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MNOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJEHHOTO YpPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriIyOIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBanusi. Y4eOHbIN Kypc
npeaHa3HayeH Uit (OpMUPOBaHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYpPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMATHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TporeccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoJax HCCIEeI0BaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl IOHMMAaHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHUsl, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y o0ydaromuxcsi J0JKHO cOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUIsL  ONHUCAHUS  AHTPONOMETPUYECKUX M JIeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JINTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTcs 0a30i MJii OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELIMAIBHOCTEW, HO TaKXE COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpe HUCIOJIb3YIOT ammapar
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4Ye€OHOro Kypca 3aHUMAaeT
00CYyXXJIeHHE 3aKOHAa OOJBIIMX 4YHcesl — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
UMEIOIET0 MaTEMaTHYECKYI0 (PopMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIE
coziepkatesibubie TMHUM: «CiaydyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JIE€MEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISI TOJHOLEHHOIO OCBOEHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHuu «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXy 3HAYCHHUSIMU CIIy4aiiHbIX BEJIUYMH. BakHYIO 4acTh B 3TOM COJEPKATEIBHON
JVHUM 3aHMMAET U3YYEHHE FEOMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeaeieHuil U



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluxcs Ha ONHCAaHUU U
U3YYEHUHU CITy4alHBIX SBJICHUH C MOMOILBIO HENpPEphIBHBIX (yHKIUH. OCHOBHOE
BHHMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpeeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIKCAaHUE BTOM CBA3M C IIOMOIIBIO
KO3 puUIMEHTa KOpPpEIsUUU M €ro BbIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIeMEHT  CcOAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITH, HACTYNAIOLUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS] AKTyaJbHBIM JUIsl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIMX HA YyYEOHBIE
CHELMAIHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 yacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTAapHBIC
coObITHsl (Mcxo/bl). BepostHOCTh ciydaitHoro coObiTusi. bim3ocTh 4acToTel u
BEPOSATHOCTU  cOObITHI.  CrnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00bEeIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcnepumenTa. @opmyia noaHon BeposTHocTH. Dopmyina baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OumHOMA
HproTona.

Cepusi He3zaBUCHMBIX wucnblTaHul bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. Onepanuu HajJ ClIy4YalHbIMM BEJIMYMHAMM. bUHApHAs CiyyanHas
BeqnunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpelesieHHe JIBYX CiydalHbIX BeaudyuH. He3aBucumble
CIIy4YauWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MATEMAaTUUYECKOTO  OXKHUIAaHUS
(ctpaxoBaHue, JioTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOW clydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe OXHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJJaHUE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneseHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIYYAaWHOM  BEJIIMYMUHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4alHON BEIMYMHBI. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEICHUSA M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenud. Jucnepcuss W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox — uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTEHIIMX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PaCIpeIeICHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOEe pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. DyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenuss. PyHKIUSA IVIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCIIPEACIICHHUS.

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

KoBapuauust 1Byx ciaydaiiHbix BenuuuH. Koadpduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIil
Kod(phULMEeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOU CBS3b10. JIMHENHAs perpeccusi, METOX HAMMEHBIINX KBAaJAPaTOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, dTUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHNI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMaTHICCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-DKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MaTEMATHYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW AEsITeIbHOCTU, STaloB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHS IMBUJIU3AIMM, OBJAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUYMH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHEe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUeCKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOATENbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TakKKE BBIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATH JeUINUTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaIun o CaMOCTOSTENIbHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUS], SCHO, TOYHO, T'PAaMOTHO BBIp@XaThb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAEeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXKICHUSA C CYXICHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pElIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJVIEKT:

BJAaJ€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pElIeHHH YYEeOHbIX 3a7a4y, HNPUHUMATh I€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX JaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyIHPOBaATH COOBITHS: MEpPECEUeHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIb30BATh JAHATPAMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXXECHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIyYalHOTO HKCIEPUMEHTA,
HaXOJWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXKEHHS, JepeBa
CIIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca mpu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI 1O opMyIie U
110 OPTaHHU3aLUHU CITYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yaHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yaWHBIA  OMNBIT
(ucplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUW 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN bepHyJUIM, B OMBITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEH, JuarpamMma pacrnpeieiicHus, OuHapHas CciaydailHas BeJIWYWHA,
reOMETpUYECKOe, OMHOMUAIIBHOE PaCIIpECIICHHE;

OIEpUPOBAaTh MOHATUSAMH: COBMECTHOE pACHpPENENIEHUE [BYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpEleNICHUs IByX CIIydalHBIX
BEJIMYUH [JIsl BBIJEICHUS PpACIpPEACNICHUsS KaKJI0M BEJIUYUHBI, OMNpEe/eICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUIAHUS CIy4ailHOW BEJIMUMHBI (pacipeeseHus ), TPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHAAHUS TMpPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipenesieHHs) NPU PELIEHUU 3a/1a4, BBIYUCIATH JUCHEPCHIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO pacIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKN TE€HEPATbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PaCIpEICICHUSIMU;

OpPUBOAUTH  MPUMEPHl  3aJay, MNPUBOISIIMX K  [OKa3aTeJIbHOMY
pacmpelneneHuo, 3aaad, MPUBOJAIIMX K HOPMAJIBHOMY  paclpelesICHHUIO.
OmnepupoBaTh NOHATUAMH: (DYHKLHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeIeHuUs,
(GYHKIMS TUIOTHOCTH H  CBOWMCTBA HOPMAJBHOTO PACHpPEEICHUS;ONPenesaTh
KOA(PULIMEHT JIMHEHHON KOPPESIINKI, BHIOOPOYHBIN KO PUITMEHT KOPPEAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4acoB

daekTpoHHbIe (LM pPOBbLIE)

Ne ni/m KoHTpoJibHbIE
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoTshI
DeMeHTHI Teopun rpados 3
Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
DneMeHTH KOMOMHATOPUKH 4 1
Cepun nocie0BaTeIbHbIX UCIIBITAHUI.
Wcnbrtanus bepaymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CiyuyaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2




11 KJIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne i/ KoHTpoJibHbIE
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 3aKoH OOJBIINX YHCET
2 DJIEeMEHThl MAaTEMaTUYECKON CTaTUCTUKHU 6
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeaeicHus
4 Pacnpenenenue Ilyaccona
CBs13b MeX1y Clly4allHBIMHM BEJTMYMHAMHU 6
6 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, npeacTaBiIeHUE
3a/1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepIHHbL. [1yTh B
rpade. Llenu u uKIb

I'padsr Ha mnockocTu. JlepeBo ciydaitHOro

IKCIIEPUMEHTA

Crnyyaiinble S5KCIIEpUMEHTHI (OIBITHI) U
CIIy4aiHble COOBITUS. DIEeMEHTapHbIE
cOOBITHSI (MCXObI)

BeposiTHOCTB ciiy4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB ciiy4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMH

[Tepecedenne, 00beTMHECHIE MHOKECTB U

COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS.
dopMmyia CII0KEHHUS BEPOSITHOCTEN

VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE




BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSITHOCTH

VYcinoBHas BEPOATHOCTb. Y MHOKEHUE

9 BeposiTHOCTe. Dopmyra ycIoBHOM
BEPOSATHOCTH

10 dopmyIia MOJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumblie coobiTus

12 KomOuHaTopHOE IPaBUIO YMHOKEHHUS.
[lepecTanoBku U paxropuan

13 Yucino coueranuid. Tpeyronpuuk [lackans

14 ®opmyna bunoma HeroTona
KonTponbnas padorta Nel: "I'padwi,

15 BEPOSITHOCTH, MHOXECTBA,
KOMOWHaTopuka'
buHapHbIii cily4aliHbIi ONBIT (MCHIBITAHUE),

16 ycnex u Heyzaada. HezaBucumele
ucneltanus. Cepusi He3aBUCUMBIX
VCIIBITAHUH J10 TIEPBOTO ycIexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NEepBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymnn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [TpakTrueckas paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUII

] Cnyuaiinas BennunHa. Pacnpenenenue

BEeposTHOCTEN. [InarpamMmma pacrpeaeneHus




22

Onepanuu HaJ| CIIy4ailHBIMU BEJIMUMHAMH.
[Ipumepsl pactipenenenuii. bunapuas
Clly4aifHas BeTUYHMHA

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomMuanbHOE pacnpeneneHue

MaremaTuyeckoe OKUJIaHUE CITy4yalHOU
Benu4uuHbBI. COBMECTHOE pacipeiesieHre
JIBYX CIy4YalHBIX BEJIMYHUH

HeszaBucumele cirydaiiHble BEIMYHUHBI.
CBolicTBa MaTEMAaTUYECKOTO OKUAAHHUS.
MaremaTnueckoe 0’KuaaHue OnHapHOM
CIy4yallHO! BEJIUYHMHBI

MaremaTHueckoe OXUJIaHUE
TEOMETPUUYECKOTO M OMHOMHAIILHOTO
pacrpeneneHuit

27

28

29

Jucnepcus u cTaHAApTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUU
MaremaTtnueckoe 0XKMIaHUE IPOU3BEACHUS

" JUCHCPCUA CYMMbI HC3aBHUCHUMBIX
CﬂyqaﬁHBIX BCINYHNH

30

Jucnepcusi GMHOMHUATBHOTO
pactpenenenus. [Ipaktuueckas padora ¢
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

31

Hucnepcust u cTaHAAPTHOE OTKJIOHEHHE
F€OMETPUUECKOTO paclpeieieHHUs.
[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUII




32 OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

Kontponbnas padora Ne2: "McnbiTanus

33 bepuymu. City4aiiHple BEJIMUHUHBI U
pacnpeneneHus"
34 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOnimena. Teopema
Yeopimena. Teopema beprymmm. 3akon
OOJIBIINX YHCEIT

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akoH
OO0JIBIINUX YKCeT

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgponbie
oOpa3oBaTeJibHbIE

pecypchl

HepasencrBo Yeoniena. Teopema
Yeonimena. Teopema bepuymu. 3akon
OOJIBIITUX YHCETT

Br10opouHbIif METO] MICCIIETIOBAHUIMA

HpaKTI/I‘leCKaﬂ pa60Ta C UCITIOJIb30BAHHNECM
QJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYITHOCTb U CTy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLieHKa CpEHETO U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHast COBOKYITHOCTB U CiTy4ailHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLleHKa CpEHETO U
JUCIIEPCUU TEHEPATIbHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHUE BEPOSTHOCTEH COOBITHH 11O
BBIOOpKE

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C IOMOILBIO CBOMCTB
M3Y4YEHHBIX pacIpeie/IeHUN

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX paclpeIeICHUI

HpaKTI/IquKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepsl HENIPEPBIBHBIX CIIy4alHbIX
BeJMYUH. OYHKIUSA IIJIOTHOCTU BEPOSITHOCTH

13

14

PaBHomepHOe pacnipenenenue. [Ipumepst
3a]1a4, MPUBOISALINX K [T0KA3aTEIbHOMY U K
HOPMaJIbHOMY pacHpeIeIeHUsIM

qDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
IOKa3aTCJIbHOTO pacClpeaACICHUA

15

DYHKIUA IIIOTHOCTUA BEPOSITHOCTH
HOPMaJIbHOTO pacrpeeeHus

16

17

18

ITocnemoBaTeIbHOCTEL OTUMHOYHBIX
He3aBUCUMBIX coObITHH. [Iprmep 3anaun,
puBOAALIEH K pacupenenenuto [Iyaccona

[IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
AJIEKTPOHHBIX TAOIHUI]

KoBapuanus nByx ciiydallHbIX BEJIMYUH.
Koadduuuent koppensauuu

19
20

CoBMecTHBIC HAOMIOEHUS IBYX BEIMYNH

Bri6opounblit k03¢ puiiueHT koppensuu




Paznuuue Mex 1y TMHEHHOW CBS3BIO U

21 IIPUYHUHHO-CIIEICTBEHHOH CBS3bI0

22 Jluneinas perpeccus

” [IpakTryeckas paboTa ¢ UCIOJIB30BAaHUEM
JIEKTPOHHBIX TAOJIUI]

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TaOJIHIL
U AMarpaMm, onucareabHasi CTaTUCTHKA

’5 OneITEI ¢ paBHOBO3MOXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

26 Beruuciienue BeposiTHOCTEH cOOBITHIA C
pUMEHEHHEM (HopMyIT
Brrauciienue BeposTHOCTEH cOOBITHI C

7 MPUMEHEHHEM TpapHIECKUX METOOB:
KOOpJMHATHAsl IpsiMasi, 1IepeBo, AuarpaMmma
Diinepa

28 CrnyyaiiHble BEIMUUHBI U paclipeieIeHUs

79 MareMatnyeckoe 0KMIaHHUE CIy4allHON
BEJIMYHHBI

30 MaremaTH4ecKO€e OKHUIAHUE CITyHYaHON
BEJTMYHHBI

31 KonrtponsHas pabdota: "BeposTHOCTb 1
cTaTucTuka"
Beruucnienue BeposTHOCTEH cOOBITHIA C

32 npUMeHeHHeM (HOopMYIT U TpapUUECKUX
METOJI0B
Brruncnenue BeposiTHOCTEN COOBITHI C

33 npUMeHeHHeM (opMyIl U TpapuUeCcKuX

METOJIOB




34

CrnydaiiHble BETMYUHBI U PACIPEICIICHUS.
MaremaTHyecKoe OKUIaHUE CIy4YailHOM
BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTHKA
6.1 YuTtath ¥ CTPOUTDH TAOJHUIIBI U JUATPAMMBbI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe, MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCHBa YNCIIOBBIX JaHHBIX
OnepupoBaTh HNOHATHAMMU: CIy4alHBIM SKCHEPUMEHT (OMBIT) U CIydaiHoe
coObITHE, >JEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HUCXOM) CIy4alHOTO
6.3 ONbITA; HAXOJUTb BEPOATHOCTM B ONbITaX C PAaBHOBO3MO>KHBIMU
CIIy4aiHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTU COOBITHI B
M3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHA: IepeceueHue H OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOIOKHOE JIAHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUS BEPOSITHOCTEHN
IIpU pEIICHUH 3a1a4
OnepupoBaTb NOHATHAMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C IMOMOULIBIO IpaBWJIa YMHOXEHHS, C TOMOILBIO
JIEpEBa CIIy4YaiiHOTrO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMHU: HUCIBITAHUE, HE3aBHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
' HE3aBUCHUMBIX HCIBITAHUNH 0 MEpBOro ycrexa, HaXOAWTb BEPOSITHOCTU
coObITHIi B cepuu uctbiTanuit bepuymnnum
6.8 OnepupoBaTb  NOHATUSAMH:  ClIydaiiHas  BEJIWYMHA, paclpeieiieHue
' BEPOATHOCTEH, ArarpaMma pacrpeaesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHNSI OCHOBHOIM
NpoBePsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yjabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIO
’ pacnpeeseHUI0 WK C TOMOLIbIO AMAarpaMM
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT'0, KaK IMPUMEHSIETCS MAaTEMaTUYECKOE OXHUIAHUE CIy4alHOU
BEJIMYMHBI, HAXOOUThb MAaTE€MaTH4YECKOE OXUIAHME IO  JTAaHHOMY
pacnpeneneHuIo
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Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

NmeTts MMPEACTABICHHUEC O HOpMaJIbHOM paclpEACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauIl U auarpamm. CpegHee apudMeTHudecKkoe,
MeauaHa, HanOoJIblliee ¥ HauMEHbIIee 3HAYCHHMS, pa3Max, JUCICPCHUS U CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITH
(ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIM30CTH YacTOTBIM BEPOSITHOCTH
coObITuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOKHBIC
coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEposSsTHOCTEN

6.4

6.5

VcnoBHass  BEPOSATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEH. JlepeBO  Ciy4ailHOro
sKcriepuMenTa. Gopmysia MoJHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS

KomOunatopHoe mpaBuino ymHoxeHus. [lepectaHoBkn u dakrtopuan. Yucno
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HerotoHa

6.6

bunapHblli ciydaliHbIl ombBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX HCHBITAaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyu

6.7

CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEH OMHOMUATBHOE

11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

UucnoBble XapaKTepUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTUYECKOE OXHUIaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepbl mprUMeHEeHUsT MaTeMaTUYeCcKOro
OXXHMJaHWs, B TOM YHCIE B 3aJa4aX M3 MOBCEJHEBHOM XW3HU. MaremaThueckoe
OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHUJIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO paCIpeICIICHUM

5.2

3akoH OOJIBIIMX YMCEN M €ro pojib B Hayke, MpHUpoae U olmiecTBe. BriOOpOUHBIit
METOJI ICCIICNIOBAaHUHI
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IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BedW4MH. lloHsatMe O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAJIbHOM pacIpeneleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HHAYKIUY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OIEepHUpOBaATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OIICpallMi HaJl MHOKCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OnmrucCaHusd peajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUU 3aaa4, B TOM
qrclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl Mpu

pelIeHUH 3a71a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0e YHCIO,
CTETIEHb C IIeNIbIM IOKa3aTelleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
paIMOHATIFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEIFHBIM TIOKa3aTeleM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIINH OOLIHit
JeNuTeNlb W HauMeHbllee oOIee KpaTHoe, airoput™M EBkimma mnpu
peLICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHNS; YMEHHE BBIIOJIHATH BHIYMCIICHHE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pAallMOHAIBHBIX ~ BBIPAKEHHWH; yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMeTpruiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIas Te€OMETpPHYECKas IPOTPECCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpua 2X2  u  3x3, onpefeiauTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MH‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaHbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMIOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUH U
¢u3nyecKuit CMBICII MPOM3BOAHOM, MEpPBOOOpa3Has, ONpeleIEHHbIN
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOU3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIC DJIEMEHTApHBIX (YHKIUI;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoAUTh HauOOJbIINE W HAaUMEHbIIME 3HA4YeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHaiu3a; MPUMEHATb MPOU3BOJHYIO U1 HAXOXJIEHHS HAWIydIIero
pellieHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HAaXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHHUA C

OMOIIIbI0 T PepeHIInATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK QYHKIUN, oOpaTHas QyHKIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
panvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckas (yHKIHUU; yMEHHE CTPOUTh TpapuKd HM3yYSHHBIX
GyHKUIMA,  BBIMIOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH Ui pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yIpaBlIeHUs JTUYHBIMU M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOJAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJIEIUPOBATh
peanbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTh, MHTEPIPETHPOBATH
uH(pOpMalLIKIO, MPEACTABICHHYIO B Ta0lMIaX, Ha AUarpaMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWMCTBA pEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
uHpOpMaIMi0O C TOMOIIBID TabNWUIl ¥ JWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUUecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpaUuecKn MCCIEI0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO IarpaMM pacCerBaHUs U JMHEHHOU perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
MOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpEeliCHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWE, IUCIEPCHUS U CTAHJIAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  pacHpeAeieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIITUX YHCEN, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
9UCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (haKThl U PACCYKACHUS JUISl PEIICHUS 3ajiad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IIJIOCKUN YroJl, IBYIPaHHBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/JI, yrojia MEXAy IpIAMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMH,
pacCTOsIHUE MEXKIYy IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI ITNIAHUMETPUHU, YMCHHUC OLICHUBATH
pasMepsl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala4n
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YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAbL (QUIyphl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMBI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0bEM KyOa,
IPSAMOYTOJIBHOTO MapajulelieNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUUECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHupUKanuioo ¢Guryp Imo
Pa3NMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JOTIOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh TMOHSATHSIMH: JBUWXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a/la4y; HAaXOJWUTh T'C€OMETPHYCCKHUE BEIUYHMHBI (JUTMHA, YTOJI,
I0IaAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(nmuHA, yroi, IIOmaAb, OOBEM, IUIOMIAAL MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYIBI W METOABI, B TOM YHCJE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaJUIeNIeNUuIe1a, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, 1I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BbEMOB MOI00HBIX (QUTYP
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YMmenue ONCpUPOBATh TOHATUAMU: MPAMOYT'OJIbHASA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BGKTOpHLIﬁ n KOOpI[HHS.THLIﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMeHue BLI6I/IpaTL MNOOXOOSAIIUN METO JJIs pelICHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPUPOAHBIX U O6H1€CTB€HHI)IX
nponeccoB u HBHeHHﬁ; YMCHHC pacClioO3HaBaTh IPOABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTH IIPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOW MaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUSA

Harypanbnsle u nensie yucna. [IpusHaky Je1MMOCTH LEIIbIX YUCEI

Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J[eWCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enbiM rnokaszarenaem. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTesieM. CBolicTBa
' CTETEeHH
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIC JOrapudMbI
JeiictBuTtenpHble uncna. ApudMmeTuyeckue oOnepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BoIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaTbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHHUs
24 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia CUCTEMBI TMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 DyHKINUA U TPaPUKH




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

> ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKuuU. [lepuogumueckue GpyHKIIHN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanmGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMSA C HaTypajlbHbIM M LEJNbIM IOKa3zareneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyIna CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro ananmsa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoHbIE HIeMEHTAPHBIX (QYHKIMHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOX€eCTBa 1 JIOTUKA
5.1 MHOXecTBO, ornepaluu HajJ MHOKecTBamu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMBbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
- Y4eOHO-METOUYECKOE 00ECIIeUeHHE MPETOJaBaHusl MATEMATUKH (B TOM YKCJIC
Ha yriyosieHHOM ypoBHe). Cpeanee obiiee oopa3zoBanue. 10—11 kmacchi :
meroaunueckoe rmocodue / E.A. bapakosa. — M. : ®I'BHY «MHcTUTYT conepxaHus
1 METOJI0B 00yueHus», 2024. — 26 c.: un.;

- COOpHUK TUIIOBBIX 3aJaHUI JJIs1 TEKYIIETO OILICHUBAHUS M0 YYCOHBIM
npeameram «Marematuka u «MHbopMaTHKay : METOAMYECKUE PEKOMEHIAINH /
T.B. Pacramanckas, E.A. bapakosa, A.C. ['opoaenckasa. — M. : ®I'bHY
«MHCTUTYT coepx’aHusi U METOJI0B 00yueHus», 2024. — 94 c.: un.;

- Cucrema OIEHKH JIOCTHXKEHUM TUIAHUPYEMbIX TTPEAMETHBIX pe3yJbTaTOB
ocBoeHMsI yuebHoro npeamera «Marematukay. Cpennee oo1iee 00pa3oBaHUeE :
meroanueckue pekomennanuu / JI.O. Pocnona, E.E. Anekceesa, E.B. bytiko,
N.N. Kapamosga ; nox pexn. JI.O. Pocnooitl. — M. : ®I'BHY «MHcTUTYT
COJIEpKaHMs U METO0B o0yueHus», 2024, — 37 c.: wiL.;

- Maremaruka (yriyOieHHbI ypoBeHs). Peanuzanus tpedoBanuit @I'OC
cpeaHero ooiiero oopasoBaHus : MeToandeckoe nocodue st yuautens / JI.O.
Pocnoga, E.E. Anekceesa, E.B. byuko ; nox pexn. JI.O. Pocnosoii. — ®I'bHY

«HCTUTYT cTpaTeruu pa3Butusa odpazoBanus», 2023. — 92 c.: ui.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



