOXKJECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpPaBHEHHH W HEPABEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHMI,
HEpPAaBEHCTB U CHUCTEM; YMEHHE penlarb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3IUYHBIX
IPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; NPUMEHATh YpPaBHEHHUS, HEPABEHCTBA, MX
CUCTEMBI I PEIICHN MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3

pa3NIUYHBIX 001aCTe HAYKH U PEaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTD




(GYHKIMY, TEPUOAWYHOCTh (YHKIHH, OTPAHUYCHHOCTH
(GYHKIIMH, MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM (QYHKIIHH,
HanOospIllee W HaWMEHbIEE 3HAYEHUS (QYHKUUU Ha
OPOMEXYTKE, HempepbiBHas  (QyHKIMSA, aCHMIITOTHI
rpa¢puka GyHKOMM, TepBass M BTOpas MPOM3BOTHAS
(GYHKIMM, TEOMETPHUYCCKHH W  (HU3MYECKUH CMBICT
IPOM3BOJIHON, TIEpBOOOpa3Hasi, ONpeaeNEHHBIH HHTErpal;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka GpyHKIUN; YMCHHE
BBIUUCIISITH  NPOU3BOAHBIE  CYMMBI,  IPOM3BEICHUS,
YaCTHOTO W KOMIO3UIMH (YHKUIUH, HAXOAUTh YpaBHEHUE
KacaTenbHOH K Tpaduky (QyHKIUH; yMEHHE HaXOIUTh
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QyHKUMH;  yMEHHE
UCIIONIB30BAaTh  TNPOM3BOAHYIO  UIL  MCCIICAOBAHUS
(GyHKIMA, HaXOOWTh HAWOOJBIIME W HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIMIA; CTPOUTH TpadUKd MHOTOUWIECHOB C
UCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKOro aHaln3a;
IPUMEHATh TPOU3BOTHYIO JUTSI HAXOXKACHUS HAWITYUIIETO
peleHuss B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
ODKOHOMHYECKUX M (u3HUecKnX 3agadax; HaxOIHUTh
wiomaau U o0bEMBI (UIYp € MOMOILBIO HHTErpana;
MIPUBONUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMHU: TpapuK (QYHKIHH,
obpatHas (yHKIMSA, KOMMO3UIUSA GYHKIHMHA, JTHHEHHAs
byHKIUS, KBagpaThyHas — (QYHKIHS, palMoHaIbHas
byHKIMS, CcTerneHHas (QYHKIUS, TPUTOHOMETPHYECKUE
GbyHKIUM, OOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIINH,
MmoKazaTenbHas W Jorapudmuueckas (yHKIUH, YMEHUE
CTPOUTh TpapuKd U3YYCHHBIX (YHKIUH, BBIIOIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIB30BAThH
rpaduKy A U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pEIlIeHnH 3a/1a4y U3 APYTruX y4eOHBIX MPEeIMETOB M 3aJad
U3 peaNbHOMN KU3HU; BBIPAXKATh (POPMYyJIaMU 3aBUCUMOCTH
MeXy BEIMYMHAMU; MCIIOJIb30BaTh CBOWCTBA U rpauku
(bYHKUMI A7 pelIeHns] ypaBHEHH, HEpaBEHCTB U 3a]a4 C

napameTpamu; u300paxaTb Ha KOOPAWHATHOHN TUIOCKOCTH




MHOXECTBA PpELICHUN YpPAaBHECHMI, HEPaBEHCTB U HX

CHCTEM

YMeHue pemiath TeKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, IOJIM U YacTH, Ha IBIXKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJOTH, 3a/la4ll U3 001acTu
VOpaBlIEHUS JMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPaBHEHHUs, HEPABEHCTBA U HX
CHCTEMBI T10 YCIIOBHUIO 33/1a4M, UCCIIEIOBATH MOJYYEHHOE
pellieHrne U OLIEHHWBATh IMPaBAONOJ00HOCTh PE3YyJIbTATOB;
YMEHHME MOJICIMPOBATh PEAJIbHbIC CHUTyallud Ha SA3bIKE
MaTeMaTUKH; COCTAaBIATh  BBIPAKEHUSA, YPaBHEHU,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOJYUYCHHBIN

pe3yiibTaTt

Ymenue OIIEpUpPOBaTh MOHSTHUSMM: cpenHee
apudmernueckoe, MearaHa, HauOosbllee U HauMEHbIlIee
3HAYEHMS, pa3Max, JUCIEPCHUsi, CTaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Ha0opa; yMEHUe U3BJIEKATb,
UHTEPIPETHPOBATh HH(POPMAILMIO, TPEICTABICHHYIO B
TaOIUIAX, Ha JuarpaMMax, rpaukax, OTpPa)karollyro
CBOMCTBA PEATBHBIX MIPOLIECCOB U ABJICHUH; NPEACTABIATH
uH(pOpMALMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCJIE0BAaTh CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCIE C
MPUMEHEHHEM TIpadUyecKuX METOJI0OB M 3JIEKTPOHHBIX
CpeAcTB;  rpauyecku  HCCIIEOBaTh  COBMECTHBIE
HaOJIOJIEHUsI C TIOMOIIBI0 JHarpaMM pacceuBaHHs U

JIMHEHOM perpeccuu

YMenue onepupoBaTh MOHATHSMH: CIyYailHBIA OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYHUCIATH BEPOSATHOCTH C HCIOJIb30BAaHHEM
rpadu4ecKuX METOJI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEM, bopmymy MOJTHOM
BEPOSATHOCTH, (Gopmyay bepHymnn, komOuWHATOpHBIE
bakThl U (GOpPMYJIbI; OLEHUBATh BEPOSTHOCTH PEATBHBIX

COOBITHII; YMEHHE ONEepUpPOBATh MOHATHAMM: CilydailHas




BEIMYNHA, pacmpeneienue BEPOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM BEJINYMHBI, byHKIIH
pacnpezneneHus u IUIOTHOCTH pPaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 U HOPMAJIBHOI'O PAaCIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICIICHUN IS
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEIOBaHMIA;
YMEHUE NPUBOAWUTH IPUMEPBHl MPOSBICHUSA 3aKOHA
OONBIIMX YHCel B MPUPOAHBIX M  OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEPUPOBATH IOHATUAMM: COUYECTAHMUE,
IIEPECTAHOBKA, YUCJIO COYETAHWM, YHMCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEHHE NPUMEHATH KOMOWHATOpPHBIC
GbakThl U pacCyKACHUs Ui pelleHHs 3a/1ay; OLEHHUBATh
BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb " UHTEPIIPETUPOBATD

ITOJIYYEHHBIN pe3yJIbTaT

VYMeHune onepupoBarh IOHATHAMH: TOYKa, IpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIM YroJ, TPEXI'PAaHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, [apajjIeIbHOCTh u
NEPHEHAUKYISIPHOCTh NMPSAMBIX M IUIOCKOCTEM, Yroil
MEXIY NPSAMBIMH, YrOJd MEXIY IMPSMON M IJIOCKOCTBIO,
YroJl MEXJy IUIOCKOCTSMH, DPACCTOSHHE OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXKAY MPSAMBIMH, pPaCcCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IpHU
pelieHnH  3a7ad  u3ydyeHHble (AKTBl M TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLEHUBAaTh pa3Mephl OOBEKTOB
OKpPY’KaIOLIET0 MUPA; CTPOUTh MAaTEMATUYECKUE MOJIEIH C
ITOMOIIBI0 TEOMETPUYECKHUX MTOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue ornepupoBaTh MOHATUSMHU: IUIOMAAb (DHUTYDHI,
00BEM ¢burypsr, MHOTOT'PaHHHUK, MIPaBUIIBHBINA
MHOTOTPaHHUK, ceueHue MHOTOTPaHHUKA, KyO,
napajielienunes, npu3Ma, nupamuaa, Qurypa wu

MOBEPXHOCTh BpAIleHUs, LWIMHAP, KOHYC, map, chepa,




wiomanab chepsl, IUIOMAAb TOBEPXHOCTH MUPAMUJIBI,
MIPU3MBI, KOHYc(a, UUIMHAPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajuieeNnuIea, upaMuibl, IPU3MBL,
LWIUHApPA, KOHyca, 1Iapa, pa3BEpTKa IOBEPXHOCTH,
CEUYEHUs KOHYCa M LWIMHIpA, MapajjlesIbHbIE OCH WU
OCHOBAHUIO, CEUYEHUE MIapa, IUIOCKOCTh, KAacaroulascs
chepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MIOBEPXHOCTU BpALLEHUS, UX CEUEHHUS, B TOM YHUCIE C
MIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh  ONpeNeleHHs  U3y4aeMbIX  QUryp,
BbIIBUTaTh TUIOTE3bl O CBOWCTBAX U IpPU3HAKAX
reoMeTpuyecKkux (uryp, 000CHOBBIBATH WM OMPOBEPraTh
UX; yYMEHHE MpPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3jMYHbIM  TpPU3HAKAM, BBIIOJIHATH  HEOOXOJIUMBIE

JOIMOJIHUTCIIBHBIC ITOCTPOCHHUA
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YMeHue  omnepupoBaTh  NOHSATHSMH:  JIBUKEHHE B
IPOCTPAHCTBE, MapalIeNbHBI MEePeHOC, CUMMETpUs Ha
TUIOCKOCTH M B TIPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHMe
noao0usi, MmoAoOHbIe (QUIyphl; YMEHHME paclo3HaBaTh
paBHBIE U 10J00HBIE (QUTYpHI, B TOM YHUCIIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJb30BaTh T'€OMETPUUYECKHUE
OTHOWIEHWsS] ~ TPU  pEmIeHHH  3a/Ja4;,  HaXOJIUTh
reOMETpUYECKUe BEIMYMHBI (UIMHA, Yroj, IUIOLIajlb,
00BEM) TpU pemieHud 3a4ady U3 JIPYruxX Yy4eOHBIX
NPEeIMETOB M M3 pealbHOW KU3HM; YMEHUE BBIYMCIATDH
TreOMETPUYECKNEe BEJIMYMHBI (IUIMHA, YTOJd, IUIONIalb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIIOJIB3YSl H3y4YCHHBIE
(GOpMYJIIBI 1 METOMBI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaas chepsr;
00béM  Ky0Oa, MPAMOYTOJBHOTO  MapauleJenuIe/a,
NUpaMUIbl, TPU3MBI, LWIMHAPA, KOHYyCa, IIapa; yMEHHUE

HaXOJUTh OTHOIIIEHHE 00bEMOB TIOTOOHBIX (hUTYP
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YMeHne onepupoBaTh MOHATHUAMHU:  HPSIMOYTOJIbHAs

CUCTCMa KOOpAWHAT, BCKTOpP, KOOPAWHATBI TOYKH,




KOOPAMHATBL BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO, pPa3joKCHHE BEKTOpa Mo O0aswucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE,
yrojl MEXJy BEKTOpAaMH; yMEHHUE  HCMOJIb30BaTh
BEKTOPHBIH M KOOPJIHWHATHBIM METOA Uil PELICHUS
FCOMETPUYECKUX 3a7a4 MW 3a7a4 JAPYruX Y4eOHBIX

IIPEAMETOB

13

YMenue BbIOMpATh MOAXOISANINN METOJ JUIS PEIICHHUS
3a[ja4uM; MIOHUMaHUE 3HAYMMOCTH MaTEeMaTUKH B U3y4YEeHUU
MPUPOJHBIX M OOIISCTBEHHBIX IPOILECCOB W SIBJICHHUIA;
YMEHHE Paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTHUKH
B HCKYCCTBE, yMEHHUE MIPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTE€MaTU4eCKON HayKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

1.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLECHTHI,

h2 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JedcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenenp c uenbiM mnokaszareneM. CTeneHb C palMOHAlIbHBIM IOKa3aTelieM.
. CaoiicTBacTeneHu
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIC JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOlepalud ¢ JIeHCTBUTENbHBIMU
1.7 yucnamMu.  [IpuOAMKkEHHBICBBIYNCICHUS, PABUIAOKPYTJICHUS, TpPHUKUAKA U
OLCHKAPE3yJIbTATABBIYNCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommnekcHpieuucna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Henble n 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 HppanuoHanbHeICypAaBHEHHS
23 TpuroHomeTpruyecKkueypaBHEHUS
24 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUECYPABHEHUS
2.5 Lenbie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppannonaibHbIEHEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHoMeTpuyECKNEHEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 DOyHKINUA U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHBIE PyHKIMU. [lepruogmueckueyHKIun
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHkmmu.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIHH.
. MakcuMymbl U MUHUMYMBbl (yHKUuH. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
313 CrenenHas (QyHKUMA C HaTypaJbHbIM M LedbIM Ioka3zaresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [oka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB (yHkmumit. CpoiicTBa  (QYHKIHIA,
. HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI3aIaHHUSIIOCIIEAOBATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 HavanmamaTemaTueckoroananusa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX QYHKINN
[IpumeHeHHe TNPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 JKCTPEMYMBI. Haxoxnennenan0onpmiero u
HaMMEHBIIETO3HAYCHUA(DYHKITTMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnncarenpHasCTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 DUrypbeIHaIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEepXHOCTUBPAIICHUSA
7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






