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INOACHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «BeposSTHOCTP W cTaTucTuUKa» YriayOJE€HHOTO YpPOBHSA
SBIISICTCS TMPOJOJDKCHHEM M  PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yriIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y OOYyUAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUU BEPOATHOCTEW KaK MAaTEMATHYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBICHUS OOy4YalolUXCcs O METOoJaX HCCIEIOBaHHUs
U3MEHYMBOTO MHpPA, pa3BUBACTCsl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJOB ITO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIIMYMHAX U B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUI.  ONHUCAHUS  aHTPONOMETPUUYECKUX M JAeMorpaduyecKuX  BEJIMYMH,
NOTPEIIHOCTE B pa3jIMyHble poOAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELHUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIIELMAIBHOCTEW, HO TaKXe COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHY!0 4YacThb y4eOHOro Kypca 3aHUMaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YHIAMEHTAIBHOIO 3aKOHAa MPUPOJIBbI,
UMEIOLIET0 MaTeMaTHYECKYI0 (PopMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJISIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibuble TUHUM: «CiayyaliHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JIE€MEHTHI TEOPUU
rpa0oB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JJISl TOJHOLEHHOIO OCBOEHUS
MaTepuanga JaHHOro ydeOHOro Kypca M CMEKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne nuHUU «CiydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COEPKATEIBHON
JVHHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO paclpeneIeHui u



3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacIpeneIeHAsMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMU BEIMYMHAMU U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOy4yaloluXcs Ha ONHCAaHUU U
U3YYECHUU CIyYaWHBIX SBJICHUN C MOMOIIBI0 HEMPEpBIBHBIX (QyHKIMH. OCHOBHOE
BHHUMAaHME YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacIIpECIICHHSIM.

B y4yeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEJIBHOE M3Y4YEHHE CBSI3U
MEXIYy CIy4YallHbIMM BEJIMYMHAMH U OINKMCAHHE OSTOM CBSI3M C IOMOILBIO
KO3 UIIMEHTa KOPPETSIUU M €ro BbIOOPOYHOTrO aHajiora. OJTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOro 0O01Iero o0pa3oBaHusi, U BO MHOTOM ONMPAIOTCA Ha CBEICHUS W3
KypCOB airedpbl U FTEOMETPUHU.

Emé€ oauH dneMEHT  colepKaHusA, KOTOPBIM  Mpeaaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieIeHUEM
BEPOATHOCTEM KOJMYECTBAa TaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBIIIETCSL aKTyaJIbHBIM JUIsl OyAylIUX aOUTypUEHTOB, MOCTYMAOIINX HA yuyeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAayKaMH, IICHUXOJIOTHEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHoro kypca «BeposiTHOCTP W CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 uvaca (1 dac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubI rpad, nyTH B rpade: nukisl U nenu. CteneHpb (BaJICHTHOCTD)
BepinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (McX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BeposiTHOCTH  coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: MIEpECEUCHUE, 00bEIUHEHNE, TPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepumenTa. Gopmyia nmosiHoM BeposstTHOCTH. DopMmyna barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbIi ONBIT (MCHBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 10 MEpBOro ycrexa. IlepectanoBku
u (Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHasgs  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAIIBHOE.

CoBMeCTHOE pacHpenesieHHe JBYX CIy4YalHbIX BenuuuH. HeszaBucumbie
CIIy4yallHble BEJMYUHBL.MAaTeMaTH4eCKOE€ OXHUJAHUE CIy4YalHOW  BEJIWYWHBI
(pacupenenenusi). Ilpumepsl NpUMEHEHUS  MATEMATUYECKOTO  OXHUAAHUS
(ctpaxoBaHmWe, JnoTepes). MaTemaTHUecKoe OXHIaHWEe OWHAPHOW CITydaitHOM
BEJIMYMHBI. MaremMaTHU4ecKoe  OXUJAHUE CYMMBI  CIIyYallHbIX  BEJIMYMH.
MaremaTnueckoe 0XKUJaHUE r€OMETPUYECKOTO 151 OMHOMMAJIEHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbl HE3aBUCUMBIX CIyYailHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KUIACC



HepaBenctBo YeOwiméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akoH
OonplIMX  4yucesn. BbpIOOpouHBIH  MeTOA — HcclenoBaHuil.  BwribopouHbie
xapakTepucTUk. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEICIICHAN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. @PyHKIUSA TUIOTHOCTH
BEPOSITHOCTH paCIpeicyicHusl. PaBHOMEpHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpeneneHus. PyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PAaCTIPEICIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIpUBOJILIME K pacnpeneneHuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHeRHOM
koppesmsiuud.  CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
K03 uIueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJIYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
MpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACcCyXICHHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, 0CO3HaHUE II00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW ISl pelieHusl 3agad B o0JiacTu
OKpY’)Karolel cpeJibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeiicTBU:

BBIBJIITD U XapAaKTEPU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATHUN, OTHOUIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
ONpEJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBAHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €UHUYHbIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISABJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

Je7aTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBObI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiiemMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH Tpadrueck;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSACHCHUHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 33/JaBaTh BONPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
Camoopranusanus:



COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1au, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIEUCTBUI U MBICIHUTENbHBIX MPOILECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOHM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPHU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW U WHAUBUAYAJILHOM
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHus, 0OMEeH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K kony 10 kinacca oGyyaronuiicss Hay4uTcs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: Tpad, MIOoCKuid rpad, CBSI3HBIN Trpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
DKCIIEPUMEHTA;

cBOOOJIHO OMNEpPUpPOBATh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydyailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4ailHOr0  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONbITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOUTh U (HOPMYIUPOBATH
COOBITHS:  TepecedeHue, OObEeOWHEHHWE  JTaHHBIX  COOBITHH,  COOBITHE,
IIPOTHUBOIIOJIOXKHOE JTAHHOMY, MCIOJIb30BaTh AMarpaMMbl Dijiepa, KOOPAUHATHYIO
NpsAMYIO JUIsl PellieHUsl 3a]1ad, T0JIb30BaThCsl (DOPMYJIION CIOKEHHUS BEPOATHOCTEN
JIJIS1 BEPOSITHOCTEH JIBYX M TPEX CIIy4allHbIX COOBITHI;



ONEPUPOBATh  HOHATUAMMU: YCIOBHAasi  BEPOATHOCTb,  YMHOKEHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOTO HKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHM C TIOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (POPMYNy TMOJHOW BEPOSITHOCTH, (OpMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie U
10 OpraHU3alUU CIYYailHOTO SKCIEPUMEHTA;

NPUMEHSATh M3yYCHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TMEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PELICHUS
3a]a4 10 TEOPHH BEPOSTHOCTEN;CBOOOIHO OMEPUPOBATH MOHATUSIMH: OWHAPHBIN
CIIy4ailHbIi OMBIT (MCHBITAHUE), YCIEX M HEyJauya, HE3aBHCHMbIE HCIBITAHMS,
cepusi UCIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHI: B CEpUM MCIBITAHUM 10
IIEPBOr0 YCIIEXa, B CEPUU UCIBITAaHUW bepHymM, B ONBITE, CBA3AHHOM CO
CIy4yallHbIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEW, JuarpaMMma pachpesesieHus, OuWHapHas clydaiiHas BeJIMYWHA,
reoMeTpUYeCcKoe, OMHOMUAIILHOE paclpeie/iCHUE;

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE PACIPEIEICHUE IBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIyYalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YalHBIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEMaTUYECKOTO OKUJAHUS CIIy9aitHOW BEIMYMHBI (pacipeneseHus), IPUMEHSTh
CBOMCTBA MAaTEMAaTHYECKOrO0 OXKHMIAHUSA IIPU PELNICHWH 3a7a4, BBIYUCIATH
MaTEMaTUYECKOE 0KUJIaHne OMHOMHAIBHOTO U TEOMETPUUYECKOTO pacipeieIeHUl;

CBOOOJHO OIEpPUPOBATH MOHATUSAMU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIWYWHBI
(pactipenenieHns) MPU PELIEHUM 3a/1ad, BBIYMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHAIILHOTO pacipeeIeHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BEHIOOPOYHBIE XaPaKTEPUCTUKU IO JAHHOW BBIOOPKE M OIICHUBATh
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, IOJIb3YSACh N3YYEHHBIMU PACIPEACIICHUSIMY;

NPUBOIUTHh  TNPUMEPHI  3a4ad, MNPUBOMSIIMIMX K  ITOKa3aTEIbHOMY
paclpeneneHuro, 3anad, MOPUBOASLIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHMIO.
OmnepupoBaTh NOHATUAMH: (DYHKLHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUHS TNIOTHOCTU U CBOMCTBA HOPMAJIBHOTO pacipeieNieHus;

onpenensaTh  Ko3hGUIMEHT  JTUHEHHON  KOppessiuuu,  BbIOOPOYHBIMA
KO3 GUIUEHT KOPPETISAIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabubie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DeMeHTHI Teopuu rpadoB 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakrHyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJBIINX YHCET

DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTeIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU

O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTAaBICHHE 3a/Ia4H C
oMoIIbIo Tpada

Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [1IyTh B rpade. Lenu
Y IIUKJIBI

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padst Ha mnockocTu. JlepeBo
CIIy4alHOT'O KCIIEpUMEHTA

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

CiyuaiiHble S5KCIIEPUMEHTBI
(OmBITHI) U CITy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXOMBI)

BeposiTHOCTB CitydaitHOTO
coObITHs. BepositTHOCTH
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB citydaitHOTO
coObITHs. BepositHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOYKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

https://m.edsoo.ru/JIIN2M7PO

https://m.edso00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




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

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

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJiia yCI0BHOM

BEPOSITHOCTH

dopmyra MoIHONH BepOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

12

13

®opmyia baneca.
HezaBucumble coObITUS
KomOunaTopHoe mpaBuiio
yMHOKeHUs. [lepecTtanoBKY 1
¢bakropuan

Uucno couyeraHui.
Tpeyronbuuk Iackans

https://m.edsoo.ru/NYFOVJI6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y 15CS8R20

14

15

16

®opmyna ounoma HeroToHa

KonrtponbHast padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"
bunapHbI ClIy4alHBII OIBIT
(ucmipITaHMe), yCeX U Heyaua.
HezaBucumeble ucnibITaHus.

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

Cepust He3aBUCHUMBIX
WCIBITAHUH JI0 MIEPBOTO ycrexa
Cepus He3aBUCHMBIX
WCIIBITAaHUH J0 NIEPBOTO ycIrexa

https://m.edsoo.ru/Q1KT2Y9IU

18

19

20

Cepus HE3aBUCHUMBIX
ucnbiTanui beprynnm
Crny4daiiHplii BBIOOD U3
KOHEYHON COBOKYITHOCTH
[IpakTuueckas pabota c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TalJIuI

https://m.edsoo.ru/HIWIZ7FDS

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE6OMIZIO

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

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

22

Onepanuu Haja cy4aiHbIMU
BenMuuHaMu. [Tpumepst
pacnpenenennil. bunapHas
ClyJaiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

24

25

I'eomerpuyeckoe
pacnpenenenue. buHoMuanbHOE
pacnpeneneHue

MaremaTuuecKkoe OKHUIaHue
CIIy4allHOM BEJIMYHHBI.
CoBMecTHOE pacmpeienieHne
JIBYX CITyYalHBIX BEJIMYNH
HeszaBucumele cnydaiiHbie
BennuuHbl. CBOMCTBA
MAaTeMaTUYECKOTO OKUIAHUS.

https://m.edsoo.ru/JTT2F54GL

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

https://m.edsoo.ru/N9D71J9PM




26

27

MareMaTHueCcKoe O)KUIaHNe
OMHApHOM cirydaitHON
BETMYMHBI
MareMaTHueCKOe OKUIaHNE
TE€OMETPHYECKOTO U
OMHOMHAIBHOTO
pacrpeeneHuin

HI/ICHepCI/IH H CTaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CsoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

30

31

MareMaTH4ecKoe OKHIaHNE
MPOU3BEICHUS U AUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIyYailHBIX BEJIUYUH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoIb30BaHUEM
AIEKTPOHHBIX TaOJIHIL

Jlucniepcusi M cTaHAapTHOE
OTKJIOHEHHE F€OMETPUIECKOT0
pacripeneneHus. .
[IpakTuueckas pabora c
WCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabInI

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

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

32

O0001IeHME U CUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/K2Y9US56JG




Kontponbnas padora No2:
"UcnbiTanusa bepuysm.

33 N
CrnyuvaitHple BeTHYUHBI U
pacrnpeneneHus"

34 O0001IeHrEe U cUCTEMaTU3 AU

3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/EZTQ5A 060

https://m.edsoo.ru/ZEKKZP13J




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YUeOrnImena.
Teopema YeObrmera. Teopema

bepnynnu. 3akoH O0JIBLIMX YKCe

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

HepasencrBo YeOnlmiena.
Teopema YeOnieBa. Teopema

bepnynnu. 3akoH O0JIBLIMX YKCe

https://m.edsoo.ru/84DPQYS5US5S

HepasencrBo YeOnlmiena.
Teopema YeOnieBa. Teopema

bepnymu. 3akoH GOIBIINX YUCENT

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

Br16opounbIii MeTO
HCCIIeJOBaHUN

[IpakTuueckas pabota c
MCIOJIb30BaHNEM DIIEKTPOHHBIX
TadIInI

https://m.edsoo.ru/T3HDIU6RS

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

I'enepanbHast COBOKYITHOCTD U

cilydaiiHas BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIIHETO U JIUCIIEPCUU
TeHEepaIbHON COBOKYITHOCTH C
TTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

FeHepanLHaﬂ COBOKYITHOCTb U

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

https://m.edsoo.ru/UFSSLUWZX




city4aiiHas BRIOOpKa. 3HAKOMCTBO
C BBIOOPOUHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO U IUCIEPCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTePUCTUK

10

11

OneHuBaHue BEpPOSTHOCTEN
COOBITHI 11O BEIOOpPKE

Cratuctuyeckas runoresa.
IIpoBepka NpOCTEMIINX TUIIOTES C
ITIOMOILBIO CBOMCTB U3YYEHHBIX
pacrpeeneHui

Craructuueckas TUIIOTE3A.
[IpoBepka npoCTEUILINX TUIIOTES C
IOMOIIBIO CBOKCTB U3yYEHHBIX
pacrnpeneneHui

[IpakTuueckas pabota c

MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5SVIR1

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

https://m.edsoo.ru/ASKODEFOW

12

[IpuMmeps! HepepbIBHBIX
Clly4alHbIX BelIn4yuH. OyHKIuUA
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K
IMOKa3aTCJIbHOMY U K
HOPMaJIbHOMY pacIpeaeICHUSIM

https://m.edsoo.ru/TBYPVVI96N

14

@yHKIUA TIOTHOCTH
BEPOSITHOCTH MOKA3aTEIbHOTO

https://m.edsoo.ru/OTSV4AN5GH




15

pacnpezeneHus
@yHKIUA IIOTHOCTU
BEPOATHOCTH HOPMAJILHOTO
pacnpeneneHus

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

16

ITocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coobITHil. [Ipumep 3agaumn,
IIPUBOALIEH K paCIIPEIEICHUIO
IIyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuueckas padbora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOIHII

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

18

19

20

KoBapranus nByx ciryqaiHbIxX
BenmmunH. Koo duument
KOppeIsuu

CoBMecTHBIC HAOMIOIEHUS ABYX
BEJIMYHMH

Br16opounsiii ko duueHT
KOppesun

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPQOZ9

https://m.edsoo.ru/SL2HPVEAB

21

22

23

Paznuune mexay muHEHHON
CBSI3bI0 M IPUYMHHO-
CIIECTBEHHOU CBA3BIO

JIunelinas perpeccus

[IpakTuueckas pabota c
MCIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBnenue qaHHBIX C
MTOMOIIIIO TAOJIUIT U JUATPaMM,

https://m.edsoo.ru/JHOWUMG6V 3




25

OoIIucarTciibHasA CTaTUCTUKA

OnbITEI C PaBHOBO3MOKHBIMU
SJIEMCHTApHBIMU COOBITUSIMH

https://m.edsoo.ru/XLU9TEDVR

26

27

28

29

Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
dbopmyn

Brruncienue BeposTHOCTEH
COOBITHI ¢ IPUMEHEHUEM
rpadM4ecKux METOJIOB:

KOOpJMHATHAs IpsiMasi, 1epEBO,

nuarpaMmma Ditnepa
CrnyuaiiHble BEIMUUHBI U
pacrpeeneHus
MaremaTHuecKoe 0KuaHue
CIIy4allHOU BEJIMYHUHbI

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

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

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJOKXY

30

31

32

MateMmaTtudeckoe OXKUgaHnue
CIIy4aiiHON BEJTMYUHBI
KonrtponbHas pabora:
"BeposiTHOCTB M cTaTucTHKA"

Brruncnenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHHEM

dbopMy1 u rpadUIECKUX METOI0B

https://m.edsoo.ru/2YXDFL4PS

https://m.edsoo.ru/ WS 11LA3US8

https://m.edsoo.ru/MFOY8KOZ7
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Brrunciienne BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM

dbopmMyI u TpadUIECKUX METOIOB

https://m.edsoo.ru/YISRDSASM
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CrydaiiHple BETUIUHBI U
pacrnpeeneHus.
MateMmaTtudeckoe OXKUgaHue

https://m.edsoo.ru/SNAA4YLRK
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NPoBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero 001ero 0opa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTtath ¥ CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  TOHITHSAMH:  CpeaHee  apudmeTrHyeckoe,  MeIAHaHa,
' HanOoJIbIllee, HAMMEHBIIIEE 3HAUCHUE, Pa3Max MACCHBA YHCIIOBBIX JAaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIlydaiiHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 OMBITa; HAXOJIWUTh BEPOSTHOCTHU B OMNBITaX C PaBHOBO3MOKHBIMH
CIIy4alHBIMU COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOSTHOCTH COOBITHH B
M3YYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHA: MepeceueHue H OO0beIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisiepa u (opMyIIoi CI0KEHHs BEpOSTHOCTEN
MIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBHJIA YMHOXXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSIMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJUTh BEPOSTHOCTH COOBITHN B CEpUU
' HE3aBUCHUMBIX HCIBITAHUM JI0 TIEPBOTO YCIeXa, HAXOJWTh BEPOSATHOCTH
COOBITHH B CEpUU UCTIBITaHUI bepHymimn
6.8 OnepupoBaTh  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, pacHpeesieHue
' BEPOSITHOCTEH, TarpaMma pacrpeaeieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
5.1 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYUHBIIO
’ pacipeieNeHrI0 WK ¢ TOMOILbIO AnarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IPUMEPBl TOr0, KaK IPHUMEHSAETCS MATEMaTU4YECKOE OXKUAAHME CIIydailHOM
BEIMYMHBI, HAXOAUThb MAaTEeMaTH4YeCKOE OKUAAHHWE 10  JAHHOMY
pacrpeaesieHUIo

5.3
54

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

NmeTts MMPEACTABIICHUEC O HOpMaJIbHOM paclpCaCICHUN



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopus BepossTHOCTEN U CTaTUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, JIUCIEPCHUsl U CTaHIapPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITH
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHOoCTH cCOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Hajx  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BEposSsTHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aillHOro
' sKcriepuMenTa. Gopmysia moJHOM BeposTHOCTU. HezaBucumbie COOBITHS
6.5 KomOunaropHoe mpasBuino ymHoxeHus. [lepectaHoBku u dakrtopuan. Ywcio
' couetanuil. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6 = ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITaHUM 10 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnun
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMYMH: MaTE€MaTHYECKOe OKHJAHUE,
JUCTepcusl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
51 OXKUJaHMsS, B TOM 4YHCIE B 3aJadyax M3 IOBCEJIHEBHOM XH3HU. MaremaTuueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BETWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTreMaTnuecKoe OKUJaHNEe U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO PaCIIpEACIICHUMA
5 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmecTBe. BriOOpOUHBIit
’ METO/T UCCIIETIOBAHUIN
5.3 IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbIX  BedW4MH. lloHsatne o0  IUIOTHOCTH




pacrpeneneHus. 3agadu, IpUBOASAIINE K HOPMaIbHOMY pacrpenenenuto. [lonarue o
HOpPMAaJIbHOM pacupeeeHUN



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMmeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHUSMH: OIpEICIICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BAaTh METOJ MaTeMaTH4eCKOW HWHAYKLUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEHb HAaTYPaJbHOW CTETICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTelIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTE€HC IPOW3BOJHHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANHUOHATIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 00N
JIenuTeNh W HauMEHblee oOliee KpaTHOe, anroputMm EBkimuma mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA,; YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hpeo6pa3013aHH;1
BBIPOKEHHM CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPDAXKECHWM; yMEHHME  ONEpUPOBATh  IOHATUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TpPOTPEecCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIeOMETpHUYECKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTE IPUMEPHI MCIIOJIb30BAaHMS KOMILJIEKCHBIX YHMCEN; OIEpUpPOBAThH
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOUIBIO pPa3IMYHBIX IPUEMOB; pELIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HUCCIENOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAUYeHUS (YHKIMNA; CTPOUTH
rpauKd MHOT'OWIEHOB C MCIIOJIb30BAaHUEM alapaTa MaTeMaTH4ecKOro
aHaJIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWS HAWIydLIEro
pelleHnss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MUeCKUX 3aa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYpP C MTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYrHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaTh (OopMyJIaMH 3aBUCHUMOCTH MEXAY BeIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOILIEHTHI, JA0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJOTH, 33Jaud U3 O0JIaCTH yNpaBJI€HUs JTUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJadd, HCCIENOBATh IOJIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMeHue W3BJEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIO, IPECTaBICHHYIO B Ta0IMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbI0O TabMWIl W JAuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIel0BaTh COBMECTHBIE

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpaQUUECKUX METOJOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbBIE (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BENWYMHA, pPACHpe/elieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/IeIeHH; yMEHNE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN IS pelIeHHs 3a1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIYy IUJIOCKOCTSIMU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENIM C IOMOLIBK0 TE€OMETPUYECKUX IOHITUMA W BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYycC, map, cdepa, miomans chepsl, IIOmaib
MIOBEPXHOCTU NUPAMUAbI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuIeaa, MNUpaMHUAbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIXM OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, MUIMHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccu(uKauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B NPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA0OWsA, MOM00HBIE (UTYPBI; yMeEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUUYECKIE OTHOILICHHS TIPU
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUUCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(umHA, yroj, IUIOHIAgb, OOBEM, IUIOMAAb IOBEPXHOCTH), MHCIOJB3YS
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYCa, LUWIMHJIpA, MJouiaab cdeprl; 00bEM Kyoa,
IOpSMOYTOJBHOTO  TMapajieNienumnesia, MUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YOI MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBIﬁ )51 KOOpJII/IHaTHBII\/’I METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOILECCOB M SIBJICHWI; YMEHWE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J(eHCTBHs ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypaIbHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuUroHoMeTpuYeCcKue ypaBHEHUA
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUI. ONpeaenTeab MaTpUIlbl
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HamGonbliee u HauMeHblllee 3HAaYEeHUE
(GYHKLNU Ha IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anredpa U Hayaia MaTeMaTHueckoro aHaiusa; 10 kiacc.
yrayonenHnoe ooyuenne Mepaisik A.I°., Homuposckwii JI.A., [Tonskor B.M.; mox
penakuueit [logonsckoro B.E. O0niecTBO ¢ 0OrpaHUu€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®»; AxkuronepHoe 00111eCTBO
«M3narenbctBo «IIpocBemeHue

* Marematuka. Anredpa 1 Hayaia MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yrayonenHnoe odyuenne Mepainsak A.l'., Homuposckuii JI.A., [Tonskos B.M.; non
penakuueit [logonsckoro B.E. O0miecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
WN3narensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111ECTBO
«M3narenbctBo «IIpocBenieHue

* Matemaruka. ['eometpust; 10 knacc. yrinyonenHoe ooyuenne Mepsisik A.T.,
Homuposckuii [I.A., ITonsikoB B.M.; nox peaakiueii [Tononbsckoro B.E.
OO0111eCTBO C OTPaHUYCHHONW OTBETCTBEHHOCTHIO M3 M1aTeNbCKHA LICHTP
«BEHTAHA-T'PA®»; AxumonepHoe oo6mectBo «M3narensctBo «IIpocserieHuey
* Matemaruka. ['eometpus; 11 kiacc. yrinyoneHHoe ooyuenne Mepsisik AT,
Homuposckuii [.A., ITonsikoB B.M.; nox peaakiueii [lononsckoro B.E.
OO011ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO M3MaTeIbCKUit LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe oo01ectBo «M3narensctBo «IIpocBenienue»



Yyebnuk "Marematuka. BepositHocTh 1 ctatuctuka 10-11 kmaccsl. ba3oBsrii u
yriyon€HHbIN ypoBeHb'". B nByX uactax. / Beicoukuit U.P., Amenko N.B. M:

[IpocsemieHue.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

* 3a7a4n ¥ KOHTpOJIbHBIE paboThl Mytst 10 kmacca". / U.P.Beicorkmii

* Mopakosud A.I'., Cemenos I1.B. Cratuctuka. BeposiTHOCTS.

* CraTtuctuyeckas oopabotka gaHHbix — M.: Muemo3una, 2018

* Maxkapserues F0.H., Munatok H.I'. DneMeHTbI CTaTUCTUKU U TEOPUU
BeposiTHOcTer — M.: IIpocsemenne, 2020

* TkaueBa M.B., ®egoposa H.E. DnemMeHTBI CTaATUCTUKN U BEPOATHOCTH — M.
[TIpoceemenne, 2020

* Crynenenkas B.H. Pemenue 3amau no craTuctuke, KOMOMHATOPUKE U TEOPUU
BeposiTHOcTel — Bonrorpan: Yuurens, 2020

* Kpemep H.III. Teopus BeposTHOCTEH 1 MaTeMaTHIeCKas CTAaTUCTUKA /

H.II.Kpemep. — M. : IOnutH, 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/



https://resh.edu.ru/
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