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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHKA» YTIYOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeaHero olmiero oopazoBaHusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphl U
IIOHUMAaHMSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YyYEHUs CIy4ailHbIX COOBITHI, BeMMYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, PA3BUBACTCA IMOHMMAaHHE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYXkKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl ~ AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCss 0a30il JUuii OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapar
aHai3a OOJbIIMX JaHHBIX. lleHTpanabHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajiga JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KYpPCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUd BEpPOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIyYalHBbIX SBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMH W OMNMCAaHUE OJTOW CBA3U C TOMOINIBIO
kKod(huieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTbI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», H3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHpb (BaJICHTHOCTB)
BepunHbIL. ['padsl Ha TiockocTU. JlepeBbsi.

Cry4daitHble SKCIEPUMEHTHI (OMBIThI) U CIy4alHbIe COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BeposiTHOCTH  coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTaPHBIMU COOBITUSIMHU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHHAS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBO CiydallHOTrO
akcriepuMenTa. Popmyiia noinHou BepossTHocTH. Dopmyna balieca. HesaBucrumele
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCOBITAHKE), YCIIeX U Heyaadya. HesaBucumelie
ucnbiTannst. Cepusi HE3aBUCHMBIX UCIIBITAaHUN 10 MepBoro ycrexa. [lepecranoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMa
Herorona.

Cepusi He3zaBUCHMBIX ucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BEeTMYMHAMU. buHapHas ciy4aliHas
BeqnunHa. IIpumepsl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

CoBMeCTHOE pacrpeesieHue ABYX CIyYallHbIX BelW4uH. HeszaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUIAHUE CIyYalHOW BEJIUYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXHIaHWE OWHAPHOW CIy4alHOM
BEJIMYMHBL. MaTeMaTndyeckoe OKHJIaHWE CYMMbI CIyYalHBIX  BEJIMYHH.
MaremaTtnueckoe OXKHUJaHUE r€OMETPUYECKOTO 151 OMHOMMAIIEHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAApPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pactipenenenust). Jucniepcusi OMHApHOU CIy4alHON BENIMYMHBL. MaTemMaTH4YeCKOe
OXXMJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC

HepasenctBo UeOwiméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
Oonpmmx  uucen.  BpIOOpouHBI  MeTOJ — ucchenoBaHWi.  BeiOopouHbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpeppiBHble cnyyalinble BennuuHbl. lIpumeppl. @PyHKIUSA TUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3amauw,
IPUBOSIIKE K pacupeneneHuto [lyaccona.

KoBapuammst 1Byx caydaitHeix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiu.  CoBMecTHble  HAOMIOJAEHHS JABYX  BEIMYMH. BBIOOpOUYHBIN
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

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

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

5) pu3uuecKoro BOCIUTAHHUS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/bCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3iIM4HbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUN 3a/auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJIHO OMEepUpOBaTh MOHATUAMH: Tpad, miockuil rpad, CBsS3HBINA Tpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIy4ailHOE COOBITHE, 3JICMEHTAPHOE CIy4ailHOe COOBITHE (PJIIEMEHTAPHBINA MCXO])
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEPECCUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAUATrPAMMBI
Oinepa, KOOpPIMHATHYIO MPSAMYIO Ul PElIeHus 3ajJad, MoJb30BaThes (HOpMysoin
CJIO’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOTO HKCIEPHMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSY TMOJHOW BEPOSITHOCTH, (OPMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI MO popmyse u
110 OPTaHHU3aLUHU CITYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh HM3yYECHHbIE KOMOWMHATOpPHBIE (OPMYJbl I MEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIy4YailHBIA  ONBIT
(ucnblTaHue), yClexX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUNA 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiM, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: ClIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrpejesieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHUE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE paCHpENENICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydyalHBIX
BEJIMYMH [JIs1 BBIJEICHUS PpACHpEACNICHUs KaXXJIOM BEIUYMHBI, OIpPEAeSICHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHUYeCKOe OKUJaHHe OMHOMHAIBHOTO U F€OMETPUUECKOT0 paclpeiesieHui;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactpenenenus) OpyU pElIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO paclpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3YUYEHHBIMU PaCIpPEICICHUSIMU;

OPUBOAUTH  TMpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBaTh NOHATUAMM: (DYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTeIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O pacHpeesICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJBHOTO PaCHpEeICHUS;ONPenesaTh
KO3 PUIIMEHT AMHEHHOW KOPpEeNsuur, BHIOOPOUYHBIA KOAIP(HULIUEHT KOPpEISLIUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DeMeHTHI Teopuu rpagos 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HajJ MHOKECTBAMU U
coObITusIMH. CII0’)KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu mocse10BaTeIbHBIX UCTIHITAHUH.
Ucnpiranusa beprnynnmu. CiyuaiiHblii BEIOOD )
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Ne i/

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJIBIINX YUCET

DJeMEHTHl MaTeMaTHYeCKON CTaTUCTUKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oka3aTesIbHOE U
HOPMaJIbHOE pacrpeeineHus

Pacnpenenenue Ilyaccona

CBs13b MCKOY CHy‘l&ﬁHHMH BCIN4YMNHaMn

O00011eHNe U CUCTEMAaTU3AINS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 1
34 1




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

KoauuecTBO 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

I'pad, cBsa3HbI rpad, npeacTaBieHne
3aJauu C MOMOIIIbIO rpada

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIGHTHOCTb) BeplIuHEL. [1yTh
B rpade. Llenn u nuKIibn

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4ailHOT O DKCIIEPUMEHTA

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
cilydaiiHble cOObITHSA. DIeMeHTapHbIe 1
COOBITHSI (MUCXOIBI)

BeposiTHOCTB ciyduaiiHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTapPHBIMU
COOBITUSIMU

BeposiTHOCTB citydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTapPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMysia CIOKEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

8 BeposTHOCTEH. Dopmyra YCIOBHOM
BEPOSTHOCTH
VYcnoBHas BEpOSITHOCTh. Y MHOYKEHHUE

9 BeposATHOCTE. DopMyria yCIOBHOM
BEPOSITHOCTH

10 ®dopmyna MOTHONW BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucumelie
coObITHS

12 KomOuHaTopHOE MpaBUIO0 YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Yucno coueranuii. TpeyrosbHUK
[Tackans

14 ®opmyna 6unoma HeroToHa
Konrtponsnas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOuHaTOpuKa"
buHapHBIN Cily4ailHBIA OIIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
MIEPBOTO ycIexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnynnn

19 Crny4aiiHblii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas paboTta ¢
MCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepauny Haj caydaiiHBIMU
BenMurHaMU. [IpuMeps! pacnpeaeneHuid.
bunapnas cimy4aiiHasi BeIMYHHA

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneeHne

MaremaTnueckoe 0KHUIaHUE CITy4aliHON
BeIM4MHBI. COBMECTHOE paclpeeiIeHue
JIBYX CIIy4alHBIX BEJINYHH

He3aBucuMele city4aiiHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHHUS.
MareMaTHuecKkoe 0KuAaHne OUHApHOM
CIIy4yallHO! BEIUYMHBI
Marematnueckoe 0XKMIaHNE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacipeneneHun

27

28

29

Jucnepcus u cTaHAapTHOE OTKIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIM4YMHbL. CBOMCTBA JUCTIEPCUU
Maremarnyeckoe oXUgaHNuE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYHUH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




MCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOJIHUIL
Jlucnepcus U CTaHJAPTHOE OTKIIOHCHUE

31 FEOMETPUUYECKOTO pacIpeieieHHUs. . 1
[TpakTuueckas paboTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
KonTponbnas paborta Ne2: "Hcnbitanus

33 bepuymm. CinyJaiiHble BETHYUHBI U 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo Yebbimera. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEIT

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEeI

Br160pouHbIii METOT MCCIIeIOBaHMIA

[IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TAOJHUIL

I'eHepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCTIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
HIOMOIIBIO BEIOOPOYHBIX XaPAKTEPUCTUK




OrneHrBaHUE BEPOSITHOCTEH COOBITHI 1O
BBIOOpKE

Cratuctuueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYEHHBIX pacrpeaeneHuit

10

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIIOTE3 C MOMOILBI CBOWMCTB
M3YYEHHBIX pacupeneaeHui

11

12

13

[IpakTudeckas paboTa C HCIIOTH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

[Tprmepsl HEMTPEPHIBHBIX CITyYalHBIX
BennurH. OyHKIKS I0THOCTH
BEPOSITHOCTH

PaBroMepHOEe pacnipenenenue. [Ipumepsl
3aJa4, MPUBOJAIINX K TOKA3aTeIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOr0 paclupeCaACICHUA

15

16

17

OyHKIHUS TTIOTHOCTA BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus

[TocnenoBarenbHOCTh OIMHOYHBIX
HE3aBUCUMBIX cOOBITHIH. [Tpumep 3agaun,
npuBOALIEH K pacnpenenenuro Ilyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

19

KoBapuanus AByX ciiydyallHbIX BEJIWYMH.
Koaddunment xoppensuuu

CoBmecTHBIC HAOMIOIEHUS IBYX BETUUYHUH




20

Br160opounbIii KOA)PUITUEHT KOPPEIIALHH

Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 IPUYMHHO-CIIEICTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TaOIUI]
[IpencraBieHue JaHHBIX C TIOMOIIBIO

24 Ta0JIHI] ¥ TUarpamm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITHI ¢ paBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

26 Brruucnenue BeposTHOCTEH COOBITUH C
npUMeHeHueM GopmyI
Boruncnenue BeposiTHOCTEN COOBITUI C

97 IpUMEHEHHEM TpapHUUeCKUX METOIOB:
KOOp/IMHATHAs psAMasi, IEpPEBo,
nuarpamma Difnepa

28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

29 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJIMYMHBI

30 MaremaThuecKoe OKHIaHUE CITyYaHON
BEJIMYMHBI

31 KonTponbhas pabota: "BepostHOCTb U
craTuctuka"
Brruncnenue BepostHocTEH COOBITHI C

32 npuMeHeHneM (GopMyIl U rpaduyecKux
METO/IOB

33 Brruucnenue BeposTHOCTEH COOBITHI C




npuMeHeHueM (Gpopmyi u rpadguaecKkux
METO/I0B

CrnyualiHble BETMUUHBI U pacipeiesieHusl.

34 MarteMaTnyeckoe OKHIaHUE CITydaliHON 1
BEJIMYMHEI
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopust BeposiTHOCTEH M CTAaTUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTb  NOHATUAMHU:  CpedHee  apudmeThyeckoe,  MeIUaHa,
HaubosplIee, HAUMEHbINIEE 3HAYCHHUE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHUSAMH: CIyYalHBIA SKCIEPUMEHT (OMBIT) M CIydaliHOE
COOBITHE, 3JEMEHTAapHOE COOBITHE (DJIEMEHTApHBIA MCXOJ) CIy4aiiHOTO
6.3 OMbITa; HAXOIUTh BEPOSATHOCTH B OMNbITAX C PABHOBO3MOKHBIMH
CIIy9aiflHBIMU COOBITHUSIMU, HAXOJWTh U CPABHUBATH BEPOSTHOCTH COOBITHIA B
M3YYECHHBIX CIYyYalHbBIX SKCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHUS: IEpeceueHue M OO0beIuHEHUE
6.4 JaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA JUarpamMmmamu Jisepa u GopMyson CI0KEHUS BEPOATHOCTEN
MIpU PEIICHUU 3a/1a4
OrniepupoBarh MOHATUSAMHU: YCIOBHASI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOIIBIO IMpaBUIa YMHOXKEHUS, C IOMOIIbIO
JIEpEBA CIIYYalHOIO OIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE TMPABUIIO YMHOKEHHUS TIPU PELICHUH 33134
OniepupoBaTh MOHSTHSMU: WCIBITAHUE, HE3aBUCUMBIC MCIIBITAHUS, CEpPUs
6.7 WCTIBITAHUHN, yCIeX U HeyJlaua; HaXOIUTh BEPOSTHOCTH COOBITUI B cepUn
HE3aBUCHUMBIX HCHBITAHUM JI0 TIEPBOTO YCMeXa, HAXOJWTh BEPOSATHOCTH
cOOBITHH B cepuu UcnbITaHuil bepHysu
6.8 OnepnpOBale NOHATUAMU:  CIy4yailHash  BeJIMYMHA, pacHpelesIeHue
BEpPOSITHOCTEH, TMarpaMmma pacrpeaeneHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBEpPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIlydalHOM  BETUYHHBITIO
pacnpeeNIeHUIo WM ¢ TOMOUIbIO AUArpaMM
OmnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXHUIAHUS, TPUBOJIUTH
59 MpUMEpPBI TOTO, KaK MPUMEHSETCS MaTeMaTHYEeCKOEe OXHUAAHUE CIydailiHOU
BEJIMYUHBI, HAXOAUTh MaTEMaTHYECKOE OXHJIAHWE 10 JaHHOMY
pacnpeesIeHUI0
5.3 NmeTs npencTaBiieHne 0 3aK0HE OOBIINX YHCENT
5.4 Nmetsb npencraBaeHne 0 HOpMaIbHOM paclpeaesieHUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ MOMOINBIO TaObMUIl U auarpamm. Cpennee apupmeTuyeckoe,
6.1  menumana, HanOoJbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, TUCIIEPCHS U CTAHAApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyyvaiiHble 3KCIIEpUMEHTHI (OIBITHI) U CIIydaliHble COOBITUS. DJIEMEHTApHbIE COOBITHS
6.2 (ucxonpl). BeposTHOCTh citydyaliHOro coObITHS. BIM30CTh 4YacTOTBIM BEPOSTHOCTH
' coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSMHU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMU
6.3 Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEIMHEHHE, IPOTHBOIOJIOKHBIE
' coObITus. [Inarpammel Ditnepa. Popmyiia ClI0KEHUS BEPOSITHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailiHOro
' skcnepuMmenTta. @opmyna nonHoi BeposTHocTH. HezaBucumblie coObITHS
6.5 KombOunatoproe mnpaBmio ymHOXeHusi. IlepectaHoBkum u  ¢akropuan. Ywucno
' couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa
bunapHblii ciyuaiiHblii ombIT (McHbITaHue), ycnex M Heynada. HesaBucumble
6.6  ucneitanus. Cepus HE3aBUCHUMBIX HCHbITaHUNH 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UcIBITaHUN bepHysm
6.7 Cnyuaitnas BenumuuHa. Pacnipenenenue BeposiTHocTel. J(umarpamma pacmpenenieHus.
' [Tpumeps! pacripesienieHui, B TOM YHCie FeOMETPHUECKOer OMHOMHAIBLHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopus BEposTHOCTEN U CTaTUCTHKA
UucnoBele XapaKTEpUCTUKU CIy4alHBIX BEJIMYMH: MaTeMaTHYECKOE OKHIaHUE,
JUCIEpCUsl M CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHsT MaTeMaTHYECKOIO
51 OKUJAaHMA, B TOM 4YHCIE B 3aJadyax M3 IOBCEIHEBHOM >XM3HU. MaremMaTuueckoe
' OXKH/laHue OMHApHOH cilyyailHON BenMuuHBI. MaremMaTHyecKkoe OXHJIAHUE CYMMbI
CIIy4alHBIX BEJIMYMH. MaTeMaTn4ecKoe 0XKMIaHue U JUCIIEPCUsl TEOMETPUUECKOTO U
OMHOMUAIBHOTO pacIpeieIeHHM
5.9 3akoH OOJIBIIMX YHMCENl M €ro pojib B Hayke, MpHupoje U olmecTBe. BriOGoOpouHbIit
' METO/T CCIIEI0BaHMUI
[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYMH. lloHATHME O  IUIOTHOCTH
5.3 pacnpezenenus. 3agauu, NPUBOAAIINE K HOpMaIbHOMY pactipeaeneHuto. [lonstue o

HOpMaJIbHOM PACTIpCACICHUN




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPXKJACHUE, TMPUBOAWTH MPHUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a7a4, OUCHHUBATDH
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMEHHE  OIECPUPOBATH
MOHATHUAMU:. MHOXCECTBO, IMOAMHOKCCTBO, OII€palliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJB30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a/1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHUE 3a]aBaTh
U OIUCHIBATh Tpadbl pa3sIUYHBIMUA CIIOCOOAMH; MCIIOJIL30BaTh rpadbl MpH

pelIeHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeeM, KOpeHb HaTYpalbHOUN CTENEeHH, CTEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ]IeﬁCTBHTCHBHBIM II0Ka3aTeciIeM,
norapudm UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, UPPANHMOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaJlbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCIIOJb30BaTh NMPU3HAKHU JCINUMOCTH, HanMEHbBIITUN O6IIIPII>1
JIenuTelh W HauMEHblee oOliee KpaTHOe, anroputMm EBkanaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IMO3MIIUOHHBIMU CHUCTEMaMH
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSMH M Jiorapudmamu, npeoOpa3oBaHus APOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHWE  ONEpUpPOBaTh  MOHATHUSIMHU:
MOCJICIOBATEIPHOCTh, apHU(METHUECKAss TPOTPECCHS, TeOMETpUIecKas
nporpeccusi, OeCKOHEYHO yObIBaromiass reoMeTpudeckas IpOTrpEcCHs;

YMCHHUE 3aJaBaTb IOCJICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO




PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3%3, onpeieiauTeab  MaTpUlbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘ICCKI/Ie, TPUT'OHOMETPHYCCKUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue onepupoBaTh MNOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, SKCTpeMyM (yHKIMH, HanOojbllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEepBOOOpa3Has, ONpPEIeIEHHbII
UHTErpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMM; YMEHHE HaxOJIUThb MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pelleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bU3MYeCcKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
MHTETpasla; MPUBOAUTH IPUMEPHl MAaTEMaTHYECKOIO MOJAEIUPOBAaHUS C

OMOMUIbI0 AU PepeHInanbHbIX YpaBHEHUN




YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTW4yHas QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIWH, MOKa3aTelbHas H
aorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHusl  rpadukoB  (QYyHKUUH,
UCIOJIb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JPYIHX Y4eOHBIX NPEJAMETOB W 3a/1ad M3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCITIOJIB30BaTh CBOMCTBA M TpaduKu (YHKIUH [UId pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ [apaMeTpamMu; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHUE, paboTy, CTOUMOCTh TOBapoB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHMIO 3a1a4d, HCCIECNOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHE MOJCIUPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHne onepupoBaTh MOHATHAMH: CpeaHee apudMeTuyecKoe, MeauaHa,
HauOoJIbIlIee U HANMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIEKaTh, UHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJIbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TaOMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpadUUyecKUX METOJO0B; MPUMEHSTh
(bOpMyNbI CIOXKEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM

BepoATHOCTH, GopMyny bepHymin, komOuHatopHble (akThl U (HOPMYIIBI;
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OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBATH
MOHATUSAMM:  CIIydalHas BEJIMYMHA, PACIpPElIEICHUE BEPOATHOCTEH,
MaTE€MaTU4YeCcKoe OXHMJIAHHWE, JUCIEPCUsl U CTaHAAPTHOE OTKJIOHEHHUE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPACOpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEIbHOI0 U HOPMAJIBHOTO PacCIpeiesICHU; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACHPEICICHUN U1 pEeLICHUs 3a/1ad;
3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJAbI BEIOOPOYHBIX
UCCJIENOBAHUM; yMEHUE IPUBOAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OONBIIMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHE
OIEPUPOBATH IOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHUM,
YHCIO0  NEepecTaHoBOK, OuHOM  HpIOTOHA; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS [UISA PEIICHUs 3a7ad; OICHUBAThH
BEPOATHOCTH PEAJIbHBIX COOBITHI,; COCTABISATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAKOIIMECS NPSAMbIE, MAPAIIIETbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
Yrojl MEXAY MpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSMHU,
paccTosItHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbIMH,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLIAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenunesa, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUle/Ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMJIMHIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascss cgeppl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTb CEYEHHE
MHOTOIpaHHHMKa, MU300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH

BpalcHus, UX CCUCHHUA, B TOM YUCJIC C IIOMOIIBIO 3JICKTPOHHBIX CPCIACTB;
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yYMEHHE TPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHMpoBaTh ONpeAeNeHUs U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukamuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOus, monoOHble (UTryphl; yMeHHE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUTYpHI, B TOM YHCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUIECCKHE OTHOLICHUS TIPH
pEUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, IO,
Iomaab, 00bEM) U PELICHUH 33134 U3 IPYTUX YYeOHBIX MMPEIMETOB U
U3 pPEAIbHOM JKU3HW; YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEITMYMHBI
(umHA, yroij, IUIOHIaAb, OOBEM, IUIOMIA b HOBEPXHOCTH), HCHOIb3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  NapajuIelieluNeaa, MUPAMUIbBL, [PU3MbI, LIHHIPA,

KOHYCa, [I1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOTO0HBIX (QUTYD

VYmenune ONCprUpOBaTh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMa KOOPJAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/’I u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3a4av U 3a/la9 ApYTHUX y‘le6HHX mpeaMEeTOB
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YMeHne BeIOMpATh MOAXOASIINA METOT IS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHMM; yMEHHME pACIIO3HABaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BBIYUCIECHUSA

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel

12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOM, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokasareneM. CTeleHb ¢ pallMOHAIBLHBIM IoKa3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HelictButenbHple  4ucia. Apu@MeETHYECKHE Olepaluud ¢ JIeUCTBUTEIbHBIMU
17 yuciaamu. [IpuOGnukéHHble BBIYMCICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKeHUN

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPAaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATLHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpenennTens MaTPULIbI
3 OyHKIMY 1 TpadUKU

31 OyHKIMsA, cnocoObl 3anaHus QyHkuuu. ['padux ynkuumu. B3zaumuo oOparHble

¢byukun. YétHble u Heu€éTHble pyHkuuu. [leproanueckue GpyHkunm




OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 Makcumymbl U MUHUMYMBI GyHKIuu. Haubonbiiee u HavMeHblllee 3HauYCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUSI C HAaTypajbHbIM W ILeJNbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOMCTBA U Ipaduku
36 Toukm paspeiBa. Acumnrotel rpadukoB (ynkruii. CBoiictBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hayana maTemaruueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (HYHKIHNA
[Ipumenenre mNPOU3BOAHONH K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOONbIIEro U HAaMMEHBIIEro 3Ha4eHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoskecTBa U JIOTHKA
5.1 MHosxecTBO, onepaluy HajJ MHOXKecTBaMu. J(narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. BepostHocTs 1 ctatuctuka. 10 kmace. ba3oBsiil u yriyOi€¢HHbBIN
ypoBHH. YueOHoe nmocoobue bynnmosuu E. A., bBynberaeB B. A. 3narenscTBo
«IIpocsenienne»,2023r

2. Matemartuka. BepositHOCTh U cTatucTthka. 11 kinacc. ba3oBelii u yrimyOnéHHBIHM
ypoBHHU. YueOHoe nocodue bynumosuu E. A., Bynsiues B. A. M3narenscTBo

«IIpocsenienne»,2023r

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

3. Maremaruka. BepositHocTh u cratuctuka. 10 kiace. ba3oBblil u yriy0n€HHbIN
ypoBHH. YuebHoe nocooue bynumorud E. A., bynsrueB B. A. U3narenscTBo
«IIpocsemenue»,2023r

4. Maremaruka. BepositHocTb U cratuctuka. 11 xiace. ba3oBblil u yriy0néHHbIN
ypoBHH. YuebHoe nocobue bynumorud E. A., bynsrueB B. A. U3narenscTBo

«IIpocsemenue»,2023r
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