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MNOACHUTEJIBHASA 3AIINCKA

Yuebnslii Kypc «BeposTHOCTB U cTaTUCTHUKAY YTTyOJIEHHOTO YPOBHS SIBISETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriayOJa&éHHOro
YPOBHSI Ha YPOBHE CpeJHETo 0011ero oopazoBanus. Y4eOHbI Kypc NpeaHa3HaAueH
st (popMUPOBaHKS y OOYYAIOMUXCS CTaTUCTUYECKON KYJIbTYpPhl M MTOHUMAaHUS
pOJM TEOPUM BEPOSITHOCTEM KaK MaTeMaTHUYE€CKOIO MHCTPYMEHTA Uil U3YUYEHHUS
CIIy4ailHbIX COOBITHI, BEIMYUH U TpoiieccoB. [Ipu n3yuenuu kypca oboraiarorcs
MPEACTaBICHUS] OOYYaIOIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS TOHMMAHWE 3HAYMMOCTH W OONIHOCTH MAaTEMAaTHYECKHX METOJIOB
MO3HAHHUS KAaK HEOThEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHPOBO33PEHUS.

Copnepkanre y4eOHOro Kypca HalpaBiI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrarte y 00yyaromuxcs 10JKHO cPOPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJICTISX, UCIOJIb3yEeMbIX
JUJIS1 ONTMCAHUSI aHTPOMTOMETPUYECKUX U AEMOTpapUUECKUX BETUUYNH, TOTPEIIHOCTEN
B Pa3JIMYHbIC POJIa UBMEPECHUSX, IITUTEIBHOCTH 0€30TKA3HOU pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B O0IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 711 OCBOCHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEITUAIMCTAM HE TOJIbKO WHKEHEPHBIX CIEIIMAIBHOCTEN, HO TaKXKe
COIIMAILHBIX U TICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJIbHOW MEpe UCIOJB3YIOT anmapar aHajiu3a OOoJBIINX JTaHHBIX.
[lenTpanbHyI0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIINX
yucen — (PyHIaMEHTaIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUMM € yKa3aHHBIMU IIEJSIMU B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIC
conepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U «Ciy4yalHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpadoB U TEOPUM MHOXKECTB, HEOOXOJIWMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYpCOB.

Coneprxkanue muaNM «CiydaifHble COOBITHS U BEPOSITHOCTY CITYKHT OCHOBOM
11 GOpPMUPOBAHUS TPEJCTABICHUN O pPacHpeieiCHUU BEPOSITHOCTEH MEXIY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXKHYIO 4acTh B 3TOM COAEPKATEIbHON JTUHUU
3aHUMAeT HW3YYEHUE TEOMETPUYECKOTO WM OWMHOMHAIBHOTO pacmlpeeieHul u



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHbIMU BEIMYMHAMH H
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCs Ha OMNHCAaHUM U
W3YUYCHUU CIyYalHbIX SIBICHUN C MOMOIIBIO HEMpEepbIBHBIX (QyHKIME. OCHOBHOE
BHUMAaHHE YEJSIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMUA W OINMCAHHE 3TOW CBSI3M C TMOMOIIBIO
Kod(huiieHTa KOppelsiud M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlHMarpaMMbl pacCenBaHUsD), U3YUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIAEHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé€ oamH 2JIeMEHT  cOAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C pacpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJbHBIM JUIsl OyIylmMX aOUTYpHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha uzydenue yueOHOro kypca «BeposiTHOCTb U CTATUCTHKa» HA yTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HenemIo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepnHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSTHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Omnepatuu HajJ COOBITUSIMU: NepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia ClI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. JlepeBO CiydaillHOTO
skcnepumenTa. Popmyia noaHou BepostHocTh. Popmyna baieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciiy4aiiHblid ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OumHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiu. Ciy4yaiftHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHoctel.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX Ciy4yalHbIX Beau4YuH. He3aBucumble
CIIy4yaillHble BEJIMYMHBL.MATeMaTH4YEeCKOE€ OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHueckoe OXHIaHUE OWHApHOM clydalHON
BEJIMYMHBL. MaTeMaThudeckoe OKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIHUYUH.
MatemMatnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHApHOM CclydailHOM BeMMUMHBL. MaTeMaTrudeckoe
OKHMJIAHUE MPOU3BEJEHUS U IUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITYyYalHBIX BEJIUYHH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneleHHUs.

Jucniepcnst 1 cTaHAAPTHOE OTKIIOHEHUE TEOMETPUUYECKOTO PACIIPEACIICHUS.
11 KJIACC

HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymmu. 3akoH
OonbIIMX  4ucesl. BbIOOpOYHBI  MeTon  ucciaeaoBaHuil.  BwiOGopouHbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € TOMOIIBIO U3YUYEHHBIX PACTIPEICIICHAMN.

HenpeppiBHble cinydaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpeleneHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH.  3ajaud,
IpUBOSIIKE K pactpeneneHuto [Iyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHenRHOM
koppenmsiuud.  CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYHMH. BBIOOpOUYHBII
K03 uueHT Koppensiuuu. Pasznuuue Mexay JAMHEHMHON CBS3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBs3bI0. JIMHEHHas perpeccus, METO/l HAMMEHBIIINX KBaJIpaToOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPE/IHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUHWCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSTEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan3oBbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3agad B 00JiacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cephl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUSI LIMBWJIW3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKHA U MaTEMaTHYECKOM
KYJIbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OmpeieSICHUs MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUupuKaiuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPHUSM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATHUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYHYAHBIA SKCIEPUMEHT (OIBbIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIIy4ailHOTO  OTBITa, HAXOJWTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaxXOJUTh U (POPMYJIUPOBATH COOBITHS: MEpeceUCHe, OOBETUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Dilinepa, KOOPIMHATHYIO TIPSIMYIO JIJIsl PEIIeHUs 3ajiay, MOIb30BaThes (HOopMyIIoit
CJIO’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH JIBYX U TPEX CIIyYalHBIX COOBITHIA;



ONEPUPOBATH ITOHATHUSIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHHS, JIepeBa CIly4ailHOTO
OIbITa, WCHOJB30BaTh (OPMyINly MOJIHOW BepoATHOCTH, (opmyny baiieca npu
pelleHnr 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMyle U IO
OpPTaHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOJIHO  ONEpUPOBATH TMOHATUSAMHU: OWHApHBIA  CIAy4yailHBIH  ONIBIT
(ucblTaHuE), yCleX M HeyJaya, HE3aBUCHUMbIE UCIBITAHMS, CEpUs HCIbITAaHUMH,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUIA J]O IEPBOTO YCIIEXa, B CEPUU
UCHbITaHUN bepHyu, B ONBITE, CBS3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, JAMarpaMMa paclpeeseHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETpUYECKOe, ONHOMUAIIBHOE PaCIIPECIICHHE;

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpElEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl BYyX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEeMaTHYECKOT0 0XKMJIaHUs CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUIEHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMH: AUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYUHBI
(pactpenenenus) Npy pElIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PACIPEACICHUSIMU;

NPUBOAUTh  NPUMEPHl  3a4ad, MPUBOJAIIMX K  IOKA3aTeJIbHOMY
pacmpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY  PaCIpENEIEHUIO.
OmneprpoBaTh NOHATUAMH: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO paclpeeIeHuUs,
(GyHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJIBHOTO PpaCIpENIEICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPETSALUU, BBIOOPOUHBIN KO3I(P(ULIUEHT KOPPEALIHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
5 CryyaiiHble OIBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJg MHOXKECTBaMU U
3 coObITusIMH. ClI0KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCT.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
5 Ucneiranusa bepnymnu. CiryuaiiHblil BIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJIMUNHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
3aKkoH OOJIBIINX YUCET
2 DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CllydaliHbIE BETMYHHBI
3 (pacnpenenenus), NOKa3aTeJIbHOE U 4
HOPMAaJIbHOE pacrlpeeineHus
4 Pacnpenenenue Ilyaccona
CBs13b MeXy ClTy4allHBIMM BEJIMYMHAMHU 6
6 O06001eHne U cucTeMaTU3alus 3HAaHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HEBII rpad), mpencraBieHne
3a71a4M C MMOMOIIBIO rpada

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepluuHBL. [TyTh B
rpade. Llenu u TUKITBI

I'padbr Ha mockocTu. [lepeBo cirydaiiHOTO

OKCIICPUMCHTA

CnyualiHble SKCIIEPUMEHTBHI (OIBITHI) U
cityyaiiHble cOOBITHSA. DeMeHTapHbIe
COOBITUS (MCXO/IbI)

BeposiTHOCTB cityuyaltHOTO COOBITHSI.
BepositTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB cityuyaltHOTO COOBITHSI.
BepositTHoCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHA

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyJia coKeHUs BEpOITHOCTEN




VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BepositHOocTel. Dopmyiia yciioBHOM
BEPOATHOCTH
VYcnoBHas BEpOSITHOCTh. Y MHOYKEHUE

9 BepoATHOCTEH. DPopMyJia yCIOBHOM
BEPOATHOCTH

10 dopMyia MOJTHON BEPOATHOCTH

11 ®opwmyna baiieca. HesaBucumbie coOBITHS

12 Komb6uHaTopHOe npaBUio yMHOXKEHHUS.
[lepectanoBku U akropuan

13 Yucno coueranuit. Tpeyronpnuk [lackans

14 ®opmyna bunoma HproToHa
Konrtponsnas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOKECTBA,
KoMOWHaTopHKa"
bunapHbIii ci1ydaiiHbIN ONBIT (MCIIBITAHUE),

16 ycnex u Heyjada. HezaBucumele
ucneltanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO ycIexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10
MIEepBOro ycrexa

13 Cepust HE3aBUCUMBIX MCIIBITAHUN
bepuymm

19 CrnyuaitHblii BBIOOpP U3 KOHEYHON
COBOKYITHOCTH

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM

AJIEKTPOHHBIX TAOJIHUIIL




21

22

Cnyuaiinas BenuuuHa. Pacnpenenenue
BEpOATHOCTEN. /[narpamma pacrpenencHus
Onepanuu Haj CIy4YailHBIMU BETMYUHAMHU.

[Tpumepsl pactipenenenuii. bunapnas
clly4aiiHas BeJIMYHMHA

23

I'eomerpuueckoe pacupenencHue.
bunomuaneHOE pacnpeneneHue

24

25

26

27

MareMaTnueckoe 0KMIaHHUE CIIyYalHON
BennuuHbl. COBMECTHOE pacIpeiesieHe
JBYX CIIy4alHbIX BEJIUYHUH

HesaBucumeble ciryyaiiHble BEJIMUMHBI.
CBoiicTBa MaTEMaTUYECKOTO 0KHIAHMUSL.
Maremaruueckoe OXkuianue OUHapHOM
CIIy4aiiHOM BEJTMYUHBI

MatemaTuueckoe 0XKHUIaHnue
reOMETPHUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneeHui

Jlucniepcust M CTaHAAPTHOE OTKJIOHEHUE

28

29

30

Jlucniepcust OMHApHOM citydaitHOM
BennurHbl. CBOMCTBA JUCTIEpCUU

MareMaTH4ecKoe OKHIaHue MMPOU3BCACHUA
" JUCIICPCHUA CYMMbI HC3aBUCUMBIX
CﬂyqaﬁHLIX BCINYHNH

Jucnepcusi OMHOMUAIBHOTO

pacnpenenenus. [Ipaktuueckas padora ¢
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

31

Jlucniepcust M CTaHAapTHOE OTKJIIOHEHWE
reOMEeTPUUYECKOTO pacIpeieIeHHUs. .




[IpakTHyeckast paboTa ¢ HCIIOJIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

32 O06o001meHne U cUCTeMaTHU3alnsl 3HAHUI 1
KonrtponsHast pabora Ne2: "HcnbiTanus
33 bepnymnu. Ciyyalinple BETUYHUHBI U 1
pacrnpeneneHus"
34 O06o001meHne U cucTeMaTH3alns 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto YeObimena. Teopema
UYeonimena. Teopema bepnysuiu. 3akon
OOJIBIITUX YHCEeTT

HepasencrBo YeoOnimena. Teopema
Yeonimena. Teopema bepuysum. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YHCEIT

Br160pouHbIii METOT MCCIIeOBaHUN

[TpakTrueckas paboTa ¢ HCTIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

I'enepasibHast COBOKYITHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHEro U
JUCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHETo U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOUIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 1O

8
BEIOOpKE
Cratucruueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUIIOTE3 C [IOMOIIbIO CBOMCTB
W3YYEHHBIX pacipeesieHui
Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYEHHBIX pacripeesieHuit

1 [IpakTnueckast paboTa ¢ UCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

2 [Ipumepbl HENIPEPHIBHBIX CIIyYalHbBIX
BenM4rUH. OYHKIHS IJIOTHOCTH BEPOSITHOCTH
PaBHoMepHOe pactipenenenue. [Ipumepsl

13 3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY H K
HOPMaJIbHOMY pacIpeleIeHUSIM

14 OYHKIUS ITTIOTHOCTA BEPOSTHOCTH
MIOKAa3aTeIbHOIO pacrpeaeaeHus

L5 @yHKIUA ITIOTHOCTA BEPOSTHOCTH
HOPMAaJIBHOTO paclpeaesIeHUst
[TocnenoBarenbHOCTh OIMHOYHBIX

16 He3aBHCUMBIX coObITHi. [Ipumep 3anaun,
npuBoAsIel Kk pacnpenenenuto [lyaccona

17 [IpakTnueckast paboTa ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

18 KoBapuanus aByx ciiyyallHbIX BEJIUYHUH.
Koaddunuent xoppensuuun

19 CoBMecTHBIE HAOMIOIEHUS IBYX BETMYUH

20 Br160opounslii K03 HULIUEHT KOppensuun




Paznuuune Mex 1y TMHEUHOM CBS3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluueitnas perpeccust

” [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

24 IIpencraBneHne JaHHBIX ¢ HIOMOIIBIO TaOIHIL
U AMarpaMM, onucareabHasi CTaTUCTUKA

75 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
MpUMEHEHHEM (HOpMYIT
Brruucnenue BeposTHOCTEH cOOBITHIA C

7 IPUMEHEHHEM TpapUUECKUX METOI0B!
KOOpJAMHATHAs NpsiMasi, IepeBo, AuarpaMmma
Ditnepa

28 CriyualiHble BEIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CIYyYANHON
BEJIMYHHBI

30 MareMatrnuyeckoe 0KMIaHHUE CIIy4alHOU
BEJIMYHHBI

31 KonTponbnas padora: "BeposiTHOCTE 1
CTaTHCTHKA"
Boruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM GopmyI1 U rpaduyecKux
METOJIOB
Brruucnenue BeposTHOCTEH cOOBITHI C

33 npuMeHeHueM GopmyI1 U rpaduyecKux

METOH0B




CiyvaiiHble BeIMYMHBI U PACIIPECIICHHSL.
34 MareMatnueckoe 0KMIaHHUE CIIy4alHOU
BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAaThl 0CBOCHHS 0CHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMbI CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPAMMBbI
62 OnepupoBaTb INOHATHAMM: CpeAHee apudmMeThyeckoe, MeJIuaHa,
HauOoJIblIIee, HAMMEHbIIEEe 3HaUeHUE, Pa3Max MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUAMU: CIIyYalHBIM SKCIIEPUMEHT (OIIBIT) U CIIyyalHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOA) CIy4alHOro
6.3 OMbITAa; HAXOJUTh BEPOSITHOCTH B OINBITaX C PABHOBO3MOXHBIMU
CJly4aliHbIMHU COOBITHSMH, HAXOAUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHI
B U3YUEHHBIX CIIy4aiHbIX IKCIEPUMEHTAX
Haxomute ¥ (GopMyIHpOBaTh COOBITHS: TepeceueHHe W OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
) [OJb30BaTbCA  AMarpamMmMamMu  Oiepa U (GOPMYJIOH  CIIOKEHHS
BEPOSTHOCTEN NIPU PELICHNUH 33134
OnepupoBaTb MNOHATUSIMU: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIbIO IPaBHJIA YMHOXEHHS, C
IIOMOUIBIO AE€PEBA CIyYallHOTO OIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATHAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCTIBITAHUH, yCTIeX U HeyJauya; HaXOAUTh BEPOATHOCTH COOBITUI B cepHH
’ HE3aBHCHMBIX MCIIBITAHUM 10 NEPBOrO YCIEXa, HaXOAUThb BEPOATHOCTH
coOBITHI B cepuH UcTibITaHul bepHyim
6.8 OnepupoBaTb NOHATUSAMM: ClIydaliHas BEJIWYMHA, PACIpPENEICHHE
’ BEPOATHOCTEH, AUarpaMma paclpeeseHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHUBaTh  BEPOSATHOCTM  3HAUEHUH  CIy4allHOH  BEJIMYMHBIIIO
' pacnpenesIeHUI0 UK C TOMOLIbI0O AXarpaMm
59 OnepupoBaTh TOHATHEM MAaTEMaTHYECKOrO OXXKHMJAHUS, MPUBOAMUTH

MMPUMEPHBI TOTO, KaAK IPUMCHACTCA MATEMATUICCKOC OKUJaHNC cnyqaﬁHoﬁ




BCJIMYMHBI, HaXOAUTb MATCMATUYCCKOC OXHUIAAHUC TI0 JaHHOMY

pacrnpezieNieHUIo
53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE
5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne nmaHHBIX C TOMOMBI0 Tabmun W guarpamm.  CpenHee
apudmeTHyecKkoe, MenuaHa, HAWOOJIbIIEe W HaWMEHbIICe 3HAYCHHS, pa3Max,
JUCTICPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHple JKCHEPUMEHTHI (OMBITHI) U CIy4alHble COOBITHS. DJIeMEHTapHBIC
coObiTst  (UcXoxapl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacCTOTHIH
BEpPOSTHOCTH cOObITHI. CirydaifHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coObITHSAMU. BEposSTHOCTH COOBITHI B OINBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMU

6.3

6.4

Omnepanuu Hajg COOBITUSAMHU: IepeceueHue, OObEJUHEHUE, IPOTUBOMIOIOXKHbIE
coObITust. uarpammsl Diinepa. opmyna ciaoxeHus: BEpOATHOCTEN

VYcioBHass  BEPOSITHOCTh. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo  cilydalHOIo
skcriepuMenTa. @opmyna noaHoN BeposTHOCTH. HezaBucruMblie cOOBITHS

6.5

Komb6unatopHoe mnpaBuino ymHoxeHus. IlepecraHoBku u ¢akropuan. Yucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona

6.6

6.7

bunapHblii ciay4aliHblii ONBIT (MCHBITAaHME), ycmex M Heynada. HesaBucumeble
ucnelTaHus. Cepusi HE3aBUCHUMBIX HCHBITaHUH 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIBITAHUN bepHymmn

CnyqaﬁHaﬂ BCIIMYHHA. PacnpeneneHHe BepOHTHOCTeﬁ. I[I/Ial"paMMa pacnpeaciiCHus.
HpI/IMepLI paCHpeHCHCHHﬁ, B TOM YHUCJIC TCOMETPUUCCKOCHU OMHOMHAIIBHOE

11 KIIACC

Kon
5

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH: MATEMATHYECKOE OYKHUJIAHME,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMephsl npuMeHEeHU MaTEMATHYECKOTO
OXMJaHWs, B TOM YHMCJE B 3a7adyax M3 MOBCEAHEBHOW >XKU3HH. MaTeMarndeckoe
OKMJIaHWE OWHAPHOW CITydYaHOW BETWYMHBI. MaTeMaThuecKoe OKHJIaHHE CYMMBbI
CIIy4YaiHBIX BEIMYMH. MaTeMaTH4eCcKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUABHOTO pacIpeIeICHHIA




59 3aKkoH OONBLIMX YHCENl U €ro pPojib B HaykKe, Mpupoje u odmiecTBe. BriGopouHbIit
' METOJI UCCIICOBAHUN
IIpuMepsl HENpEpbIBHBIX — ClOydalHbIX BeauyuH. [loHATHE O IJIOTHOCTH
53 pacrpeneneHus. 3agauy, IPUBOAALINE K HOPMAIbHOMY pacnpeneneHuto. [lonarue
0 HOpPMaJIbHOM PaclpeAcIeHUN

IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa
NPoBePSIEMOro
TpedOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUS 3ajady;
yMeHue (opMyJIMpOBaTh U ONEPUPOBATh IMOHATUSAMHU: ONPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (JOPMYJIMPOBKH; IPUMEHSATh UX; yMEHUE (HopMyIupoBaTh
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, PUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOA MAaTEeMAaTUYECKON WHIYKIUH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKACHMS TIpPU PpEUIeHUHM 3ajad,
OLICHMBAaTh  JIOTMYECKYI0 TPAaBUIBHOCTb  PACCYKICHWM; yMEHHE
ONEepUpPOBATh MOHATHSIMH: MHOKECTBO, IMOJAMHOXECTBO, ONEpallUy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONKMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYyruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMmenune OIICpHUPOBATE IMOHATHUAMMU: HATYypPaJIbHOC YMUCIIO, LIECJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C panroHaJIbHbIM IIOKa3aTeiieMm, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKa3aTecjieMm, J'IOl“apI/I(I)M quciia, CHUHYC, KOCUHYC W  TaHI'CHC
IMPOU3BOJIBHOI'0 4YHCJIa, OCTATOK II0 MOJAYJIIO, palrOHAJIBHOC 4YHCIIO,
HppannuoOHaJIbHOC qucio, MHOXCECTBa HAaTypaJIbHbIX, OEabIX,
pannoOHAIbBHBIX, JIeI\/’ICTBI/ITeJ'H)HI)IX quceil; YMCHHE  HCIOJIb30BaTh
MNpU3HAKU ACIMMOCTH, HaMEHBIINH O6IJ.IPII>1 JACIIUTEIIb 1 HAMMCHBIICC

oOuiee KpaTHOe, adropuT™ EBKiMa npu pelieHnu 3a1a4y; 3HaKOMCTBO C




pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX
BBIPQ)KEHUIl; YMEHHME ONEepUpPOBATH HMOHATHSAMM: IOCIEI0BATEIbHOCTD,
apudMeTHIecKas Iporpeccus, FreoMeTpHIecKas Iporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpOBaTh HMOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIIJIEKCHBIC YHCIIa, MOAYJIb M apTyMEHT KOMILIEKCHOTO 4YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpandeckas); YMETh MPOU3BOAWTH apU(PMETHUECKUE ICUCTBHS C
KOMIUICKCHBIMH ~ YHCJIAMU; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHuE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUUW UM HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellarb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMH, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUM, SKCTpeMyM (pyHKIIMK, HauOobllee ¥ HauMEHbIIee 3HaYeHus
(GYHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUY, 1epBas ¥ BTOpasi Mpou3BOAHAs (DYHKUIMHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QYHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHH, HaXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HcCCieloBaHUS (YyHKUIUH,

HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIUI; CTPOUTH




rpaKu MHOTOYJICHOB C HMCIIOJIb30BAaHHMEM ariapaTa MaTeMaTHu4ecKoro
aHajgu3a;, MPUMEHATH MPOU3BOAHYIO I HAXOXKACHHUS HAMIYYIIEeTO
pelIeHus] B MPUKIAJHBIX, B TOM YHUCJIE COIMATbHO-DPKOHOMHYECKUX U
(bU3MYEeCKUX 3a1a4ax; HaXOAUTh TJIOMAIH U 00bEMBI (PUTYD C TIOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJCIMPOBAHUS C

noMouibio AuddepeHunanbHbIX YpaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMSA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3aTenbHas M Jiorapudmuyeckas (QyHKUUH; YMEHHE
CTpOUTH TpapuKH W3yYEHHBIX (YHKIHH, BBHIIOIHATH MPE0oOpa3OBaHUS
rpaduKoB (QyHKIUH, HCIOIB30BATh T'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajjay U3 peasIbHOM JKU3HU; BBIpaXaTh (POPMyJIaMU 3aBUCHMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUIA IS peTeHHsT
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 10JIM U YacTH, Ha ABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBAThH
pealbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl [0 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yIbTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeAHee apudmMeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH
nH(popMaIrio, MPEJACTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONHWII W JAWarpaMM; HCCIIEeIOBaTh

CTaTUCTUYCCKUC JAaHHBIC, B TOM YHUCJIC C NPUMCHCHHCM Fpa(i)I/I‘-ICCKI/IX




MCTOOB U 3JICKTPOHHBIX CPCIACTB; rpaqmqecxn HNCCICI0BAaTh COBMCCTHBIC
Ha6J'IIO,I[eHI/I5[ C TIIOMOIIBKO JUarpaMm pacCE€UBaHUA U JIMHEITHOM

perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIy4allHbIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4YalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMyJbl CIOXKEHHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSTHOCTH, (hopmyiy beprymnnu, komOuHaTopHbIe (haKkThI U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyallHas BeJIMYMHA, pACHpPEEIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIly4aliHOW BENWYMHBI, (YHKIUH pACIpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO pACHpPENEICHMUI;
YMEHHE HCII0JIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHu Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIO IepecTaHOBOK; OMHOM HbroTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U paCCyKACHMS ISl pellieHus 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEaIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIbTAT

YMeHue omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpsIMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 10 INIOCKOCTHU, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTAMH; YMEHHUE UCIOJIb30BaTh IIPH
pelIeHNH 33734 U3y4YeHHbIE (aKThl U TEOPEMBbl IUNIAHUMETPHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWAb (QUTYphl, 00bEM (GUTYpHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,

KyO, mapajuienenunen, NpusMa, MUpamMuaa, (GuUrypa U IMOBEPXHOCTb




11

12

13

BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIomaib
MOBEPXHOCTU MHPAMUbI, MPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleenuIea, MUpaMuabl, MPU3MbI, LUIMHIpA,
KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHIpA,
NapajuleJibHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIIMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
OmpoBepraTh MUX; YMEHHUE MPOBOANUTH Kiaccuukamuio Guryp 1o
Pa3IMYHBIM TPH3HAKAM, BBINOJHATH HEOOXOIMMEBIE OMOIHUTEIHHBIE

IMOCTPOCHUA

YMeHHe onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MOAOOMS, MMOAO0OHBIE (UTYpBI;, yMEeHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TIPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOLICHHS
IIPH PEIICHAUH 3a/1a4; HAXOTUTh TEOMETPUUIESCKUE BEJTMYNHBI (JITMHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 peaTbHOW JXKWU3HW; YMEHHE BBIUUCIATH T€OMETPHUYECKUE BEITHUUHBI
(nmuHA, yroi, miomanb, 00bEM, MIOMAAb MOBEPXHOCTH), HCIOJbB3YS
W3YYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCIIE: IUIONIAb TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (1)I/Il"yp

YMeHue OIICPpHUPOBATH IMOHATHAMU: NIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCEKTOPOB,
MPOU3BCACHUC BCKTOPAa HA YHCJIO, PA3JIOKCHUC BCKTOpPA I10 633Hcy,
CKaJIIpHOC TMPOU3BECACHUEC, BEKTOPHOC TMPOU3IBECACHHUE, YIOJI MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BGKTOpHBIﬁ n KOOpHHHaTHBIﬁ METOJ
A1 peHICHUA TCOMCTPHUYCCKUX 3aaad W 3aJad JpyTrux yqe6H51x

npeamMecToB

VYMeHne BbIOWpATh TMOAXOMANIANA METOJ Ui PEIICHUsS 3a]add;

NMOHUMAHHUC 3HAYUMOCTH MATCMATUKKU B H3YUYCHUU TIPUPOJHBIX U




OOIIIECTBEHHBIX ~TPOLIECCOB U  SBICHHUI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUS

1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
12 Panmonaneupie yucna. OOBIKHOBEHHBIE U JECSITUYHBIE IPOOU, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJibHOM  cremeHu.  [ledictBus  C
' apu(METHUECKUMH KOPHIMHU HATypalbHOH CTETICHU
1.4 Cremnenb ¢ nenbiM mokazatesneM. CTeneHb ¢ palMOHANbHBIM IOKa3aTelIeM.
' CaoiicTBa cTeneHN
L5 CuHyC, KOCUHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTnynbple U HATypaiIbHbIEC JOTapUpMBbI
HevicTButenbHble 4ncia. ApudmeTHdeckue omnepanuu ¢ ACHCTBUTEIbHBIMHU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMUCICHUS, NPaBUJa OKPYIJIEHUS, NPUKUIKA U
OIICHKA pe3yJIbTaTa BHIYHUCICHHIM
1.8 [IpeoOpaszoBanue BhIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUS
24 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 Lenble n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TorapupMuiIecKue HEpaBEHCTBA
2.8 TpuronomeTpruuecKkne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHH. OnpeaenuTesib MaTpuIbl
3 OyHKIWH U TpaduKh




Oynkuus, criocoos! 3ananus pynkuun. ['papuk pynkunu. Bzaumuo oopaTHble

> ¢yHkuuu. YétHele n HeuéTHble GyHKUMU. [lepuoauueckue GpyHKum
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkuuu. Hymmu ¢yskumu.
39 [TpomexxyTku 3HaKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaUeHHE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennast GyHKIMS ¢ HATypaldbHBIM U LENBIM IMOKaszareiaeMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢GyHknwid. CBoHCTBa (YHKIHH,
' HENpEepbIBHBIX HA OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
1.8 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX GYHKLINN
[TpumeHeHne NPOU3BOJHON K HMCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. Haxosxenrne HanOobIIero 1 HAaMMEHbBIIETO 3HAUCHHST (PYHKITHH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl 1 BEKTOpBI
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