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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbii Kypc «BeposSTHOCT, W CTaTUCTHKa» YIIIYOJIEHHOTO YpPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yrayOJIEHHOTO YPOBHS HAa YPOBHE CpeqHero oliiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it (GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYpBl U
IIOHMMAaHUSA POJIA TEOPUU BEPOATHOCTEH KaK MAaTEMaTHUYECKOIO MHCTPYMEHTA Ul
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsl MPEACTABICHUS OOydaroluxcs O METOoAax HCCIEeI0OBaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE IPEACTABICHUM O CIYyYaMHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXIY
HAMM Ha B@XHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOIb3YEMBIX
JUISL  ONMCaHUsl  AHTPONOMETPUYECKUX U JIeMOrpapuuecKux  BEJIMYHUH,
NOTPENIHOCTE B pa3IMYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHAIBHOCTEM, HO TaKXe COLMAJIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT armapaT
aHann3a OoNbIIMX JaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHHMAaEeT
oOCyXKJleHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
MMEIOIIIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIIHIO.

B cooTBEeTCTBMM ¢ YyKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUW B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaja JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JjIs1 (DOPMHUPOBAHMS TPEACTABICHUNA O PaCHpPENesIEHUH BEPOSTHOCTEH
MEXKYy 3HAUYCHUSIMU CIIy4YarHbIX BEJIMYMH. BaxKHYyI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAJIBHOTO paclpeneeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHbIX SIBIICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIME. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIPEIEICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4yalHbIMM BEJMYMHAMHU U OINKMCAHHE OTOM CBSI3M C MOMOIIBIO
Kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCeMBaHUsI», U3YYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJIGHHE C pacipeacicHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 gac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: MUKl U nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: NepecedeHre, O0bEeUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BepossTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHUMBIX wucnblTaHuid bepHymm. CnydaiiHpli  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj CIy4YyallHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMHMAJILHOE.

CoBMecTHOE pachpeesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumble
CIIy4YallHble BEJIMYMHBL.MATEMAaTHYECKOE OXHAAHUE CIIy4YalWHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUIAAHUS
(cTpaxoBanue, JioTepes). MaTeMaTHueckoe OXHIAaHUE OWHApHOM clydailHOMU
BEJIMYMHBI. MaremaTndyeckoe OXHUJAHUE CYMMBbl  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE r€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXMJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss uM cTaHAapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pacnipenenenusa. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeOnimuéra. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpmimx  uyucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
xapakTepucTuku. OIeHNBaHUE BEPOATHOCTH COOBITHS MO BBHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pacHpeeieHUI0. 3a1au, MPUBOISAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NIOKA3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocienoBaTenbHOCTE  OQWHOYHBIX  HE3aBUCHUMBIX  COOBITHH. 3aaadu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caydaiiHbix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST JIByX  BEJIWYMH. BpIOOpouHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEUWHOW CBS3BI0O M MPUYUHHO-
CJIEICTBEHHOM CBs3b0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.

3aBy4y_[lnpektop_COBETHUK
Mbl 8 MAX https://max.ru/deputy director
Mol 8 BK https://vk.com/deputy director




IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHU,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSIIEMY POCCUNCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO ITOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUJOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHHE TIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyu4éToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK HCCJIENOBATENbCKUIT HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3alayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiu4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
Npe3eHTAlUNA U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mnpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh LEJIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh TMOHSITHUSMH: CIy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DJIIEMEHTAPHBIN MCXO])
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOUTh U (HOPMYITHPOBATH
COOBITHSI:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
MIPOTUBOIOJIOKHOE JJAHHOMY, HUCIOJIb30BaTh JUarpaMmbl Dujiepa, KOOPAUHATHYIO
PSAMYIO JUTsl PEIIeHUsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHHUS BEPOATHOCTEHN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4yalHBIX COOBITUH;



ONEpPUPOBATh  NOHATHUSAMMU:  yCIOBHAsA  BEPOSATHOCTb,  yYMHOXECHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYYalHOTO 3KCIEPHUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu pelieHuu 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITUI MO opmyse u
10 OPraHU3alUHU CIy4YalHOTO YKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CIly4allHbIil ONBIT (MCIBITAHUE), YCIIEX M HeyJada, HE3aBHCHMBIE HCIBITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUH HCHBITAHUN [0
IIEPBOr0 YCIIEXa, B CEPUM HCIBITAHWW bEpHyHM, B ONBITE, CBA3AHHOM CO
ClIy4aliHbIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CcBOOO/IHO OIEPUPOBaTh MOHATUSAMU: ClIydailHas BEJIMYMHA, pacHpelesieHUe
BEPOSTHOCTEM, JuarpamMMma pacrnpeiesiiceHus, OuHapHas CiydailHas BeJIWYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYUH [UIS BBIICICHUS PACHPEACIICHAsS KAKJIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIly4YallHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEMaTUYECKOrO OKUJAHUS CIy4ailHOW BEJIMYMHBI (pacipeneneHus1), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TPH PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

cBOOOIHO ONEpPUPOBATh MOHITUSMM: JUCIEPCHUs, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeienieHusi) MPU PELICHUU 3a/ad, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeICHUN.

K koniry 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TE€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKHUE TUIIOTE3BI, MOJIb3YSACh H3yUYEHHBIMU PACIPEACICHUSAMU;

OPUBOAUTH  NpPUMEPBHl  331ay, MNPUBOAALNIMX K  [OKa3aTEJIbHOMY
pacrpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIBbHOMY  PaCIHpENEIEHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeeieHus,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

ompenensaTh  KO3hOUIMEHT  JTUHEHHON  KOppEeJsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DeMeHTHI Teopuu rpadoB 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakruyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJIBIINX YUCEI

DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTeIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBs13b MEXy CIIy4ailHBIMHM BEJITMYUHAMH

O0001IeHNe U cCUCTEMaTU3aLNS 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3HbIi Tpad,
MIpeJICTaBICHHE 3a]Ia4H C
oMoIIbo rpada

Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [1IyTh B rpade. Lenu
Y IIUKJIBI

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padbr Ha miockocTH. [depeBo
CIIy4alHOTO KCIIEpUMEHTA

https://m.edsoo.ru/24XFA5016

CayyvaiiHble SKCTIEPUMEHTHI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXOMBI)

BeposiTHOCTB CitydaitHOTO
coObITHs. BepositHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOXKHBIMU
AJIEMEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB citydaitHOTO
coObITHs. BepositHOCTH
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMU COOBITUAMU

https://m.edsoo.ru/JIIN2M7PO

https://m.edsoo.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOIOKHBIE COOBITHSI.
DopmyJia CIIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3INKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0OBHOM
BEpPOSITHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJiia yCI0BHOM

BEPOSITHOCTH

dopmyiia IOJIHON BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

12

13

®opmyina baieca.
HezaBucumble coObITUS
KomOunaTopHoe mpaBuiio
yMHOKeHUs. [lepecTtanoBKY 1
¢bakropuan

Uucno coueraHui.
Tpeyronbuuk Iackans

https://m.edsoo.ru/NYFOVJI6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

14

15

16

®opmyna Ounoma HproToHa

KonrtponbHast padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"
bunapHbI ClIy4alHBII OIBIT
(ucmipITaHMe), YCIEeX U Heyaua.
HezaBucumeble ucnbITaHus.

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

Cepust He3aBUCHUMBIX
WCIBITAHUH JI0 MIEPBOTO ycrexa
Cepus He3aBUCHMBIX
WCIIBITAaHUH J0 NIEPBOTO ycIrexa

https://m.edsoo.ru/Q1KT2Y9IU

18

19

20

Cepus HE3aBUCHUMBIX
ucnbiTanui beprynnm
Cayyaiinelii BEIOOp U3
KOHEYHON COBOKYITHOCTH
[IpakTuueckas pabota c
HCII0JIb30BAaHUEM 3JIEKTPOHHBIX
TalJIuI

https://m.edsoo.ru/HIWIZ7FDS

https://m.edsoo.ru/VCL7PSU0X

https://m.edsoo.ru/NE6OMIZIO

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jnarpamma pacnpeneseHus

https://m.edsoo.ru/SMFB4W 1JM

22

Onepanuu Haja C1y4aiHBIMU
BennuuHaMu. [Tpumepst
pacnpenenenuil. bunapnas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

24

25

I'eomerpuyeckoe
pacnpenenenne. bunoMmuanbHOE
pacnpeneneHue

MareMaTnuyeckoe 0KHUIaHHE
CIIy4allHOM BEJIMYHHBI.
CoBMecTHOE pacnpeieneHue
JIBYX CITy4alHBIX BEJIMYNH

HeszaBucumele cnydaiiHbie
BeanuuHbl. CBOCTBA
MaTEMATUYECKOTO OKUIaHMU.

https://m.edsoo.ru/JITT2F54GL

https://m.edsoo.ru/77Z76Y7KB

https://m.edsoo.ru/N9D71J9PM




26

27

MareMaTHueCKOe OKUIaHNE
OMHApHOM cirydaitHON
BETMYMHBI
MareMaTHueCcKOe 0)KUTaHNE
TE€OMETPHYECKOTO U
OMHOMHAIBHOTO
pacrpeneneHui

HI/ICHepCI/IH H CTaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CsoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

30

31

MareMaTH4ecKoe OKHIaHNE
MPOU3BECHUS U JUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIyYaHBIX BEJIUYUH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIT

Jlucriepcust M cTaHAAapTHOE
OTKJIOHEHHE F€OMETPHUIECKOT0
pacripeneneHusl. .
[IpakTuueckas pabota c
WCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabIuI

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6OLT

https://m.edsoo.ru/NSGZU11.92

32

O0001IeHYE U CUCTEMATU3 AU
3HaHUHU

https://m.edsoo.ru/K2Y9U56JG




Kontponbnas padora No2:
"UcnbiTanusa bepuysm.

33 N
CrnyuvaitHple BeTHYUHBI U
pacrnpeneneHus"

34 O0001IeHrEe U cUCTEMaTU3 AU

3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/EZTQ5A 060

https://m.edsoo.ru/ZEKKZP13J




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YUeOrnImena.
Teopema YeOrrmena. Teopema

bepnynnu. 3akoH O0JIBLIMX YKCe

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

HepasencrBo YeOnlmiena.
Teopema YeOnieBa. Teopema

bepnynnu. 3akoH O0JIBLIMX YKCe

https://m.edsoo.ru/84DPQYS5US

HepasencrBo YeOnlmiena.
Teopema YeOnieBa. Teopema

bepnymnu. 3akoH GONBIINX YHCET

https://m.edsoo.ru/795RTYVP7

Br16opounslii MeTox
UCCIIEI0OBAaHU I

[IpakTuueckas pabota c
MCIOJIb30BaHNEM DIIEKTPOHHBIX
TadIInI

https://m.edsoo.ru/T3HDIU6RS

https://m.edsoo.ru/79ISIHPHP

I'enepanbHast COBOKYITHOCTb U

cilydaiiHas BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIIHETO U JIUCIIEPCUU
TeHEepaIbHON COBOKYITHOCTHU C
TTOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

https://m.edsoo.ru/1234058PN

I'enepanbHast COBOKYITHOCTD U

https://m.edsoo.ru/UFSSLUWZX




CiTyJaitHasi BBIOOpKa. 3HAKOMCTBO
C BBIOOPOUHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO U JUCIEPCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTePUCTHK

10

11

OneHuBaHue BEpOSTHOCTEN
COOBITHI 11O BEIOOpPKE

Cratuctuyeckas runoresa.
IIpoBepka NpOCTEMIINX TUIIOTES C
ITIOMOILBIO CBOMCTB U3YYEHHBIX
pacrpeeneHui

Cratuctuueckas runoresa.
IIpoBepka IpOCTEUINX TUIIOTES C
IIOMOILIBIO CBOMCTB U3YYEHHBIX
pacrnpeeneHnit

[IpakTryeckas pabora c

MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5SVIR1

https://m.edsoo.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

12

[Ipumeps! HepepbIBHBIX
CIIy4alHbIX BennyuH. OyHKIuUA
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K
IMOKa3aTCJIbHOMY U K
HOPMaJIbLHOMY paclpeleICHUsIM

https://m.edsoo.ru/TBYPVVI96N

14

O YHKIUSA IIOTHOCTH
BEpPOSITHOCTH TMOKA3aTEILHOTO

https://m.edsoo.ru/OTSV4AN5GH




15

pacnpezeneHus

@yHKIUA IIOTHOCTU
BEPOATHOCTH HOPMAJILHOTO
pacnpeneneHus

https://m.edsoo.ru/3BEDF3PKL

16

ITocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObITHit. [Ipumep 3amaun,
IIPUBOALIEH K paCIIPEIEICHUIO
IIyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuueckas padbora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOIHII

https://m.edsoo.ru/6XKX4ZT1F

18

19

20

KoBapranus nByx ciryqaiHbIxX
BennuuH. Koapunuent
KOppEeIsuu

CoBMecTHBIC HAOMIOIEHUS ABYX
BEJIMYHMH

Br16opounsiii ko duueHT
KOppesun

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPQOZ9

https://m.edsoo.ru/SL2HPVEAB

21

22

23

Paznuune mexay nmuHeHHON
CBSI3bI0 Y IPUYMHHO-
CIIEICTBEHHOH CBSA3ELIO

JIunelinas perpeccus

[IpakTuueckas pabota c
MCIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBnenue JaHHBIX C
MTOMOIIIBIO TAOJIUIT U JUArPaMM,

https://m.edsoo.ru/JHOWUMG6V 3




25

OoImucarciibHasA CTaTUCTUKaA

OnbITEI C PaBHOBO3MOKHBIMU
SJIEMCHTApHBIMU COOBITUSIMH

https://m.edsoo.ru/XLU9TEDVR

26

27

28

29

Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
dbopmyn

Beruucnienue BeposiTHOCTEH
COOBITHI ¢ IPUMEHEHUEM
rpadM4ecKux METOJIOB:

KOOpJMHATHAs IpsiMasi, 1epEBO,

nuarpaMmma Ditnepa
CrnyuaiiHble BEIMUUHBI U
pacrpeeneHus
MatemaTnueckoe 0XKHUIaHne
CIIy4alHOU BEJIMYHUHBI

https://m.edsoo.ru/66 1 M9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJOKXY

30

31

32

MateMmaTtudeckoe OXKUgaHnue
CIIy4aiiHON BEJTMYUHBI
KonrtponbHas pabora:
"BeposiTHOCTB M cTaTucTHKA"

Brruncnenue BeposiTHOCTEN
COOBITHIH ¢ IPUMEHEHHUEM

dbopmMyI u TpadUIECKUX METOI0B
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Brrunciienne BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM

dbopmMyI u TpadUIECKUX METOIOB

https://m.edsoo.ru/YISRDSASM
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CityyaliHble BEJIMYMHBI 1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBePAEeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apuMeTHdeckoe,  MeAHaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JEeMEHTapHOEe COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOKHBIMHU
CIIy4aiiHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIO CIIOKEHHS BEPOSTHOCTEH
IIPU pElIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOLIBIO IPaBWJIA YMHOXKEHHS, C IIOMOIIBIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh NMOHATUSAMHU: UCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, yCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B CepUU
' HE3aBHCHUMBIX HCIIBITAHUNA IO TMEpPBOro YCIeXa, HaXOAUTh BEPOSTHOCTU
coObITHI B cepuu ucnibiTannii beprymnum
6.8 OnepupoBaTb  NOHATUAMM:  ClIy4aliHas  BEJIIMYMHA, paCHpPEICIICHUE
’ BEPOSITHOCTEM, IarpaMma pactpeesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYWHBITIO
’ pacnpenesIeHUI0 UK ¢ TOMOLIbIO AMarpaMm
5.2 OnepupoBaTh TMOHATHEM  MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJHUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCS MAaTEMaTHUUECKOE O0KUJAHUE CIy4alHON
BEIMYMHBI, HAXOAUTh MAaTEeMaTH4YECKOE OXUIAHHWE 10  JaHHOMY
pacrpeesIeHUI0

5.3
54

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTtn MMpEACTAaBICHUEC O HOpMaJIbHOM paclpEACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudmeTHIecKoe,
6.1 MearaHa, HauOoJblllee U HaUMEHblIee 3HAaYCHUs, pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTtHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOXKHBIC
' coObItus. unarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aillHOro
' skcriepuMenTta. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaropnoe mnpaBuno ymHoxeHus. IlepecranoBku u dakropuan. Yucnio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHna
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclnex U Heyjgada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHOBITaHUM A0 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnun
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIIyYailHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUIaHUE,
JTUCTIEPCUSl M CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mprUMeHEeHUsT MaTeMaTUYeCcKOoro
51 OXHMJIaHWs, B TOM YHCIE B 3a7adax W3 TOBCEIHEBHOHM >XM3HU. MareMarndeckoe
' OXHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CITy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJIaHNEe U TUCTIEPCUS TEOMETPUIECKOTO U
OMHOMHUAIBHOTO pacIpe/ieIeHH
5 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U oOIiiecTBe. BrIOOpOUHBIi
' METO/ HCClIeIOBaHUM
5.3 [Ipumepsl  HempepbIBHBIX  Ciy4dailHbIX  BedMYMH. [loHsTHE O  TUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pactipeneneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue QGOpMyIUpOBaTh U ONEPUPOBATh MOHATUSAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4eCKOW HWHAYKLHUU;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OmrucCaHusd peajlbHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a4a4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 00t
JIenuTenab W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMU TMO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MeTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeneinuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABECHCTBA W CHUCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
MHTErpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYeCKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpania; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUM, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamH; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JacTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTATOB, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe H3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLKIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKaroIYI0 CBOWMCTBA PEaJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUuecKu MCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TIpapUUecKrX METOMIOB; MPHUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACHpPECIICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pEIeHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe onepupoBaTb IOHATUAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un

10

YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, Mpu3Ma, NOHpamMuaa, (Gurypa M TOBEPXHOCTh
BpalieHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIlea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHYyca M IWJIMHIPA,

napaujiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
Pa3NUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE JIOTIOJHUTEIBLHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYUCIATH TCOMETPHUYSCKUE BEITUYHHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJIb MOBEPXHOCTH), HCHOJIB3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNICIUIeIa, MUPaMUAbI, TPU3MBI, IHIUHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst PCIICHUA 3a1avuu; ITIOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmnk€HHble BRIYMCICHUS, IPaBUIIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHbIM M LEJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qyaknumit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkuuu. [Ipor3BoHbBIE HIEMEHTAPHBIX (YHKIHIA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka. Teopust BepostHocTel U cratuctuka: 10-11-e kimacesl: yuebnuk: 10-11 xmaccsl/ H.
Tropun, A. A.Makapos, 1.P.Beiconkuti, 1.B. Slmenko; mox pen. Smenko W.B., AkinornepHoe
obmectBo «M3narensctBo «IIpocBemenne» Maremaruka. [Ipodunbheiii Yposens. EI'D 2023
Temarnueckuit TpeHaxep. Teopus BepoaTHocTel | Psizanosckuit Auapeii Padanmosua, Myxux

Jmutpuii I'eHHagbeBUY

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Teopust BEpOATHOCTEM, MATEMATHYECKAS] CTATUCTHKA U AJIEMEHTBI CIIy4alHbIX ITPOLIECCOB.
Yupomiernsiit kypce | ['opoben boprc ConomonoBrnd MeToquvecke peKOMEH I IS
yauTens, paboTaromnero mno yaeonomy nocoduto "Teopust BepoATHOCTEH U CTATUCTHKA"

(FO.H.Tropun u ap., M: MITHMO, 2008)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

DOnekTpoHHBIN 00pa3oBaTenbHbIi pecypc «A caam EI'Dy». MatemaTuka

(npo¢unbHBII YPOBEHB)
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