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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTUKaY YTTyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOJa&éHHOTro
YPOBHSI Ha YPOBHE CpeJHEro 001iero oopazoBanus. Y4eOHbIN Kypc nNpeaHa3HaueH
st (popMUPOBaHKS y OOYYAIOMUXCS CTaTUCTUYECKON KYJIBTYpPhl M MTOHUMAHUS
PO TEOPUH BEPOSATHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4ailHbIX COOBITHI, BEIMYUH U TpoiieccoB. [Ipu n3yuenuu kypca odoraiarorcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS TOHMMAHWE 3HAYMMOCTH W OONIHOCTH MAaTEMAaTHYECKHX METOJIOB
MMO3HAHHUS KAaK HEOThEMJIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHPOBO33PEHUA.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aUMOCBA3SAX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00yyaromuxcsi 10JKHO cPOPMUPOBATHCS MPEICTABICHUE O
HanOoJee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJICTISX, UCIOJIb3yEeMbIX
JUJIS1 ONTMCAHUS aHTPOMTOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3JIMUHbIC PO/Ia U3MEPEHUSX, IITUTEIBHOCTU 0€30TKAa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUN U TIPOIIECCOB B O0IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il NI OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOIMMBIX CIEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CIECIMAIBHOCTEN, HO TaKXKe
COITMAIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJIbHOW MEpe UCIOJB3YIOT anmapar aHajiu3a OOoJIbIINX JaHHBIX.
[lenTpanbHyI0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIINUX
yucen — (PyHIAaMEHTaIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUMM € yKa3aHHBIMU IEJSIMU B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» Ha YrIyOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIC
coziepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiyuyalHble
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

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

Coneprxanue muanM «CiiydaifHble COOBITHS U BEPOSITHOCTY CITY KHT OCHOBOM
11 GOpPMUPOBAHUS TPEJCTABICHUN O pPacHpeiciCeHUU BEPOSITHOCTEH MEXIY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHOU JTUHUU
3aHUMAeT HW3YYEHHUE TEOMETPUYECKOTO M OMHOMHAIBHOTO pachlpeeieHuil u



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

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

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMUA W OINMCAHHE 3TOW CBSI3M C TMOMOIIBIO
Kod(huiieHTa KOppelsiud M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCenBaHUsD), U3YUYCHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs, 1 BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KYpPCOB
anreOpbl U T€OMETPHH.

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

Ha uzydenue yueOHOro kypca «BeposiTHOCTb U CTATUCTHKa» HA yTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B Henemio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

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

CrnydaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEPOATHOCTH cOOBbITHIA. CiTydaiiHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omnepatuu HajJ COOBITUSIMU: NepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTro
skcniepumenTa. Gopmyiia noHoU BeposaTHocTH. DPopmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHbIi ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HproTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHymm. Ciy4yaiftHbll BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyvaitHas  BennuuHa. Pacnpenenenune  BeposdTrHoctel.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX Ciy4dalHbIX Beau4YuH. He3aBucumble
CIIy4allHble BEJIMYMHBL.MATEeMaTHUYECKOE OXHUAAHUE CIyYalhHOW BEJIWYMHBI
(pactipepenenusi). llpumepbl  NpUMEHEHHS  MAaTEMaTHYECKOrO  OXUAAHUS
(cTpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMbl  CJIyYaulHbIX  BEJIMYMH.
Marematuueckoe 0XH1aHue T€OMETPUUECKOTO 1 OMHOMHUAJIBHOTO pacipeleIeHUH.
Jucnepcust U CTaHIAPTHOE OTKJIOHEHUE CIyYailHOM BEJIMYMHBI (pacrpeesieHus).
Jucnepcusi OWMHApHOW CIy4alHOW BeJIWYMHBI. MaTemMaTH4ecKoe OKUJIaHHE
MPOU3BEICHUS W JUCIEPCUS CYMMBbl HE3aBUCHUMBIX CIIyYallHbIX BEJIMYHH.
Jucniepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAJIBHOIO paCHpeesICHUS.
Jucniepcnst 1 cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PaCIIPEACIICHUS.

11 KUIACC

HepaBenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymmu. 3akon
OosblIMX  4ucesl. BBIOOpOYHBI  MeTOon — ucciaeaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YUYEHHBIX PACIIPEIEICHNAN.

HenpeppiBHble cnydalinble BennduHBL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpelieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4, IPUBOASAIINE K
HOPMAJIBHOMY  pacCIpeAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IpUBOSIIKE K pactpeneneHuto [lyaccona.

KoBapuammst nByx caywaitHelx BenumuuH. Koadduuument muHeiHON
koppemsiiin.  CoBMecTHble — HAOMIOJACHHWS JBYX  BeIMYUH. BbIOOpOYHBII
K03 uueHT koppensiuuu. Pasnuuue Mexay JIMHEMHON CBSI3bI0 U IPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTUKA» (YTJIYBJIEHHBIA YPOBEHD) HA
YPOBHE CPE/IHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U ACSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUIEHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

chOPMHPOBAHHOCTh yMEHUS TPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nvecKas aKTUBHOCTh), (PU3NUECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr W peannu3oBBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cephl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUI pa3BUTHUSI LIMBUWIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKW U MaTEMaTH4YECKOM
KYJIbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OnpeieSICHUs TIOHITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccUu(pUKaIuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

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

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

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

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJI¢ OOCYXXJIEHUs 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

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

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

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

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KPUTEPHUSIM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
DKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYaHBIA SKCIEPUMEHT (OIbIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIIy4ailHOTO  OTBITa, HAXOJUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaxOJUTh U (POPMYTIUPOBATH COOBITHS: MEpEeceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE AAHHOMY, HCIOJIb30BaTh JAHATrPAMMBI
Diinepa, KOOPIMHATHYIO TIPSIMYIO JIJIsl PEIIeHUs 3aJ]iay, MOJIb30BaThes (HOopMyIIoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEpOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITHIA;



ONEPUPOBATH ITOHATHUSIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBHCHUMBbIE  COOBITHS, JEPEBO  CIy4alHOTO  3KCIEpUMEHTa, HAaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHHS, JIepeBa CIly4ailHOTO
OIbITa, WCHOJB30BaTh (OPMyINly MOJIHOW BepoATHOCTH, (opmyny baiieca npu
pelleHnr 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMyle U IO
OpPTaHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

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

CBOOOJIHO  ONEpUPOBATH TMOHATUSAMHU: OWHApHBIA  CIAy4yailHBIH  ONIBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUMH,
HAXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU HCTIBITAHUM 0 IEPBOTO yCIieXa, B CEpUU
UCHbITaHUN bepHyu, B ONBITE, CBS3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, AMarpaMMa paclpeesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETpUYECKOe, ONHOMUAIIBHOE PaCIIPECIICHHUE;

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpElEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl BYyX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4alHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEeMaTHUYECKOTO 0XKMJIaHUs CIy4yailHOW BEJIMYMHBI (pacrpeaesieHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUIEHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMH: JAUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenus) Npy pElIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO paclpeIeIeHUN.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TE€HEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE
CTaTUCTUYECKHUE TUIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PACIPEACICHUSIMU;

NPUBOAUTh  NPUMEPHl  3a4ad, MNPUBOIAIIMX K  [OKA3aTeIbHOMY
paclpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY PaCIHpENEIEHUIO.
OneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJIBHOTO PaCHpENIeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPETSLUU, BBIOOPOUHBIN KO3IP(GULIUEHT KOPPETALIHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jeioB U TeM nu(ppoBbIe
Ne ni/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1
DIICMEHTEI TeOpHH TPadoB 3 https://m.eds00.ru/e0b7bOf1
) CrnyualiHble ONBITHI, CIIy4aiiHbIE COOBITUS U 3 Bubimoreka LIOK
BEPOATHOCTH COOBITUI https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0XKEHHE U YMHOXKEHUE 5 Bu6anoreka LIOK
BEPOSITHOCTEN. Y CIIOBHASL BEPOSTHOCTb. https://m.edsoo.ru/e0b7b0f1
HezaBucumsle coObITUS
bu6nunorexa LIOK
4 4 1
DIICMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
Cepuu nocienoBaTebHbIX UCIIBITAHUI. . o
N bubnuorexa IIOK
41 b .
5 CHI)ITaHI/ISIv epHysu. Ciy4aiiHbIi BBIOOp 5 hitps://m.edsoo.ru/c0b7bOf
13 KOHEYHON COBOKYITHOCTHU
N bubnunorexa LIOK
14 1
6 CrnyualiHbple BEJTMUUHBI U pacrpeesieHus hitps://m.edsoo.ru/e0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuyecTBO 9YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesoB H TeM nudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunorexka LIOK
1 3 S 5
AKOH DOJIBLIAX HUCC https://m.edsoo.ru/5tbc5dcl
2 DJIeMEHTHI MATEMATUUECKON CTATUCTUKH 6 Egggg&fgﬁ)gﬁ}g fbesdel
HenpeprsiBHbIe Cily4aiiHbIE BETUYHMHBI bu6nmorexa LIOK
3 (pacripenenenus), Moka3aTeabHOE U 4 https://m.edsoo.ru/5fbe5dcl
HOPMAaJIbHOE pacipeieeHus
bu6mmoteka IIOK
4 P IT 2
aclipeienicnue tyaccona https://m.edsoo.ru/5tbc5dcl
5 CBs13b MEX]y CIIy4ailHBIMHM BEJIMUMHAMHU 6 E:fgg;;f;;gﬁ}g fbesdel
6 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI 11 1 E:fgg;;f;;gﬁ}g fhesdel
OBHIEE KOJIMYECTBO YACOB I10 34 | 0

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4yacos DJIEKTPOHHBIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue H3y4YeHUs1 oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
I'pad, cBsa3HEII rpad,
1 IIPEJICTaBICHUE 3a/1a41 C 1 Bubmiorexa LIOK
https://m.edsoo.ru/25¢c6d12b
MOMOIIBIO Tpada
5 Crenensp (BaJICHTHOCTD) BEPIINHBIL. | Bu6morexa LIOK
[Tyts B rpade. Llenn u nuKIIb! https://m.edsoo.ru/dd00738d
3 I'padsl Ha mutockoctu. [lepeBo | Bu6mrorexa LIOK
CIIy4alHOT'O HKCIIEpUMEHTA https://m.edsoo.ru/98645t6¢
CiryualiHble 9KCIIEpPUMEHTHI
4 (OIBITHI) U Cily4yaifHble COOBITHUS. | Bu6anorexa LIOK
OneMeHTapHbIe COOBITHS https://m.edsoo.ru/7¢9033a8
(ucxoibI)
BeposTHOCTE ci1ydaliHOTO
5 cobObITus. BeposiTHOCTH COOBITHI 1 Bu6anoreka LIOK
B OIIBITAaX C PABHOBO3MOXXHBIMHU https://m.edsoo.ru/347¢c1b78
3JIEMEHTAPHBIMH COOBITUAMU
BeposTHOCTE ci1ydaiiHOTO
6 coObITHA. BeposiTHOCTH COOBITHI | Bu6mmoreka LIOK
B OIIBITaX C PABHOBO3MOKHBIMU https://m.edsoo.ru/64d75244
3JIEMEHTAPHBIMH COOBITUAMU
7 [Tepeceuenue, o0beqMHEHNE | Bu6mmorexa LIOK
MHOKECTB U COOBITH, https://m.edsoo.ru/5e8fa94a




IIPOTUBOIMOJIOXKHBIE COOBITHS.
dopmyiia CIOKEHUS
BEPOSATHOCTEN

VYcnoBHas BEPOATHOCTD.

HE3aBUCHMBIX UCTIBITAHUH J10
IIEPBOIO ycrexa

. bu6mmoreka [IOK
8 v €HUE BE ell.
MHOIKCIHE B po}I;[HOCT 1 https://m.edsoo.ru/221¢622b
dopmyiia yCIOBHOU BEPOSITHOCTH
VYcnoBHas BEPOSTHOCTD. . OK
o bubmuotexka 1]
9 v .
MHOMKCHHIE BePOHTHOCTeH https://m.edsoo.ru/cc10cle2
®dopmyIa yCI0BHOU BEPOATHOCTH
. bu6mmoreka [IOK
1 o
0 OPMYIIA HOTHOM BEPOATHOCTH https://m.edso0.ru/3057365d
1 ®opmyna baiieca. HezaBucumelie Bu6mmorexa LIOK
COOBITHS https://m.edsoo.ru/9a408d25
KombunaropHoe npaBuio . oK
bubmmotexka 1]
12 N
YMHOMCHHA. LepeCcTatoBry 1 https://m.edsoo.ru/ble76d3a
daxTopuan
13 Yucno couerannii. TpeyroibHUK Bubimoreka LIOK
TTackans https://m.edsoo.ru/47tb6b1 1
bu6mmoreka [JOK
14 o 0 H
OpMyIa buHOMa HbIoToHa https://m.edsoo.ru/15941bec
KontponbHas padora Nel: 5 oK
" bubnmnoreka 1
1 r
> pade1, BEpOATHOCTH, | https://m.edsoo.ru/a9ec13¢8
MHO>KeCTBa, KOMOWHATOpUKA
buHapHBIN CiTy4alHBIN OIBIT
(ucmibITaHue), yCIex U Heyaya.
16 He3aBucumsle ucnbitanus. Cepus Bubmzorexa LIOK

https://m.edsoo.ru/e3dd5ac9




17 Cepus HE3aBUCUMBIX UCTIBITAHUN Bubimoreka LIOK
JIO TIEPBOTO yCIeXxa https://m.edsoo.ru/29dc6cb9
13 Cepus HE3aBUCUMBIX UCTIBITAHUN Bu6imoreka LIOK
bepnynnu https://m.edso0.ru/2270cf70
19 Cryyaiinblii BEIOOp M3 KOHEYHOM Bu6mmorexa [IOK
COBOKYITHOCTH https://m.edsoo.ru/d58ce6d1
[TpakTrueckas pabota ¢ 5
bu6nnoreka [IOK
20 WCIIOJIb30BAHUEM DJICKTPOHHBIX
p https://m.eds00.ru/7904dfb0
Ta0IHIL
Ciyualinas BeJIM4YUHA. 5
., bu6nnoreka [IOK
21 Pacnpenenenue BepoaTHOCTEH.
ped P https://m.edsoo.ru/fa47998f
Huarpamma pacripenesieHus
Onepauuu Haj caydyailHbIMU
” BenuuuHamu. [Tpumepst Bubmmoreka LIOK
pacnipenenenuii. bunapuas https://m.edsoo.ru/2e1{2368
cilyyaiiHasl BeTMYMHA
” I'eomeTpuueckoe pacnpeaeneHue. Bubimoreka LIOK
buHoMManbHOE pacnpeneneHue https://m.edsoo.ru/e9572a68
Marematuueckoe 0XHIaHNe
24 CITy4aitHOU BETMYMHBI. Bu6imorexa LIOK
COBMECTHOE pacnpeiesICHUE ABYX https://m.edsoo.ru/f4al5al4
CIyYalHBIX BEJIMYUH
He3zaBucumeblie ciyyaiinbie
BenuunHbl. CBOMCTBA
25 MaTeMaTHUYECKOT0 OKUJIaHUS. brbmorexa LIOK

Maremarnyeckoe oXuUgaHue
OMHApHOU CITyYallHON BETUYMHBI

https://m.edsoo.ru/639be9aa




MatemaTtuueckoe OXXHAaHUue

20 reowerpieekoro U g st 61T
OMHOMUAIBHOIO paclpeaeIeHui

7 Jucnepcus U cTaHgapTHOE Bu6imoreka LIOK
OTKJIOHEHUE https://m.edsoo.ru/51b7ed5f

73 Jucniepcust OMHAPHOH CiTydaiiHOM Bu6mmorexa [IOK
Benu4yrHBL. CBOMCTBA AUCTIEPCUN https://m.edsoo.ru/c2757cc3
Marematnueckoe 0XKUIaHUE

29 IIPOU3BENICHUS U AUCTIEPCHS Bu6mmorexa LIOK
CyMMBbI HE3aBUCHMBIX CIIy4alHBIX https://m.edsoo.1ru/91e08061
BEJIMYUH
Jucnepcus GMHOMHATIBHOTO

30 pacnpenenenus. [Ipaktuueckas Bu6mmorexa LIOK
paboTa ¢ UCIoIb30BaHUEM https://m.edsoo.ru/5afffO5f
AJIIEKTPOHHBIX TAOJIHUIL
Jucnepcus U craHgapTHOE
OTKJIOHEHHE T€OMETPUYECKOTO Eu6 OK

31 pacnpenenenus. . [Ipaktnueckas hé;:?ﬁgﬁiiliiuﬂnﬁd3cd7
paboTa ¢ UCIoIb30BaHUEM
AJIIEKTPOHHBIX TaOJIHUIL

0 O06o0011eHNEe U CUCTeMaTU3aIHs Bu6muorexa [JOK
3HaHUM https://m.edsoo.ru/e01a3dc4
Kontponbnast pabora No2:

13 "Ucneirannsa beprym. Bu6anoreka LIOK
CrnyualiHple BETUYHHBI U https://m.edsoo.ru/a985ae79
pacnpeneneHus"

34 O0600611eH1e U cUcTeMaTu3alus Bu6imnorexa LIOK

3HAHUHI

https://m.edsoo.ru/1ddca5e0




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

KoanuyecTBO Yyacos DJIeKTPOHHbIE
No ara HUPPOBLIE
Tema ypoka Konrpoabnbsie IIpakTuyeckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
Hepasencto Yebbimesa. Teopema 5 o
bubmmorexa IIOK
1 YeoOnimena. Teopema be . 1
bIHCeB peM PHYJUIH https://m.edsoo.ru/430d330a
3aKk0OH OOJIBIINX YUCET
Hepasencto Yebbimesa. Teopema 5 o
bubmmorexa IIOK
2 YeoOnimena. Teopema be . 1
bIHICB peM PHYJUIH https://m.edsoo.ru/a573a292
3aK0H OOIBIIMX YHCEI
HepasenctBo YeoOrnimera. Teopema 5
bubmunorexa IJOK
3 YeoOnimeBa. Teopema bepryim. 1
p pHYy https://m.edsoo.ru/07a5e861
3aK0H OOIBIIMX YHCEI
. N bu6nunorexa LIOK
4 Br100pouHbBIi METOA UCCACAOBAHMI 1
p 8 & https://m.edsoo.ru/32bc29bf
[IpakTuueckas pabora c . o
bubnuoreka [JOK
5 CITOJIb30BAHHUEM DJICKTPO 1
HCIOE30BAHMICM SMCKTPOHHBIX https://m.edsoo.ru/ea27084d
Ta0JIHI]
I'enepanbHas COBOKYITHOCTb U
cily4aifHas BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaAKTEPUCTHKAMH.
but6mmorekxa [IOK
6 OrneHka cpeIHeTO U TUCTICPCHHI 1
H p lj g P https://m.edsoo.ru/0adefe9e
TeHEPATIbHOW COBOKYITHOCTH C
MOMOIIHIO BEIOOPOYHBIX
XapaKTEPUCTUK
7 ['enepanbHasi COBOKYITHOCTb U 1 Bbu6mmoteka IIOK

cilyuaiiHas BBIOOpKa. 3HAKOMCTBO C

https://m.edsoo.ru/20de2{c2




BbIOOPOYHBIMH XapaKTEPUCTUKAMM.
OrneHka cpeJHero U JUcnepcun
TrE€HEPAIIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

O1ieHUBaHUE BEPOATHOCTEHN

bu6nmmoreka [IOK

8 COOBITHH IO BEIOOPKE https://m.edso0o.ru/17b0e769
CratucThdeckasi TUIIOTE3a.

9 [IpoBepka mpocTelImx TUnoTe3 ¢ Bubmmoreka LIOK
MIOMOILIbIO CBOMCTB N3YUYEHHBIX https://m.edsoo.ru/bcc67f76
pacrpeneneHui
CraTucTtrdeckas rurmoresa.

10 [IpoBepka mpocTeHIIUX TUIIOTES C Bubmmoreka LIOK
IIOMOUIBIO CBOMCTB U3YUYEHHBIX https://m.edsoo.ru/bf78aad6
pacrpeneneHun
[IpakTuueckas pabora c G OK

11 WCIIOJIb30BAHUEM DJICKTPOHHBIX hgpgg{ifg;gm /4b53495¢
Ta0JIuUII
[TpumMeps! HETTPEPBHIBHBIX G oK

12 CIIyYalHBIX BEIUYUH. OyHKIUS hgpgg;fg;gm 1530884
MJIOTHOCTH BEPOATHOCTH
PaBHOMEpHOE pacnpeneneHue.

13 [Tpumeps! 3a1a4, TPUBOASIINX K Bu6morexa LIOK
MOKAa3aTeIbHOMY U K HOPMAJIBHOMY https://m.edsoo.ru/94ddc34a
pacnpeneneHus M

14 OYHKIHUS TNIOTHOCTUA BEPOSTHOCTH Bu6nunoreka LIOK

IMMOKa3aTCJIbHOTO paCupCACICHUA

https://m.edsoo.ru/cf23b369




(DYHKHI/IH IIJIOTHOCTH BEPOATHOCTH

bu6nmmoreka [IOK

15 HOPMAJILHOI'O pacIpeieeHus https://m.edsoo.ru/6¢c1d11a6
[TocnenoBaTenbHOCTh OJMHOYHBIX

16 HEe3aBUCUMBIX coObITHil. [Ipumep Bu6mmoreka LOK
3a/1a4u, MPUBOASAIIEH K https://m.edsoo.ru/7e379{8f
pacnpeznenenuto Ilyaccona
[IpakTuueckas pabora c G OK

17 oo s e O
KoBapuanus aByx ciry4alHBIX

18 peainit. Koopduuuent E;IESH/P/I;T:;;(])—[% 1c2712¢
KOppeJsILIU

19 CoBMmecTHBIC HAOTIOIEHUS IBYX Bu6auoreka LIOK
BEJIUYUH https://m.eds00.ru/97¢19£59

20 Br16opounslii koapduureHT Bubmmoreka LIOK
KOppEIALUU https://m.edsoo.ru/1{1{9ad9

11 Paznuune Mex 1y JIMHEWHON CBS3BIO Bu6nuorexa [IOK
Y IPUYUHHO-CJIEICTBEHHOM CBA3bIO https://m.edsoo.ru/72953f4c

22 Jleitiias perpeceit Eggg;gg;;gg/lﬁw%dm
[IpakTuyeckas pabora c Bumorexa LIOK

23 ::gg;rOBaHHeM CKIPOHHBIX https://m.edsoo.ru/3fcbactd
[IpencraBnenue qaHHBIX C

24 MOMOIIBIO TAOJIMII U TUarpamm, ngg;;fg;gg}g 38fdTcf
onucareiabHasi CTaTUCTHKA

)5 OneITEI ¢ paBHOBO3MOXXHBIMU Bu6imoreka LIOK

OJIEMCHTApPHBIMU COOBITUSIMHU

https://m.edso0.ru/27291015




%6 Beruucnenue BepoaTHOCTEN | Bu6mmoreka LIOK
COOBITHII ¢ TpUMEHEHHEM (OPMYIT https://m.edsoo.ru/dc9ad6ca
Brrunciienue BeposTHOCTEM
COOBITHIA C TPUMEHEHUEM 5

. bubnuoreka IIOK

27 TPAHHECKIX METOZIOB: ! https://m.eds00.1u/5964{277
KOOpPJMHATHAsI psAMasi, 1€PEBO,
nuarpamma Diiepa

73 Ciyualinple BEJTMYHHBI U 1 Bubmmoreka LIOK
pacnpeneneHus https://m.edsoo.ru/e71debe4

29 MaremaTtrueckoe 0XKUAaHue | Bu6auoreka LIOK
CIIy4ailHOM BEJIMYMHBI https://m.edsoo.ru/00b2efb3

30 Marematuueckoe 0XHIaHNE 1 Bubmmoreka LIOK
CIIy4ailHOM BEJIMYHHBI https://m.edsoo.ru/1cc2df8f

31 KonrtpomnbHas padora: 1 bubmuoteka [IOK
"BeposITHOCTD M cTaTUCTHKA" https://m.edsoo.ru/acal298c
Breruncnenue BepossTHOCTEM

. bubmmoreka IIOK
32 co0 C eHeHueM (o 1
(I;THH MPHMEHEHHEM (OpMy.T https://m.edsoo.ru/640a8ebf
rpauyecKux METO/10B
Brruncnenue BeposiTHOCTEN
. bu6mmoteka IIOK
33 cOOBITHI ¢ TpUMEHEHUEM PopMYIT U 1
b p bopmy https://m.edsoo.ru/0fd6d597
rpaduyecKux METO/I0B
CrnyualiHple BETUYHHBI U .
bubmnorexa IOK

34 pacrpeneneHus. 1\\’/[anMaTI/I‘-IeCKO€ 1 hitps://m.cds0o.rw/3006273c

OKHJaHUE CITy4yallHOW BETMYHHBI
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMbI CpeiHero o0mero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6 OnepupoBaTh NOHATHAMH: CpeAHee apu]MeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaX MAaCCUBA YNCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUAMU: CTyYalHBIH SKCIEPUMEHT (OIbIT) U CIydaiHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXOA) CIy4alHOro
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIly4aifHBIMU COOBITHUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYEHHBIX CIyYailHbIX S3KCIIEPUMEHTAX
Haxonute ¥ ¢GopMyiaupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
) [I0JIb30BAThCA  JuarpamMmamMu  Oinepa u  (GOpMYJIOH  CIOXKEHUS
BEPOATHOCTEN MIPH PEIICHNUH 33]a4
OnepupoBaTb NOHATUSAMU: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITUS; HAXOJIUTh BEPOSTHOCTU C IMOMOIIBI IPaBUIa YMHOXEHUS, C
IIOMOUIBIO AE€PEBA CIyYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aj1a4
OnepupoBaThb NOHATHAMU: MCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIeX U HeyJaua; HaXOJAUTh BEPOSATHOCTU COOBITUHN B CEpUU
' HE3aBHCHUMBIX MCIBITAHUN /10 MEPBOrO YCHeXa, HaXOJUTh BEPOATHOCTH
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTb NOHATUSAMM: ClIydaliHas BEJIWYMHA, PACIpPENEICHHE
’ BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KIIACC
Kon "
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEPOSITHOCTH  3HAUEHUW  CIIy4allHOW  BEJIMYMHBITIO

pacnpeaciiCHuI0 Ujin € IOMOLIbIO JUarpaMm




OnepupoBaTb MOHATHEM MATEMAaTUYECKOIO OXUAAHUS, IPUBOJIUTH
MIPUMEPHI TOTO, KaK MPUMEHSETCS MAaTEMAaTUYECKOE 0KUJaHUE CITy4aiHOM

52 BEJIMYMHBI, HAXOAUTh MaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpezeseHUIo

53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIIINX YHCE

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C MOMONIbI0  Tabaui, u  amarpamMm. CpenHee
apudMeTHYeCKoe, MeauaHa, HauOOoJbIIee W HAaWUMEHbBIIEE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

Ciyyaiinble SKCIIEPUMEHTHI (OMBITHI) M CIIy4aiiHble COOBITHSA. DIIEMCHTApHBIC
coObITHs  (MCXO0bI). BeposTHOCTH cay4aiiHOrO COOBITHS. bBaM30CcTh YacTOTHIM
BEPOSATHOCTH cOObITHIA. Ciy4allHbIe OTBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMH. BEpOSITHOCTH COOBITHIA B ONBITAXC PABHOBO3MOXKHBIMH SJIEMEHTAPHBIMU
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEeIUHEHUE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Jitnepa. @opmyina claoxKeHUs BEPOSTHOCTEN

6.4

6.5

6.6

VYcnoBHas  BEPOATHOCTb. YMHOXKEHHME  BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. @opmyia nosHoN BeposTHOCTU. HezaBucumeblie COOBITHS

KomOunatopHoe mnpaBwio yMmHoxeHus. IlepectaHoBku u ¢akropuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa

bunapHblif ciay4aliHbli ONBIT (MCHBITAHME), ycmex M Heyjgada. HesaBucumeble
ucneltadnsa. Cepusi HE3aBUCHMBIX HCIBITAaHMW 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHocTel. Jluarpamma pacrpeeneHus.
[Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPUUYECKOEN OMHOMUAIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHYECKOE OYKHUJIAHME,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl npuMeHEHU MaTEMATHYECKOTO
OXMJaHWs, B TOM YHMCJE B 3a7adyax M3 MOBCEAHEBHOW >XKU3HH. MaTeMarndeckoe
OKHMJIaHWE OWHAPHOW CITydYaHOW BETWYMHBI. MaTeMaTHuecKoe OKHJIaHHE CYMMBbI
CIIyYaiHBIX BEIMYMH. MaTeMaTHyeCcKoe OKHIAHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO pacIpe/IeICHHIA

5.2

3akoH OOJIBIINX YHUCEN W €ro poJib B HayKe, MpUpoAe U o0mecTBe. BEIOOpOUHBIH
METOJI UCCIIENOBAaHNHU




IIpuMepsl HENpEpBIBHBIX  CIOy4YalHbIX BeauyuH. [loHATHE O IIOTHOCTH
5.3 pacnpenenenus. 3agayu, NPUBOAAIIME K HOPMAIIbHOMY pacnpeaeieHuto. [lonsarue
0 HOpPMaJIbHOM paclpeneIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

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

Bnagenue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSATH UX; yMEHUE (HOpMyITUPOBATH
0o0paTHOE W HPOTUBONOJIOKHOE YTBEPXkAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTU4YECKOM HHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHWS IIpU PpEUICHMM 3alad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3a1a4, B TOM 4YHCIIE W3 JpPYyrUX Yy4YeOHBIX TMPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMMU: Ipad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpa(bLI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasaTreiaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YHCJIA, OCTaTOK I10 MOAYNIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE MCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, adropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPEACIINTCIIb MAaTPHIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellarb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTEMaTHYECKUX

3aj7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTe! HAYKH U peasTbHOU )KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasi MPOoU3BOAHAs (DYHKLUHU, T€OMETPUUECKUI 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTeIbHOW K rpaguky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HccCieloBaHUS (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (YHKIUI; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHaINM3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IIero
pelnieHusl B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOOUTh IJIomaanu U 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUH

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJjay U3 peaslbHOM JKM3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCHMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 33]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yJIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpaMueCcKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsT C TOMOINBID JHarpaMM pPAacCeMBaHUS H JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMysbl CIOXKEHUS U YMHOXEHHUS BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSTHOCTH, (hopmyiy bepHymnu, komOuHaTopHble hakThl U HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BeEJIMYMHA, pACIpPECIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, NMUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUJIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTeIbHOIO W HOPMAJIBHOIO PACHPENCICHMI;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YUEHHBIX pacHpeleleHui uis
peleHus 3a7ay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBLIMX YHUCET B MPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IMepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEalbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJYUYECHHBIN PE3YNIBTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YIoOI,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECS IpsMBIE,
MapaJuIeIbHOCTh U NMEPHNEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY IPSAMOM M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHAE MEKy TUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MAaTE€MaTU4eCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

MNpsAMOYT'OJIBHOTO IMapaUIC/ICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIWHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTYyp, BBIIABUTATh THIIOTE3bI
0 CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00OCHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMWTH Kiaccudukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMIOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS

11

YMeHue oOmnepupoBaTh IMOHSATHUSMHU: JBM)KCHHE B  TIPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOJ00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIB30BaTh T'€OMETPUUYCCKHUE OTHOUICHHS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPESIMETOB H
U3 PEANTbHOW KM3HHU, YMEHHE BBIUUCISATH F€OMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IJIOMIaIh MOBEPXHOCTH), HCHOIB3YS
M3y4YeHHbIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIOUIab MOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMubl, MPU3MBI, LHWIMHIPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IIPOM3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTU4YeCKON HayK1




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucina 1 BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmxkE€HHBIE BBIYMCICHHUS, IpaBWIA OKPYIVIEHUS, NPUKHUIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BeIpaKEHUN
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [enbie u 1poOHO-paIlHOHAIbHBIC YPaBHEHHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuliia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI
3 OyHKIMH U TpaduKu




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢yukuuu. Yérneie u Heu€THbIe QyHKIMU. [leproanueckue GyHKINHA
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
39 [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
313 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUU,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxieHre HanbobIero 1 HaMMEeHbIIEero 3HaueHus! PyHKLIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 mMOBEpXHOCTH BpaIlleHUS
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

« BepositHocTh U cTatuctuka, 10 knacc/bynumosud E. A., Bynibrues
B. A., AxunonepHnoe o61mectBo «3narensctBo «IIpocBenieHuey
2025

« BeposiTHOCTh 1 cratucTuka, 11 kinacc/byaumosuy E. A., Bysbiues
B. A., Akunonepsoe o6mectso «M3narensctBo «lIpocsemienne»
2025

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

o IIporpammel cpeanero odmero odpazoBanusi Mocksa «IIpocBemerney

2025r.
o BeposatHocTth 1 cTtaTtuctuka, 10 - 11-e kitacc. Meroauueckoe

nocooue/ bynumosuu E. A., U3gatensctBo «IIpocsemienue» 2024

o BepostHOCcTh M cTatncTrKa, 10 - 11-¢ kitacc. CamocrosArensHbIE U
KOHTpOJbHBIE paboThl/bynbiueB B. A., U3naTenscTBo
«IIpocsemenue» 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPHET
Caiit MunucrtepcTBa 006pazoBaHuus U Hayku PD http://www.mon.gov.ru

Caiit PocobpaszoBanus http://www.ed.gov.ru
®enepanbHblil noptan «Poccuiickoe o0pazoBaHue» http://www.edu.ru

Poccuiickuii o6pa3zoBaTenbHBIN MOPTAI http://www.school.edu.ru

[ITkonpHBINM OpTAa http://www.portalschool.ru

®enepanbublil noptan «Mudopmarmonno- KoMMmyHUKaIIMOHHbBIE
TEXHOJIOTUU B 00pa30BaHUM http://www.ict.edu.ru

7. Poccuiickuii mopTana OTKPBITOT0 00pa3oBaHUuS hitp:/www.opennet.edu.ru

8. OOpazoBaTenbHas OHJIAWH-TUIATGOPMA SISl IKOJILHUKOB, UX POAUTENCH U

AN AN O e

yuuresneil. uchi.ru
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