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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTb U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBIISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia&HHOTro
YPOBHSI HA YPOBHE CPEIHETO 00I1Iero oopa3zoBaHus. Y UeOHbIN Kypc IpeaHa3HAuYCH
st GOPMHUPOBAHUSA Y OOYYArOIIMXCS CTaTUCTUUYECKOW KYyJIbTYpPhl M TOHUMAaHUS
pOJId TEOPUH BEPOSITHOCTEHM KaK MaTeMaTHYeCKOr0 MHCTPYMEHTa ISl U3Y4YEHUs
CIIy4ailHBIX COOBITHI, BEIMYHUH U TmpolieccoB. [Ipu n3yuenun kypca odoramarorcs
MPEACTABICHUS] O0YYaIOIUXCA O METOJaX HCCIEJOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKUX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0Iero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpax, CIOKETHl KOTOPHIX MOYEPHHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTeMaTHYECKUX MOJEIIAX, CIOJIb3YEMBIX
JUTSl OMUCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyecKUX BEJIMYUH, TOTPEITHOCTEN
B Pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEIIBHOCTH O€30TKAa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUYECKUX METOOB,
HEOOXOMMBIX CIELHUAIUCTaM HE TOJbKO MHXKEHEPHBIX CIIELUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMUTEJIbHOM MeEpe MCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaliHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne muauu «CiydaiiHble COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOM
Uisi pOopMUpOBaHUSI TMPEJICTABICHUN O PpACIPENETICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHM CIIyYalHbIX BeTMYMH. BaxkxHyro 4acTh B 3TOM coziepKaTeIbHON JTMHUU
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeieieHuil u



3HAKOMCTBO C MX HEINPEPBIBHBIMH AHAJIOTaMU — MOKAa3aTeJIbHbIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha OINHMCAaHUU U
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 0O3HAKOMHTENIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH W OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 PUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PAa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHU», U3YYCHHYIO Ha YPOBHE
OCHOBHOTI0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KYpPCOB
anreOpbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTtep u
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpPOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU
COOBITHSIMH.

Omneparnuu HajJ COOBITUSIMU: NEepecedeHue, 00bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcnepumenTa. Popmyiia noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyn. CiyqaifHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaulHbIE BEJIMYMHBL.MAaTeMaTHUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHIAHUS
(ctpaxoBaHue, JoTepes). MaremarHdeckoe OXHIAaHUE OWHApHOW ClydaitHOMN
BEJIMYMHBI. MaTeMaThudeckoe OKHUJAHHE CYMMbl CJIyYallHbIX  BEJIUYUH.
MateMatndeckoe OKuJaHue TEOMETPUIECKOTO M ONHOMHUAIBHOTO paCIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucniepcus OMHApHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OKHJIAHUE MPOU3BEIEHUS U TUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pachpeesieHus.
Jucniepcnst 1 cTaHAAPTHOE OTKIIOHEHHE T€OMETPUYECKOTO PACTIPENCIICHUS.

11 KUIACC

HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
OonbIIMX  4ucesl. BbIOOpOYHBI  MeToa — ucciaeaoBaHuil.  BwiOopouHbie



XapakTepuCcTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO N3YYEHHBIX PACIPEICICHNMN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITHH.  3ajmauw,
IIpUBOJSILIME K pacnpenesennto Ilyaccona.

KoBapuanusa 1Byx ciydailHeix BenuuuH. KoapduuueHT auHERHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IMPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHUM, pacCy)IeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo M 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U



caMO0OOpa30BaHUIO HAa TMPOTSDKCHUM BCEH JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUW I peleHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IEATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUS [IMBWIM3AINH, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(PUKaIiy,
OCHOBaHMsI /1711 0000IIEHHS M CPAaBHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIC;

BBISIBJIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKACHUSX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApPIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOUpATh HanboJee MOIXOIAIIUNA C YYETOM CaMOCTOSITEHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUIOB U (HOPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJy pEUIeHUs 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesiTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pab0OThI M1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOydaromuiicss HayduTCs:

CBOOOJTHO OMEepUPOBaTh MOHATUSAMH: Tpad, TIockuii Tpad, CBS3HBINA Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIYy4ailHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIY9alHBIA OKCIIEPUMEHT (OIIBIT),
ClIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dijepa, KOOpJAUHATHYIO
PSAMYIO JUIsl PEIICHHs 3a/1a4, TOJIb30BaThCsl (POPMYIION CIOKEHUSI BEPOSITHOCTEN
JUISL BEPOSITHOCTEH JIBYX M TPEX CIy4alHBIX COOBITUH;



OIEpUPOBATH MOHATUSAMM: YCIOBHAS BEPOSATHOCTh, YMHOKEHHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCIEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C MOMOIIBIO MpaBUiIa YMHOXKEHHS, JepeBa CIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (Gopmyny baiteca mnpu
pelIeHnr 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMysie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATHh H3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl IS NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CIIy4aliHbIH ONBIT (UCHBITAHUE), YCIIEX U HEYy/laya, HE3aBUCUMBbIEC UCIIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJAUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUN JO MEPBOTO
yClexa, B CEpUM HCHOBITAHUN bEpHYJUIM, B ONBITE, CBA3AHHOM CO CIIy4alHBIM
BbIOOPOM M3 KOHEUYHOI COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: ClydailHas BEJIMYMHA, pacHpeiesieHue
BEPOSTHOCTEM, JuarpamMMma pacrpejesieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYyX CIydalHBbIX
BEJIMYUH [UIS BBIJCICHUS pACHPEACIICHAS KaKIOM BEJIWYUHBI, ONPEIEICHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTIO OKUIAHUs CIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKUAaHHe OMHOMUAIBHOTO U T€OMETPUUECKOTO pacipeleIeHUI;

CcBOOO/IHO OTNEpPUPOBATh MOHATHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeienieHHsi) TPU PELICHUWU 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIIBHOTO pacipe1eIeHUN.

K koniy 11 kinacca oGyyaronuiicss Hay4uTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOU BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU T€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NI0JIb3YACh H3YUYEHHBIMU PACIPEICICHUIMU;

OPUBOAUTH  HpPUMEPBHl  33Jay, MNPUBOAALNIMX K  [IOKa3aTEJIbHOMY
pacmpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIBbHOMY  PaCIHpENEIEHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpezeneHusi, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHNUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIPECICHNUS;

ONpenensaTh  KO3(PPUIMEHT  JTUHEHHOM  KOPpPEeSUH,  BBHIOOPOUYHBIN
KO3 hULIMEHT KOPPEIISALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUMHBI U pacIIpeeIeHUsS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET
2 DJIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrupeeineHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTaBICHHE 3a/Ia4H C
oMoIIbo Tpada
Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [IyTh B rpade.
Llenu 1 MUKIIBL

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCIL A1

I'padst Ha mnockocTu. JlepeBo
CIIy4alHOT'O KCIIEpUMEHTA

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

CrnyuaiiHble S5KCIIEPUMEHTBI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXOMBI)

BeposiTHOCTB citydaitHOTO
coObITHs. BepositTHOCTH
COOBITHH B OTBITAX C
PaBHOBO3MOYKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB CitydaitHOTO
coObITHs. BepositHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOXKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMU

https://m.edsoo.ru/JIIN2M7PO

https://m.edsoo0.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




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

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

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0OBHOU
BEPOATHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJia yCI0BHOM
BEPOATHOCTH

®opMmya noaHOMI
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09CS5LX

11

®opmyia baieca.
HeszaBucumsbie coObITHSA

https://m.edsoo.ru/NYF9VI6R6

12

13

14

Komb6unaropHoe npasuio
yMHOkeHUs. [lepecTanoBKY 1
¢dakropuan

Uucno coueraHui.
Tpeyronbnuk Iackans

®opmyna ounoma HeroToHa

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

16

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHUKa"
bunapHbI ClIy4alHBII OIBIT
(ucmpITaHMe), yCex

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

18

Heyznaya. HezaBucumslie
ucneltanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUHN 10
IIEPBOTO ycrexa

Cepust HE3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCHMBIX
ucnbITanuilt beprymm

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

Cryvaiinslii BEIOOp U3
KOHEYHO! COBOKYITHOCTH

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

CrnyuaiiHast BeIM4MHAa.
Pacnpenenenue
BEpOATHOCTEN. JInarpamma
pacnpezneneHus

Onepanuu HaJ CIly4ailHbIMU
BenmurHaMu. [Ipumepsl
pacnpenenenuil. bunapnaas
ClyJaiiHas BeJIMYMHA
I'eomeTpuueckoe
pacrpeeneHue.
bunomuansHoE
pacrpeneneHue

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE6OMIZIO

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

https://m.edsoo.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MateMmatudeckoe OXKugaHue
CIIy4ailHON BEJTMYUHBI.

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




25

26

27

CoBMecTHOE pacnipeneneHue
JIBYX CIIy4alHbIX BEJTUYHUH

HeszaBucumpble cnydaiinbie
BesinurHbI. CBOMCTBA
MaTEeMaTHYeCKOTO OKUJaHUSI.
MatemaTtuueckoe OxKHIaHue
OMHApHOI cy4aiHOM
BEJTUYHUHBI

Matematuueckoe OxKHuIaHue
Te€OMETPUUYECKOTO U
OMHOMHAIBHOTO
pacrpeeneHuit

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/N9D71J9PM

https://m.edsoo.ru/COHWOBTQOQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIy4aifHOM BEJTMYUHBI.
CoiicTBa aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremMaTtudeckoe OKUgaHnue
MPOU3BEICHUS U AUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIy4YalHbIX BEJIMYHH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacrpeiesieHus.
[IpakTuueckas pabota c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHIIL

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcusi ¥ CTaHIapPTHOE
OTKJIOHEHHE F€OMETPUIECKOTO
pacrpezesieHus. .

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




[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

O06001IeHNe 1

32 . 1 https://m.edsoo.ru/K2Y9U56JG
cHUCTEMaTH3alMsl 3HAHUI
KonrtponbHast pabora No2:
"N b .

33 CHBTTAHI HEPHYILIH 1 https-//m.eds00.r/EZTQ5AO60
CiyvaiiHbple BEJIMYHHBI U
pacnpeneneHus"
00600

34 obIHeHIe 1 . 1 https://m.edsoo.ru/ZEKKZP13J
CHCTEMATHU3AIHS 3HAHUI

OBHLIEE KOJIMYECTBO YACOB I10 14

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOriena. Teopema
bepnysmiu. 3akoH 60IBIIMX
yucel

Hepaenctso YeObimena.
Teopema YeoOrimena. Teopema
bepaysmiu. 3akoH 60IBIIMX
yucen

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQYS5U5

Hepasenctso YeObimena.
Teopema YeoOrimena. Teopema
bepnyniau. 3akoH OosbIImMx
qucen

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

Br160pounsIii MeToT
HCCIeN0BaHuN

https://m.edsoo.ru/T3HDIU6RS

[TpakTuueckas paboTa ¢
UCIIOJTb30BaHUEM 3JICKTPOHHBIX
TaOIHUIL

['enepanbHas COBOKYITHOCTb U
CIIy4aifHasi BEIOOpPKA.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO M TUCTIEPCUU
TE€HEPAIBHON COBOKYITHOCTH C

https://m.edsoo.ru/79I8IHPHP

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




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPHUCTHUK

I'eHepaiibHast COBOKYITHOCTb U
cilyuaiiHas BbIOOpKa.
3HaKOMCTBO C BEIOOPOUHBIMU
xapakrepuctukamu. OLeHKa
CPEIHETO U IUCIEPCHH
TreHEPAIILHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFSSLUWZX

10

O1ieHUBaHUE BEPOATHOCTEH
cOOBITHH 1O BBIOOpKE

Craructuyeckas TunoTesa.
[TpoBepka mpocTeHmnx runoTes
C TIOMOIIIbIO CBOWCTB
M3YYEHHBIX pacnpeneaeHui

Craructuyeckasi runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES
C IOMOIIBIO CBOMCTB
U3YYEHHBIX pacIpenelIeHUN

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIOR 1

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

11

[IpakTuueckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/ASKODEFOW

12

IIpumeps! HeNpepBIBHBIX
CIIy4alHbIX BeJIMUMH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX

https://m.edsoo.ru/TBYPVV96N




14

K [TI0Ka3aTeJIbHOMY U K
HOPMAJIBHOMY pacIpeesICHUsIM
@yHKIMS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBLHOTO
pacnpezneneHus

https://m.edsoo.ru/OTSV4AN5SGH

15

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpezneneHus

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

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHUMBbIX
coObITuil. [Ipumep 3anauu,
MIPUBOJISIIECH K PACIPEICICHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

18

19

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM 3JICKTPOHHBIX
Ta0JIHI]

KoBapuanust 1ByX cirydaifHbIX
BennuuH. Koapdumuenr
KOPPEISIIIH

CoBMecTHBIEC HAOMIOICHUS ABYX
BEJIMYHMH

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

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounslii koadduiireHT
KOppesILIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBSI3BLIO

JIunelinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

[TpakTrdeckas padoTa ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIUIL

[IpencraBneHue TaHHBIX C
MTOMOIIBIO TAOJIUIT U JTUATPAMM,
olucareabHasi CTATUCTAKA

OmbBITHI ¢ PAaBHOBO3MOKHBIMU
QJICMCHTAPHbBIMHA COOBITUSIMU

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3

https://m.edsoo.ru/XLU9TE8DVR

26

27

28

29

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
bopmymn

Brruucnenue BepostHocTeH
COOBITHI ¢ TPUMEHEHUEM
rpaduuecKuX METO/IOB:
KOOpJIMHATHAas [psiMasi, 1epeBo,
nuarpamma Oitniepa

CrnyuaiiHble BEIMYHHBI U
pacnpeneneHus
Marematnueckoe 0KUIaHUE
CIIy4yallHOH! BEIUYMHBI

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

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

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

30

31

32

Maremarudeckoe oXugaHue
CIIy4ailHON BEJIMYHHBI

KonrtpomnbHas padora:
"BeposiTHOCTB M cTaTUCTHKA"

Brruucnenue BepostHocTEH
COOBITHIH ¢ IPUMEHEHNEM
dbopmyn u rpapuuecKux
METOJI0B

https://m.edsoo.ru/2YXDFLA4PS

https://m.edsoo.ru/WS1ILA3U8

https://m.edsoo.ru/MFOY8KOZ7
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Brrunciienne BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopMyI u rpaduIeCcKIX
METO/I0B

CiyyaliHble BEJIMYMHBI U
pacrpezeneHusl.
MaremaTnueckoe 0XUAaHue
CIIy4ailHOM BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/YISRDSASM

https://m.edsoo.ru/SNAA4YLRK







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIA HCXOM) CIy4aifHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITy4aifHBIMU COOBITHUSIMH, HAXOAUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JTaHHOMY COOBITHIO;
’ MOJIb30BAThCA  JUarpamMmamu  Oiinepa U QOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUH /10 MEPBOrO YCIeXa, HaXOJIUTh BEPOATHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnum
6.8 OnepupoBaTb MNOHATHSMM: CllydallHas BEJIMYMHA, pACIpPENEICHUE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJabTarta
5 Teopus BeposTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIAyYallHOM  BEJIMYUHBINO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm




OHGpI/IpOBaTB MOHATHEM MATCMATUUYCCKOIO OXHUAaHHA, IIPUBOIUTH
IIPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC cnyqaﬁﬁoﬁ

32 BEJIMYMHBI, HAXOJUTh MaTEeMaTHYeCKOe OXHUJaHWE IO JaHHOMY
pacrpezeeHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apupMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWMMCHbBIICE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YHCIIOBBIX HAOOPOB

ChyvaliHple SKCIIEPUMEHTHI (OMBITBHI) M CIIydalHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH. BEpOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMHA

Onepauuu Haa COOBITUAMHU: TIepecedeHHue, OOBbEIWHEHHUE, IPOTUBOMOIOKHBIE
coObITud. uarpammel Ditnepa. @opmyrna claoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. @opmyna nosiHoM BeposiTHOCTH. HezaBucrumbie cCOOBITHS
KomOunatopHoe mnpaBwio ymHoxkeHus. [lepectaHoBku u  daxropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucneltadns. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipeneneHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUEC. HpI/IMepI)I MPUMEHCHUA MAaTEMATHYECKOT'O
OXuJaHus, B TOM 4YHUCIIC B 3aJjadyax H3 HOBCG)IHGBHOP'I JKU3HU. MaTreMaTndyeckoe
OKHMJIaHWE OWHApPHOW CITydallHOW BEIWYWHBI. MareMaTndeckoe OXKHIAAHUE CYMMBbI
CIIy4allHbIX BeMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCTIEPCHS T€OMETPHUECKOT0
1 OMHOMHUAJIBHOTO pacIpeaesieHHH
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3akoH OOJBIINX YHUCEN W €ro poJib B HayKe, MpUpojae U obmiecTBe. BrIOOpOUHBIH
METOJI UCCIICNOBAaHNHI




IIpuMepsl HENpepbIBHBIX  ClydalHbIX BeluyuH. [loHATHE O IJIOTHOCTH
53 pacnpezenenus. 3afadu, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



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

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyaHpoBaTh U ONEPUPOBATh IMOHATUSAMU: ONPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJ MaTeMaTUYeCKOM HWHIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOXECTBO, ONEpaliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU pELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocobaMu; UCIOJIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0E€ YHUCIIO,
CTETeHb C LIEIbIM MOKa3aTeleM, KOPeHb HATYpallbHON CTENEHH, CTEIIeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
mokasarenem, JorapuM dHclIa, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHWCIIA, OCTATOK IO MOJYJI0, pallOHAIbHOE YHCIIO,
HppalMoOHAIBHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JACIIUTCIIb 1 HAMMCHBIICC
oOmiee KkpaTHOE, adropuT™M EBKIHIA MpU pelieHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTeNeHsAMH M Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHE OICPHUPOBATH MOHATHUAMH: NOCICAOBATCIBHOCTD,




apudMeTHIecKas IPOrpeccusi, FEOMETpUUIECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMeTpUYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEePUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHUCIO, COMPSIKEHHDBIC
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popMma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH IPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUSA W HCEPABCHCTBA, HX CUCTEMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUSA MATEMATUUCCKHX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKE, HepepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeIEHHbIN
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTapHBIX (DYHKIUMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXoAUTh HaumOOJbIIME W HAMMEHBIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJIEHOB C MCIOJb30BAHUEM allapara MaTeMaTHYeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISl HAXOXKACHUS HAWIy4IIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-D)KOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOAUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCIIOIB30BATH TPAPHUKH TSI U3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKMU3HU; BBIPAXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBle CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C HCIOJIb30BAaHUEM arIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJYYSHHBIN pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAOB U BHQKTpOHHbIX Cp@I[CTB; rpaq)nqecxn HCCJICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C WCIIOJIb30BaHUEM TpadUYeCKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BEJIMYMHA, paclpelleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyyallHOW  BEJIMYMHBI, (YHKIMH PACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHWM, YUCIIO TEPEeCTaHOBOK; OWMHOM HprOTOHA; ymeHwme
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI sl pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, Yrojl MEXIAY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPU
pellleHnu 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENId C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPAaHHHK, NPAaBUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHUKA,
KyO, mapamienenunen, npusMa, NUpaMuaa, (Gurypa U MOBEPXHOCTD
BpallleHus, HWIMHIAP, KOHYC, Imap, cdepa, Iiomanb chepsl, IUIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM Kyoa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIpPA,




KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUs KOHYCa M LMJIMHAPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAWTH Kiaccudukanuio ¢uryp mo
Pa3IMYHBIM TPH3HAKAM, BBINOJHATH HEOOXOIAMMBIC IOMOJHHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC U MOJO0HBIC (UTYPHI, B TOM YHCJIC B TIPHUPOJIC,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHAUH 3a/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEaTbHOW JXWU3HW; YMEHHUE BBIUUCISITH T€OMETPHUYCCKHE BEITHYMHBI
(nmuHA, yToJ, MoWaAb, O00BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIIeNUIIe[a, MUPAMUIBI, TPU3MBI, MIHHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHNE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue onepupoBaTh MOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHMCIO, pa3sIoKEHHE BeKTopa Mo Oasmucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4deOHbIX

npeamMecToOB
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YMeHue BuIOMpATh TMOAXOMANTAN METOA JJIS PEIICHUsS 3a1adH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTeMaTU4YeCKON HayKu




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

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JpoOW, MPOICHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eiicTBHs ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC ¥ TaHI'€HC YHUCIIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamMu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWiIa OKPYIJIEHUS, MPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTells MaTPUIIBI
3 OyHK1MU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkuuu. BzaumHo oOpartHbie

> ¢ynkuuu. Yérneie u Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKLUs C HaTypajdbHBbIM M LEJbIM IoKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (QYHKIMHA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

Marematuka. BepositHocTs u ctatucTuka. 10 kinacc. ba3oBelil u yrimyOa€HHbBIN
ypoBHH. YueOHOe mocodue bynnmosuu E. A., bynerues B. A., AkiinornepHoe
obmectBo "U3marensctBo "lIpocBemenue”

Martematuka. BepostHOCTh U cratrcThKa. 11 knacc. ba3oBblil 1 yriryOn€HHbIN
ypoBHH. YueOHoe nocooue bynnmonuu E. A., bynberaes B. A., AknimonepHoe
obmectBo "N3naTenncTBo "IIpocsernienue”

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Maremaruka. BeposataocTs u cratuctuka. 10-11 knaccsl. ba3oBeiii u
yriyon€HHbi ypoBHH. MeTonuueckoe nocodue E. A. bynumosuua, B. A.
bynbruéra, AkimonepHoe oduiectBo "U3narensctBo "lIpoceemnienue”
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCHI CETU
NHTEPHET

bu6moreka IJOK
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