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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHain3a OOJbIIMX JaHHBIX. lleHTpandbHyl0 4YacTh yY4eOHOro 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
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAEp)KATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUSI. DIIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUW 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYyX CiydalHbIX BenuduuH. He3aBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBL. MaTeMaTu4yecKkoe OXKHUJAaHHE€ CYMMbI CIyYallHbIX  BEJIWYUH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXKMJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusa. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.



11 KIIACC

HepaBenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OonplIMX  4yucel.  BbpIOOpouHBI  MeTOoa — HccienoBaHuil.  BwriOopouHbie
xapakTepucTuku. OIEeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JJAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpepeiBHble ciyyaliHble BeqW4yuHbL. [Ipumeppl. @PyHKIMS TUIOTHOCTH
BEPOSAITHOCTU pacmpenesicHus. PaBHOMepHOE paclpelesieHHe W €ro CBOMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEIbHOMY PacIpeACIICHUIO. 3a1auu, PUBOIAIINE K
HOPMAaJIbHOMY pacIpeeeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeIbHOTO pacnpezeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUS MIIOTHOCTH U CBOKMCTBA HOPMAJIBHOTO PACIIPEACIICHUS.

[locnenoBarenbHOCTH ~ OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppessiuud. CoBMECTHblE  HAONIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
kKodhuimeHT xoppensiuu. Paznuyne Mexy JUHEWMHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX HEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHANBLHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE qeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasitTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YIEHaMH KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miockuii rpad, cBs3HBINA Tpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4ailHOTO  OTBITa, HAXOJWTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIAMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/1ad, MOJIb30BaThCs (PopMyIioi
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIy4yalHOTO HKCIEPHMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C MOMOIIBIO TMpaBUia YMHOXEHHS, IepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh HM3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl Ui TEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  OIBIT
(ucnblTaHue), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpPUM HCHBITAHUN JO TMEPBOrO ycCIlexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrpejerieHus, OuHapHasl cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE [BYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIly4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (pacrpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMH: AUCHEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenus) Npy pPEIIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKM TEHEPATIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3bI, MOJIb3YSACh H3yUYEHHBIMU PACIPEACICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOT'O paclpe/IesieHus,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJbHOTO PpaCHpeeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PEeCYPChI
padoTshI
DneMeHTHI Teopuu rpados 3
Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusIMH. ClI0’)KEHHE M YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUMHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaexkTpoHHble (UU(poBbHIE)

Ne i/ KoHTpoJbHbIE
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
3aKoH OOJBIINX YHCET 5
DneMEeHThl MAaTeMaTUYECKOIM CTaTUCTHKU 6
HenpepsiBHBIE CiTydaliHbIE BETMYUHBI
3 (pacmpenesieHus ), moKa3aTeIbHOE U 4
HOpPMaJIBbHOE pacIpe/IeTICHIS
4 Pacnpenenenue Ilyaccona
5) CBs13b MeX/1y Cllyd4allHBIMHM BEJTMYMHAMHU
6 O0o01IeHNEe U CHCTeMaTU3alns 3HAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

I'pad, cBsa3HEI rpad, npencraBieHne
3aJla4¥ ¢ TOMOIIIBIO Tpada

CreneHb (BAJICHTHOCTD) BEPIIMHBI.
[Tyts B rpade. Llenn u mukIib!

I'padsr Ha IockocTH. [epeBo
CIIy4aifHOTO DKCIEPUMEHTA

Crny4daiiHble SKCTIEpUMEHTHI (OIBITHI) U
clydaifHble COOBITHS. DIeMeHTapHbIE
COOBITHS (MCXO/IBI)

BeposiTHOCTB citydyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB citydyaitHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

[Tepeceuenue, oObeAMHEHHE
MHOYECTB U COOBITHIA,
IMPOTHUBOITOJIOKHBIC COOBITHS.
dopmyia CloXKEeHUsT BEPOSATHOCTEH

YcnoBHas BEPOATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOopMmysia yCIIOBHOM
BEPOSATHOCTH

VY cnoBHasA BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOopMmysia yCIIOBHOM
BEPOSATHOCTH

10

11

12

®opmyJia MOJTHON BEPOATHOCTH

®opwmyia baiieca. HezaBucumeie
COOBITUSA

KomMb6uHaTopHOE paBUiI0 YMHOXKEHUS.

IlepecTanoBkHU U pakTOpUaI

13

Uucno couerannid. TpeyroJbHUK
[Tackains




14

dopmyna bunoma HeroToHa

15

16

17

18

Kontponbnas padota Nel: "I'padwr,
BEPOSITHOCTH, MHOXKECTBA,
KoOMOMHaTopuKa"

bunapHblii cirydailHbIi ONBIT
(ucmpITaHKE), yCIIeX U Heymava.
HesaBucumebie ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUHN 0 TIEPBOTO
ycnexa

Cepust HE3aBUCUMBIX HCIIBITAHUM J10
MIEpBOro ycrexa

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepnynnu

19

20

21

CrnyuaitHblii BBIOOp U3 KOHEUHON
COBOKYITHOCTHU

[IpakTuueckas padota ¢
HCII0JIb30BaHUEM JICKTPOHHBIX
TadJIuI

Cnyuyaitnas BenuuuHa. Pacnipenenenue
BeposTHocTel. [lnarpamma
pacnpezeneHus

22

Onepanuu Haja cy4aiHbIMU
BennuuHamu. [Ipumepst
pacnpezeneHuii. bunapHas ciy4aiiHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpenencHue.
bunomMuanbHOE pacnpeneieHne

MareMaTnuyeckoe 0KHIaHHUE
cily4aiiHOH BennuuHbl. COBMECTHOE
pacnpeneneHre JByX CIy4aiHbIX
BEJINYUH

He3zaBucumsble ciydaliHble BETUYHMHBI.
CaolicTBa MaTEMAaTUYECKOTO
oxxuganus. MaremaTuueckoe
OKuJaHue OMHApHOU ciryyaiiHOM
BEJIMYHHBI

MatemaTnueckoe 0XXHu1aHnue
reOMETPHUECKOr0 U OMHOMHUAIBHOTO
pacrpeeneHni

Jucnepcus U cTaHgapTHOE
OTKJIOHEHHE




28

Jlucrniepcust OMHAPHOM cirydaitHON
BeJIM4MHBI. CBOWMCTBA JUCIIEPCUH

29

30

31

32

33

MartemMaTuueckoe OXKXKHAAaHUC
IMPOU3BCACHUSA U JUCIICPCUA CYMMBbI
HC3aBUCHUMBIX CHy‘laI\/JIHBIX BCINYNH

HI/ICHCpCI/IH OMHOMHUAJILHOI'O

pacnpenenenus. [Ipaktuueckas padoTa

C UCIIOJIb30BAHUEM 3JICKTPOHHBIX
Ta0JIULL

Jlucrepcus ¥ CTaHIapTHOE
OTKJIOHEHHE F€OMETPHUIECKOTO
pacnpenenenus. . [Ipaktudeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUI

KonTponbnas padorta Ne2:
"Ucneirannsa bepnymu. Cirydalinele
BEJIMYMHBI U pacnpenesieHus"

34

O06001IeHYE ¥ cCUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

HepasenctBo Yeobbimera. Teopema
UYeoOrimeBa. Teopema bepuyinu. 3akoH
OOJIBIIINX YHCEeI

HepasenctBo YeoOrnimera. Teopema
UYeoOnmmeBa. Teopema bepuyinu. 3akoH
OOJIBIINX YHCEeI

HepasenctBo YeoOrnimera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJBIINX YHCeT

Br100pOUYHBIN METOT MCCIICIOBAHMIA

[TpakTrueckas padota ¢
MCIIOJIb30BAHUEM SJICKTPOHHBIX TaOJIHUIL

['enepanbHas COBOKYIHOCTb U
cilyuaiiHasi BHIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMH XapaKTEPUCTUKAMH.
OrneHka cpeJHero 1 Jucnepcun
Tre€HEPAIBHONW COBOKYIIHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

['enepanbHas COBOKYIHOCTb U
cily4aiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
OrieHKa CpeTHero U JUCTIEPCUH
TFE€HEPAIIBHON COBOKYITHOCTH C
MOMOIIBIO0 BEIOOPOYHBIX
XapaKTePUCTHK

10

OneHrBaHUE BEPOSITHOCTEN COOBITUI
1o BBIOOPKE

Craructuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C IIOMOILBIO
CBOMCTB M3yUYEHHBIX paclpeneseHun
Craructuueckas runoresa. [Iposepka

IIPOCTEHMIINX TUIIOTE3 C IOMOIIBIO
CBOICTB M3yUYEHHBIX paclpelelIeHUN

11

[TpakTrueckas padoTta ¢
HCITOJIB30BAHUEM JJICKTPOHHBIX Ta6J'H/IH




12

IIpuMeps! HePEpBIBHBIX CIIyYalHbIX
Benn4nH. OyHKIUA IIOTHOCTH
BEPOSATHOCTH

13

PaBHOMEpHOE pacnipeneneHue.
IIpumepsl 3a1a4, NPUBOASIIUX K
MIOKa3aTeJIbHOMY U K HOpMaJIbHOMY
pacnpeneneHusIM

14

15

16

(DYHKI_[I/ISI IIJIOTHOCTHU BCPOATHOCTHU
IMMOKa3aTCJIbHOTr0 paclpCaACICHUA

(DYHKI_H/IH IIJIOTHOCTH BEPOATHOCTH
HOPMAJIBHOI'O pacCrpeaciCHusd

ITocnenoBaTebHOCTh OAMHOYHBIX
HE3aBUCUMBIX coObITHiA. [Ipumep
3a/1a4u, MPUBOIAIICH K
pacnpenenenuto [lyaccona

17

[IpakTuyeckas pabora c
HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6JII/III

18

19

KoBapuanus nByx cirydailHbIX
BenmunH. Koadduument koppensuu

CoBMecTHBIC HAOIOICHUS ABYX
BEJINYUH

20

Br16opounsriii koapunueHT
KOPPEISIUH

21

22

Paznnune Mex 1y IMHEWHON CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

JInnelinas perpeccus

23

24

25

[IpakTuueckas pabora c
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/III

HpeI[CTaBJ'ICHI/IC JaHHBIX C ITIOMOIIIBIO
Ta6J'II/II_I " JuarpamMmm, ornucarceiibHas
CTaTUCTHKA

OmnbITHI ¢ PaBHOBO3MOKHBIMHA
QJICMCHTAapHBIMU COOBITUSIMU

26

27

28

Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyin

Brruucnenue BeposiTHOCTEl COOBITH C
IpUMEHEHHEM I'paUIeCKUX METO/I0B:
KOOpPJIHMHATHAS psAMasi, 1I€pEBO,
auarpaMma Ouepa

Crnyyvaiinble BeTUYUHBI U




pacrpeaenaeHus

MarteMaTH4ecKkoe OKHUIaHNue

29 o . 1
CIIy4aiiHOM BEJIMYUHBI

30 Matematuueckoe 0Xu1aHne 1
CIIy4ailHON BEJIMYMHBI

31 KonTtponsnas pabdora: "BeposTHocTs 1 1
cTraTucTuka"
Brruucienue BeposTHOCTEH COOBITUH C

32 npuMeHeHneM GopMyIl U rpaduyecKux 1
METO/I0B
Brrunciienne BeposTHOCTEH COOBITUH C

33 npuMeHeHueM (Gopmyi u rpagudeckux 1
METO/IOB
CiyyaliHble BEJIMYHHBI U

34 pacnpeneneHus. MareMaTuueckoe 1
0’KHMJIaHHE CIy4YallHON BEJTMYUHBI

OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepseMoro .
0o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEHN U CTATUCTUKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBaTh MOHATUSMH: CpeHee apuMeTHuecKoe, Meuana, HaubobIee,
HaMMEHbIIIEe 3HAaUCHHE, pa3MaX MacCHUBa YMCIOBBIX JAHHBIX
OnepupoBaTh MOHATHAMH: CIy4YailHBIA DKCHEPUMEHT (ONBIT) U CIIy4ailHOe
coOBITHE, ATIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN HUCXO0/1) CIIY4aliHOTO OIBITA;
6.3 HaxOJIUTb BEPOATHOCTH B OINbBITaX C PABHOBO3MOXXHBIMHU CIIyYalHBIMU
COOBITHSIMH, HaXOJIUTh M CPAaBHUBATH BEPOSTHOCTH COOBITHA B HM3yYCHHBIX
CIIyYalHBIX 3KCIIEPUMEHTAX
Haxoautb u ¢popMynupoBath COOBITHS: TIEpeceYeHHE U 00bEIMHEHUE TaHHBIX
6.4 COOBITHIA, COOBITHE, MPOTUBOMOJOKHOE JaHHOMY COOBITHIO; TOJb30BaThCS
' auarpaMmamu Diiepa U GOpMYIION CIIOKEHHUST BEPOSITHOCTEH MpPU PEIICHUH
3a1a4
OnepupoBaTh MOHATUSMHU: YCIOBHAS BEPOATHOCTb, HE3ABUCHUMBIE COOBITHS;
6.5 HAaxXOJIUTh BEPOSATHOCTHU C ITOMOILBIO ITpaBUjla YMHOKEHHUS, C IOMOUIBIO JIepeBa
CIIy4allHOTO OIbITa
6.6 [IpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh TMOHATUSIMH: WCIBITAHWE, HE3aBUCHUMBIC WCIIBITAHUS, CEpUS
6.7 WCIIBITAaHUHM, yCIeX W HeyJada, HAXOAUTh BEPOSTHOCTH COOBITUHA B CEpUU
' HE3aBUCHUMBIX UCHBITAHWK 7O TIEPBOTO yCleXa, HaXOAUTh BEPOSTHOCTH
coObITHI B cepuu ucnibiTanuil bepHynnu
6.8 OnepupoBaThb  MOHATUAMM:  CIydailHass  BEJIMYMHA,  paclpeiesieHHe
' BEPOSITHOCTEN, IMarpaMma paclpeacsIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yjabrara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHMBATh BEPOSATHOCTH 3HAYECHHUN CIIy4ailHOM BEIMYHMHBIIIO PACIPENEICHUIO

HJIK C MIOMOIIBIO JUarpamMm




OHGpI/IpOBaTB NMOHATUCM MATCMATHUYCCKOI'O OXHUIAAHUS, IMPUBOAUTH MPUMCPHBI

5.2 TOT0, KaK MPUMEHSEeTCS MaTeMaTHUYeCKOe OKHUIAHUE CIy4ailHOW BEJIUYUHBI,
HaXOJUTh MaTeMaTUUECKOE OKUAAHKE [0 TaHHOMY pacIpeielIeHUIO

5.3 WmeTs npencTaBieHne o0 3aKoHe OOJBIINX YUCET

5.4 HmeTs npescTaBiieHne 0 HOpMajabHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenne AaHHBIX ¢ MOMOIIBI0 Tabiui U auarpamMm. Cpeanee apupMeTHUYEeCKoe,
MenuaHa, HauOoJpIIee M HAaUMEHbIIEe 3HAYCHUsS, pa3Max, IUCIEepPCHs U CTaHAAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHbple SKCIIEpUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHA. DIIeMEHTapHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciiydallHOTO COOBITHS. bBIM30CTh YacTOTBIM BEPOATHOCTU
coObiTui. CiydaiiHble ONBITHI C PaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMU

Onepauuu Haj COOBITUSIMU: TepecedyeHrue, 00beAUHEHNE, MPOTHBOMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs BEpOATHOCTEH

6.4

VYcnoBHasA BEPOATHOCTb. Y MHOYKEHHE BEPOATHOCTEH. [[epeBo CiiydyallHOTO 3KCIEPUMEHTA.
®dopmya moaHo# BepoaTHOCTU. HezaBucumeblie COOBITHS

6.5

6.6

6.7

KomOunartopHnoe npasuiio ymHoxxeHusi. [lepectaHoBku u ¢akropuan. Uuciao coyetaHuil.
Tpeyronbuauk Ilackang. @opmyna bunoma HeroToHa

bunapHbIli ciydaliHblii ONBIT (MCOBITAHUE), YCIIEX U Heynadya. HezaBucHMEbIe UCTIBITAHUS.
Cepust HE3aBUCUMBIX MCHBITAHUM 10 nepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIIBITAHUI
bepnynnu

CnyuaitHass BenuumHa. Pacmpenenenue BeposiTHOCTEH. Jluarpamma pacnpenesneHus.
[Tpumeps! pacnipeieieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KUIIACC

Kox

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

5.1

5.2

5.3

Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapakTEpUCTUKHU CIyYaWHBIX BEIMYMH: MAaTEMaTUYECKOE OXUJAHUE,
JUCIIEPCUS U CTAaHAAPTHOE OTKJIOHeHue. [Ipumepsl NpUMEHEHHs MaTEMaTHUYECKOTO
OXXHUJIaHHMS, B TOM 4HCJIEe B 3aJadax M3 IIOBCEAHEBHON KXHU3HU. MaremMaThdeckoe
OXXHMJIaHWe OWHApPHOW CciydyaHOW BeIMYMHBL. MaTeMaTHYeCKOe OXKHUJIAHUE CYMMBI
CIIyYallHBIX BEJIWYMH. MaTeMaTH4ecKOoe OXUJAHUE M JTUCIEPCHS T€OMETPUUYECKOrO U
OMHOMHUAIBHOIO pacrpeaeneHui

3akoH OOJIBIIUX YKCEN M €T0 POJib B HayKe, MPUpPoJie U obIiiecTBe. BEIOOpOUHBIN METOT
HUCCIIENOBaHUN

[Ipumepbl HenpepBIBHBIX CIIy4alHbIX BeIWUnH. [IoHATHE O IUIOTHOCTH pacHpeesICHus.
3anauy, NPUBOAAIIME K HOPMalbHOMY pacnpeaencHuto. [loHsATHE O HOpMalbHOM
pacnpeneeHun




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

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bianenne Merogamu 10Ka3aTenbCTB, AITOPUTMAMU PEILICHUS 3a7a4; YMEHHE
¢dbopMynHpOBaTE W ONEPHPOBATH IOHATHUSMHU: OIPENEICHUE, AaKCHOMA,
Teopema, CIEICTBHE, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, PAaBHOCUJIbHBIC
(GOpMYyIHMpPOBKH; TNPUMEHATh HX; yMeHHe (opMymupoBath oOpaTHOe U
MIPOTUBOIOJIOKHOE YTBEPKJIEHUE, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHL,
HCIIOJIb30BaTh METOJ MaTeMaTU4eCKOn WHYKLNH; IIPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKJICHUS NIPU PEIICHUH 3a/1ay, OLEHUBATH JIOTUYECKYIO
IIPAaBUJIILHOCTD PACCYKJICHHM; YMEHUE ONIEPUPOBATH ITOHATUSMHU: MHOXKECTBO,
MOAMHOKECTBO, OIEpallMd HaJ MHOXECTBAMU;, YMEHHUE HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmapar Uil OIMMCaHUs PEAbHBIX IIPOLIECCOB U
SBIIGHUA M TpU pEHIeHUH 33Ja4, B TOM 4YHUCIEe M3 JPYIHX Y4eOHBIX
MPEIMETOB; YMEHUE ONIEPUPOBATh MOHATUAMHU: Tpad, CBA3HBINA rpad, nepeso,
UuKI, rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATH TIpadbl

Pa3IMYHbIMH CIIOCO0AaMU; UCIIOIb30BaTh Ipadbl IIPU PELICHNUHN 3aa4

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, IEJI0€ YHUCIIO,
CTENEHb C ILIEJBbIM MOKA3aTelIeM, KOPEHb HATyPAJIbHOM CTENEHHU, CTENEHb C
paloHaJIbHBIM IIOKa3aTeseM, CTENeHb C JEHCTBUTENbHBIM IOKAa3aTeleM,
jorapudm 4mcia, CHHYC, KOCUHYC M TaHT€HC NMPOU3BOJIBHOTO YHCIIA, OCTaTOK
[0 MOJYJIO, PAalUOHAIBHOE YHCIO, UPPALMOHAIBHOE YHUCIIO, MHOMKECTBA
HaTypaJIbHBIX, LEJbIX, PAlMOHAIBHBIX, JCHCTBUTENIBHBIX UHUCEN; YMEHUE
UCIOJIb30BaTh MMPHU3HAKU JE€IMMOCTH, HAUMEHbIIUN OOIIMH JeauTens u
HauMeHblIee olllee KpaTHOE, aaropuT™M EBKinaa Npu pelieHuM 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS, YMEHUE
BBIMOJIHATE BBIYMCICHWE 3HAUEHHM U TNpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNEeHsIMH M Jorapudmamu, MpeoOpa3oBaHusi APOOHO-PAMOHABHBIX
BBIPQKEHUI; YMEHHE OIEpUPOBATH MOHATUAMU: IOCIEAO0BATEIBHOCTD,
apupMeTHUyecKas IMPOrpeccHs, IeOMETpHUUYEcKas IPOrpeccHs, OECKOHEYHO

Y6LIB8.IOIJ_I8.$I reoMETprUICCKasa mporpeccusd; YMCHHC 3a1aBaTb




MOCJICIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYpPEHTHBIX (GopMyIT;
YMEHUE ONEPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHUCIO, CONPSKEHHBIC
KOMIUICKCHBIC YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3alUCH  KOMIUIEKCHBIX 4Hcell (TeoMeTpUYecKas, TPUTOHOMETpUYECKas W
anreOpandeckas); yMeTb TPOM3BOAWTH apU(PMETHUYECCKUE JIEUCTBHS C
KOMIIJIEKCHBIMH ~ YHCJIAMH; MPUBOJAUTH  TMPUMEPHl  HUCIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpPUpOBaTh MOHATHSAMU: MaTpuua 2x2 u 3X3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHue onepupoBarh IOHATUAMM: PpalUOHAIbHBIC, HWPPALMOHAJIBHBIC,
[IOKa3aTeabHble, CTENEHHble, Jiorapu(MUUECKue, TPUTOHOMETPUUYECKHUE
YPaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbI; YMEHHME ONEPUPOBATH IOHATUSAMU:
TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHKUEe, YPaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPaBHEHHUN U HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUI, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh YpaBHEHMs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
pa3IM4YHBIX HPUEMOB; pEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IMPHUMEHATb YPaBHCHUSA, HEPABEHCTBA, HX CUCTEMBl I
peleHnsi MaTeMaTUYeCKUX 3a7ad U 33734 U3 Pa3IM4YHbIX 001acTeil HAyKu U

pEATBHOU KU3HU

YMeHue onepupoBaTb HOHATHAMM:  (QYHKUUSA, YETHOCTh  (QYHKIUH,
NEPUOUYHOCTD  (PYHKIIMH, OTrPAaHHYEHHOCTh (YHKUIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUHU, HauOojblllee W HaWMEHbIee 3HAYEeHUs
(GyHKIIMM Ha MPOMEXKYTKE, HempepblBHAs (PYHKLHMSA, aCUMNTOTHI Trpaduxa
¢byHKUIMHU, TepBas M BTOpas NPOU3BOJAHAS (DYHKIMM, T'€OMETPUUYECKHI W
¢u3nyecKkuif  CMBICI  IPOU3BOJHOW, TMepBoOOpasHas, OMNPECIIEHHBIN
UHTETpaj; yMEHHE HaxXOJUTh AacUMOTOTHl rpaduka (QyHKIUM; YMEHHE
BBIUUCIISATh MPOU3BOAHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO U KOMITO3ULIUU
¢GbyHKIMH, HAXOUTh ypaBHEHUE KacaTeIbHOU K rpaduky (GyHKIMM; yMEHHE
HaXOJUTh IPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIUN; yMEHHE MCIOIb30BaTh
MPOU3BOJIHYIO JJISi MCCIIENOBaHUS (DYHKIUHM, HaXoIuTh HauOONbIIME U
HauMEHbIIME 3HaueHUs QYHKIUH; CTpOUTh TIpaUKd MHOTOUWIEHOB C
UCIOJIb30BAHUEM  ammapaTa MaTeMaTH4eCKOro  aHalu3a; [PUMEHSATh
MIPOM3BOJIHYIO JJISl HAXOXKACHUS HAMJTy4IIero pelIeHHs B MPUKIAIHbIX, B TOM
quciae COIUATBbHO-)KOHOMMYECKMX M (PU3MUYECKUX 3a/adyax; HaXOIUTh
wiom@aad U o0bEMBI (PUTyp € MOMOILIBIO MHTErpaja; MPUBOAUTH MPUMEPHI

MAaTeMaTu4CCKOro MoOJACIUpPOBaHHdA C  IMOMOIIBIO III/I(b(bCpCHLII/IaIIBHBIX




YpaBHEHUU

YMeHune omnepupoBaTh MOHATHUAMH: rpaduk (QyHKIUU, oOpaTHas (GYHKIHS,
KoMrno3uuusi (QyHKUMW, JuHEHHas QyHKOUSA, KBaapatudyHas (QyHKIus,
paumoHanpHas (QyHKOMSA, CTENeHHas (YHKIHS, TPUTOHOMETPHUYECKHUE
¢byHkuMM, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas W
norapudmuueckass QYHKIUHM; YMEHHE CTPOUTH TpaduKd H3yYCHHBIX
(GyHKIMH, BBIIOIHATH NpeoOpa3oBaHUs TpapuKoB (PYHKIMH, MCIOIB30BaTh
rpaduKu ISt U3yYEeHUS IPOIIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUH 33j]a4 U3
Apyrux y4eOHBIX MPEeIMETOB M 3aJad M3 pEabHOW JKU3HU; BBIPAXKAThH
dbopMynamMH 3aBHCUMOCTH MEXIy BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA U
rpaduky  (QyHKOMA A0 pelieHus YpaBHEHUH, HEpaBEHCTB M 3ajad ¢
napaMeTpamu; H300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBa

pELIEHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM 4MCIE Ha
IPOLEHThI, JOJAM M YacTH, Ha JABWXKEHHE, pPabOTy, CTOUMOCTb TOBApPOB HU
yCIIyT, HaJOTH, 3a7adydl W3 OOJIACTH YIPaBJICHHUS JUYHBIMA U CEMEHHBIMHU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHHs, YPaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4yM, HCCIEI0BaTh IIOJYyYCHHOE pEIIECHUE W
OLIEHUBATh  IPaBJONOAOOHOCTh  pE3yJabTaTOB;, YMEHHE MOJEIMPOBATH
peanbHBlE CUTyallud Ha sA3bIKE MAaTEMAaTUKH; COCTaBISATH BBIPAXKECHMS,
YPaBHEHUS, HEPABECHCTBA U UX CHCTEMBI II0 YCIOBHUIO 3a/ayd, UCCIIEI0BAThH
IOCTPOCHHBIE ~ MOJEIM  C  MCIOJB30BaHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOJTYYEHHBINA Pe3ysIbTaT

YMeHue omnepupoBaTh MOHATHUSAMHU: CpelHee apu(MeTHdyecKkoe, MeauaHa,
HauOoJblllee U HAUMEHbLIEe 3HAYEHMs], pa3Max, IUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOIO HAboOpa; yMEHHE U3BJIEKaTb, HWHTEPIPETUPOBATH
nH(popMalMIo, NpEACTaBIEHHYI0 B TabiMLax, Ha JAMarpaMMax, rpadukax,
OTPa)KAIOIYI0 CBOWCTBA pEalbHBIX IPOLECCOB U SBICHWM; IMPEICTaBIISTH
vHpOpMaANUI0 € TMOMONIBIO  TAOMWIl ¥  JAUMarpaMM;  HCCJIEN0BaTh
CTaTUCTHYECKHE JaHHble, B TOM YHCIE€ C TMPUMEHEHHEM TIpaduIecKux
METOJIOB M D3JIEKTPOHHBIX CPEJCTB; IpaUyecKd HCCIEA0BATH COBMECTHBIE
HaAOJIOCHNUS C TOMOIIIBIO JMarpaMM pacCeuBaHuUs U JTMHEHHOU perpeccun

YMeHue onepupoBarh MOHATHAMU: CIy4YailHBINA OIBIT U CIIy4ailHOE COObITHE,

BCPOATHOCTDH cnyqaﬁHoro CO6LITI/IH; YMCHHUC BbIYUCIIATL BCPOATHOCTH C

HCIOJIb30BaHNEM TpaUUYECKUX METO/0B; MPUMEHITh POPMYJIIbl CIOKEHUS U




YMHOXEHHSI BEPOSATHOCTEH, (OpPMyNTy TIONHOW BEpPOATHOCTH, (HOpMyTy
bepuynnu, komOuHaTOpHBIE (PAaKTHI M (OPMYIBI; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; yMEHHE ONEPUPOBATH MIOHATUSMHU: CITydaifHas BEJIMYMHA,
pacripesielieHue BEpOSTHOCTEH, MaTeMaTHYecKoe OXHJAHHE, IUCIEepCHs U
CTaH/IapTHOE OTKJIOHEHUE CIy4aifHON BENMYMHBI, QYHKIIMU PAaCIpeeNeHus U
IUIOTHOCTH PaBHOMEPHOT'O, I10KA3aTeJIbHOIO U HOPMAJIBHOTO PACIIPE/IEICHHI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPENCICHUN ISl PEIICHUS
3aja4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJIBIIMX 4YHCET, METOJIbI
BBIOOPOYHBIX HCCIICIOBAHUI; yMEHHE IPHBOAUTH IPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YHCET B NPUPOIHBIX U OOILIECTBEHHBIX SIBICHUSAX; YMCHHE
OIIEpUPOBATh TOHATUSIMU: COYETaHHE, MEPECTAaHOBKA, YHUCIO COYETaHUH,
YHCIIO0 MEPECTaHOBOK; OMHOM HbIoTOHA; yMEHHE MPUMEHATH KOMOMHATOPHEIE
GbaKkThl W pacCy)KAEHUS sl PpEIleHHs 3ajad; OLEHHBATh BEPOATHOCTH
peambHBIX  COOBITHIA;  COCTaBISATH  BEPOSITHOCTHYIO  MOAETb U

HHTCPIIPCTHPOBATH HOJ'Iy‘IGHHBIﬁ pe3yiabTar

YMeHue  onepupoBarb  IOHATHAMH:  TOYKa, IpsMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMM YroJl, IBYrpPaHHBINA
yroJl, TPEXIPaHHBIM YroJj, CKPEIIMBAIOIIMECS IpsMBbIE, NapajlIeIbBHOCTh U
NECPpHNCHAUKYIIAPHOCTh IMPSAMBIX U HHOCKOCTefI, yYroja MEXAy HpsAMBIMHU, YyIOJl
MEXY NPSAMON M IUIOCKOCTBIO, YIOJ MEXKIY INIOCKOCTSMH, PACCTOSIHUE OT
TOYKH OO0 ILIOCKOCTHU, PACCTOAHUC MCKAY MNPAMBIMHU, PACCTOAHHUE MCKIAY
IUIOCKOCTSIMHU; YMEHHUE HCII0JIb30BaTh MPHU PELICHNUHU 33a]a4 U3y4YeHHbIE (DaKThI
n TCOPEMBI [UIAHUMETPHUH, YMCHHUC OLCHUBATbL PA3MEPLI 00BEKTOB
OKPYKAaIOIIEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIU C IOMOUIBIO
TreOMCTPHUICCKUX MOHATHH W BCJIMYMH, pClIaTb CBA3AaHHBIC C HHUMU

MPaKTUYCCKUC 3aJaUn
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YMeHue omnepupoBaTh MOHATHAMHU: IJIOUIAAb (GUTYpbl, 00BEM (UTYpBHI,
MHOTOTPaHHUK, MPABWIbHBII MHOTOTPAHHUK, CEYEHNE MHOTOTpPaHHMKA, KYO,
napajjiesienunes]i, npu3Ma, nupamuja, (Gurypa U MOBEpXHOCTb BpallleHUs,
UWIMHIpP, KOHYyC, map, cdepa, miomanp chepsl, IUIOMIAJb MOBEPXHOCTH
NUPaMUbI, TPU3MBI, KOHYyca, LWIMHIpPA, O00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienuneaa, upaMmuibl, PU3Mbl, HIUIMHAPA, KOHYCa, 1apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHUs KOHyca W IWIMHJIpA, Napajule]IbHbIE OCH WIIU
OCHOBAHUIO, CEYEHHUE Ilapa, IJIOCKOCTh, Kacaromascs cgepbl, LUIUHApA,

KOHYCa, YMCHHC CTPOUTH CCUCHUC MHOI'OrpaHHHKa, I/I306pa)KaTB




MHOTOTPaHHUKHU, (GUTYpbl U TOBEPXHOCTH BpAILlEHUS, UX CEUYECHUS, B TOM
YHUCJIE C TOMONIBIO 3JIEKTPOHHBIX CPEJICTB;, YMEHUE MPUMEHSTh CBOWCTBA
reOMEeTPUUYECKUX (UTYp, CaMOCTOSTENBbHO (HOPMYIHUPOBATH OIpPEACTICHUS
M3y4aeMbIX (UTYp, BBIIBHTaTh THUIOTE3Bl O CBOHCTBAX U MPHU3HAKAX
reoMeTpuyecKkux (Quryp, OOOCHOBBIBATH WM ONPOBEpraTh HX; YMEHUE
MPOBOANTH KJIACCU(PUKANUIO (PUTYP MO pa3IUYHBIM MPU3HAKAM, BBITIOIHAITH

HeO6XOI[I/IMBIe JOIOJIHUTECIIBHBIC ITIOCTPOCHUA
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YMeHue ~ omepupoBaTh  NOHATHUSMH:  JIBUKEHHE B IPOCTPAHCTBE,
napajuleNbHBIA MEPEHOC, CUMMETpPUS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00HUSA, TMOAOOHBIE (UTYpPBI; YMCHHE
pacmo3HaBaTh paBHbIE M TOJMOOHBIE (UTYpHl, B TOM YHCJIE€ B MPHUPOJE,
HCKYCCTBE, apXHUTEKTYpE; HCIIOJb30BaTh ICOMETPUYECCKUE OTHOILICHHS IPH
pelIeHNH 3a/a4y; HaXOAWTh TEOMETPUYCCKHE BEIWYUHBI (IJIMHA, YTOI,
IUIOIIAab, 00BEM) TPU PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEAMETOB U U3
pETbHOM KU3HU; YMEHHUE BBIYHCIATH T'€OMETPHYSCKHE BEIMYUHBI (IIMHA,
yroj, IUION[alb, OOBEM, IUIOIAAb MOBEPXHOCTH), HCIOJB3YSl H3y4YCHHBIC
GOpMyIIbI M METOJbI, B TOM YHCJC: IUIOIMIAJb IOBEPXHOCTH IHUPAMUIIBI,
MPU3MBI, KOHYCa, IWIMHAPA, IUIOMAas chepbl; 00bEM Kyba, MPSIMOYTOJILHOTO
napavieNienurIeia, MUPaMH/IbI, TPU3MBI, WIMHApPA, KOHYyca, Iapa; YMCHUE

HAXOJUTh OTHOILIEHHE 00BbEMOB MOIOOHBIX PUTYP
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YMmenue ONCpHUpOBaTh IMOHATHUAMH: HPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, PA3JIOKECHHUE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC  IMPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHHUEC, YIrojd MCKAY
BCKTOpPAaMH; YMCHHEC HUCIIOJIb30BATb BCKTOpHLIﬁ u KOOpHHHaTHLIﬁ METOA JIsA

pEeIICHUA TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘I€6HBIX npeaMETOB

YMeHue BbIOMpaTh MOIXOMAIIMNA METOJ ISl PEIICHHs 3a/layd; MOHWMAaHHE
3HAYUMOCTH MaTE€MaTHUKH B UW3YYCHHUU TMPHUPOAHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWI; YMEHHE pacro3HaBaTb IPOSIBICHUE 3aKOHOB
MaTEMaTHKUd B HCKYCCTBE, YMEHHE IPHUBOJUTH MPUMEPHl MATEeMATHUECKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhsle u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCEl

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIGCATUYHBIE JOpOOM, TPOICHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOW cTemneHu. JleWcTBUsS ¢ apupMETHICCKUMHU
' KOPHSIMH HaTypalbHON CTEIEHH

14 Cremnenb ¢ nenbiM nokasareneMm. CTeneHb ¢ palMoHalbHBIM Toka3aTeneM. CBoicTBa
' CTETEeHH

15 CuHyC, KOCHMHYC M TaHIEHC YHCIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictButenpHbie uncia. ApudMeTHyecKre onepanuy ¢ AeHMCTBUTEIbHBIMU YUCIIAMHU.
1.7 [TpubnmxEHHbIC BHIYUCICHNUS, IPAaBUIa OKPYTJICHHS, IPUKHUJIKA U OIIEHKA pe3yibTaTra
BBIYMCIICHHUI

1.8 [IpeoOpa3oBaHue BbIpaXKEHUN

1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 UppaunoHanbHble ypaBHEHHS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanmonaibHbie HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKie HEpaBEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUH 1 HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTeMsl JMHEHHBIX yYpaBHEHHH. OnpeaenuTenb MaTpUIb]
3 OyHKIHH U TpaduKh




Oynkuus, crnocodsl 3amanus QyHkiuu. ['padpuk dysxmnum. B3ammuHOo 0O0paTHBIE

3 ¢ynkuuu. YétHelie 1 HeuéTHbIe pyHKuMU. [lepruogunueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymu ¢ysknum.
3. [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMBI pyHKIMHM. Hanbombiiee 1 HauMeHblee 3HaueHne GyHKIUU
Ha NIPOMEXKYTKE
33 CrenenHas QyHKLHUs C HaTypaJlbHbIM M LI€JbIM MoKa3atesneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduK KOpHs N-0if CTETICHU
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnTOTH rpadukoB GpyHKmi. CBolicTBa (PYHKIHIA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MaTemaTuueckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoaHbIE F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne TMPOM3BOAHOM K HCCIENIOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAaUMEHbBIIEr0 3HaueHUs (YHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 Ceomerpus
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

BepositTHOCTE M cTaTuCTHKA: 0a30BbIN U yIiIyOneHHbIN ypoBHH/ E.A. ByHumMoBuy,

B.A. bynbrues.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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