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INOACHUTEJIBHASA 3AIIMCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YrIyOJEHHOTO YpPOBHSA
SBIISICTCS TMPOJOJDKEHHEM M  PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeHEro o01iero oopasoBaHus. Y4eOHbIA Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYHAIOIIUXCSI CTATUCTUYECKON KYJIBTYPhl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramfaroTcsi MpEeACTaBICHUS OOYydYaloUXCsl O METoJaxX HCCIeIOBaHUS
U3MEHYMBOTO MHpPA, pa3BUBACTCsl IOHMMAaHUE 3HAUYUMOCTHM U  OOILIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepkaHne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIUICHUE 3HaHW,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMM Ha BaKHBIX MPUMEpPAX, CHOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOIIETO
Mmupa. B pesynbrare y 00y4aromuxcsi T0JKHO cpOPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUUYECKUX M JeMOrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHble poOAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTcsS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIELUAIBHOCTEW, HO TaKXE COLMAIbHBIX U IICUXOJIOTHYECKUX, IOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
oOcyXJeHrne 3aKkoHa OOJBIIMX uucesl — (yHIaMEHTAJIbHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJISIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCT, M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YEOHBIX
KYpCOB.

Conepxxanue nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CIIY>KUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEKly 3HAYCHHUAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JIMHUY 3aHUMAET U3y4YeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENbHBIM MU HOPMaJIbHBIM
pacrnpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacnpeneNeHUus MU, AaKIEHTUPYIOT BHUMaHUE OOYYaIOIMUXCS Ha OMHCAaHUU U
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTeJIbHOMY U HOPMAJIBHOMY PaCIpPEACICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMHA W OINHUCAHHE H3TOW CBSI3M C TOMOIIbBIO
kod(dummeHTa KOppensaMu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JluarpaMmbl paccerBaHUs», U3YYCHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOTOM OIHMPAIOTCS Ha CBEICHUS U3
KypCOB aJIreOpbl U T€OMETPHH.

Emé omamH s2meMeHT  coaep:KaHusd, KOTOpPBIM  Npe/araercsa  Ha
O3HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4alHBIX HE3aBUCUMBIX
COOBITHH, HACTYNAIONUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C paclpeeiCHueM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep U
SBJIIETCS] aKTYaJIbHBIM JUIsl OyIyIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HA Yy4eOHbBIC
CIEIUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HayKaMM, IICUXOJIOTHEH U
yIpaBJIECHUEM.

Ha wusydenue yueOHOrO Kypca «BeposATHOCT, W CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 ugaca (1 dac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubI rpad, nyTH B rpade: nukisl U nenu. CteneHpb (BaJICHTHOCTH)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBHI € PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepumenTa. Gopmyiia nosnHou BepostHocTU. Popmyna baiieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX HcnblTaHUM bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BesiMunHa. IIpuMepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX Beau4yuH. He3aBucnumble
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXHUJIAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OKHJIAHUS
(cTtpaxoBaHmue, JoTepes). MaTemMaTHYEeCKOE OXHUAAHUE OWHAPHOW CIydalHOMN
BEJIMYMHBI. MareMaTu4eckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIUYMH.
MaremaTtnueckoe OKUJaHUE rEOMETPUYECKOTO 151 OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHapHOM cllydaliHON BeIMYMHBI. MaTtemaTuyeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIYYalHbBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeneneHusl.

11 KUIACC



HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepuymmm. 3akoH
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBuble cnyualinble BeqnduHbL. [Ipumeppl. DyHKIUSA TUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrtpenenenus. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHNUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BennuuH. KoadduuueHnt nuHelHON
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPaTOB.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMHY U Ha3HAYCHHEM,

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAayKH M JIEITEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHOU
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJACHUE SI3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJENeHNs MOHATUIA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCcU(UKaAIUH,
OCHOBAaHMsI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKICHUSX, Npeajararb KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUI
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIOTE3Y, apIryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBHH C YCIOBUSIMH U
eJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYILIECTBY 00CYXIaeMON TEMBlI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedekcuu KaK  OCO3HAHUS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JICATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeicisiTh
BUIbI pabOT, JOTrOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JOPYTMMH WICHAMH KOMAaHJIbI, OIICHHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJHO ONEpUpOBaTh MOHATUSAMM: Tpad, MmIockuil rpad, cBs3HBIA rpad,
nyTh B Tpade, 1emnb, UK, IEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OMbITa, HAaXOJIUThb BEPOSITHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXOoJUTh U (OpMyTHUpPOBaATH COOBITHS: TIEPECEUCHNE, OOhETMHEHNE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
DOlinepa, KOOPAWHATHYIO MPSMYIO JUIsl PELIeHUs 3aad, MoJb30BaThCs (Popmyson
CJIO’KEHHS BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIydallHbIX COOBITUH;



OIlEpUPOBaTh  IOHATUSAMM: YCIIOBHass  BEpPOSITHOCTb,  yYMHOYKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOLIbIO IpaBUia YMHOXEHUS, JIepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl [Js1 NEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucmibITaHKE), yCHexX W HeyJada, HE3aBUCHUMBIE WCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpPUM HCIBITAHUNA 1O MEPBOro ycmexa, B
cepuu UCIbITaHUNW BepHyJIN, B OMBITE, CBI3aHHOM CO CIIy4alHBIM BBHIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JAuMarpaMma paclpeneieHusi, OWHapHas ciay4yaiiHas BeJMYUHA,
reoMeTpUYECcKoe, OMHOMUAIIBHOE paclpeiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIyYallHBIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAs KaKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOrO0 OXKHMIAHUSA IPU PENICHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUIaHHe OMHOMUAIILHOTO U T€OMETPUUECKOTO paclpeeICHUN;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeiesieHusi) TPU PEILICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieIeHUH.

K konmy 11 kinacca oGyyaronuiicss HayquTCs:

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIPEACIICHUSIMY;

OPUBOANUTH  NpPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [OKa3aTEJIbHOMY
paclpeneneHuro, 3anad, MOPUBOASIIMX K HOPMAJIbHOMY PAaCHpPENEIICHMUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpenenenus, GyHKUUs ITIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacIpeieeH s,
(YHKIUS IUIOTHOCTM U CBOMCTBA HOPMAJIBHOTO PaCHpPEEICHUS;ONPENETATh
KO3 GUIUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KO3(DPHUIIMEHT KOPPEISAIIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undpoBbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIIly4aiiHble COOBITUS. DeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomMb6unaTopHO€E IpaBUII0O YMHOXKEHHUS.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeIu4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU City4aiiHON
BeNMYMHBL. CBOMCTBA AUCTIIEPCHH

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢




WCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOJIHIT
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TeOMETPUYECKOTO PaCIpPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
KonTtponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiryyaliHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TE€HEPAIILHON COBOKYIIHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 PUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U PaCpPEICIICHUS.

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeThdeckoe,  MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 OMBITa; HAXOJIUTh BEPOSITHOCTU B OMNBITaX C PaBHOBO3MOXKHBIMHU
CIIy9aifHBIMU COOBITHSIMH, HAXOJUTh M CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE HAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa u GOpMyIJIoi CI0XKEHHS BEpOSTHOCTEN
NP PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIA YMHOXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIieX M HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBUCHUMBIX WCTIBITAHUM JI0 TIEPBOTO YCIEeXa, HAXOJWTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuit beprymnu
6.8 OnepupoBaThb  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, pacHpejesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsIeMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYHUHBIIIO
' pacipeieNeHrI0 WK ¢ TOMOILbIO AarpaMm
5.2 OnepupoBaTh MOHATHEM MAaT€MATHYECKOTO  OXUIAHUSA, MPUBOJIUTH




IIPUMEPBI TOT0, KaK MPUMEHSICTCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAaXOOUTb MaTe€MaTH4YECKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTAaBICHHUEC O HOpMaJIbHOM paclpCaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOILIbIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, JIUCIEPCHUsl U CTaHIApPTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHoCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. @opmyrna ciaokeHus: BEposSsTHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
' skcriepuMenTa. Gopmysia mojHOM BeposTHOCTU. HezaBucumbie COOBITHS
6.5 KomOunatopnoe mpaBuno yMmHoxeHus. [lepectaHoBku u dakrtopuan. Ywucio
' couetanuii. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclex U Heygada. HesaBucumble
6.6  ucneitanusa. Cepuss HE3aBUCHUMBIX HCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
' [Ipumeps! pactipenenennii, B TOM 4KCie TEOMETPUUIECKOEH OMHOMUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBele XapaKTEPUCTHKU CIy4YalHBIX BEJIMUYMH: MaTE€MaTHYeCKOe OKHJAHUE,
JUCTepcusl M CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTeEMaTHYECKOIO
51 OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OXKMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUM
5.2 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmecTBe. BriOOpOUHBIit
' METOJ HCCIIeTOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BeduuuH. lloHsatne o0  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMAJIbHOM pacIpeneleHun



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
MOHSTHSMM: MHOKECTBO, TOJMHOKECTBO, OINEpalMi HaJ MHOXKECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
jgorapudm Uucia, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIICHUE 3HAUCHHH 1 IpeoOpa3oBaHuUs
BBIPOKECHHN CO CTETNEHSAMU M Jiorapudmamu, npeoOpa3oBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN;  yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIaMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peEIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKIIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C MCIIOJI30BAaHUEM alapaTa MaTeMaTH4ecKOro
aHaIM3a; IPUMEHATh IMPOU3BOAHYIO ISl HAxXOXKICHWUS HAWIydLIEro
pelleHUss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUSA C

oMoIIbI0 Au¢depeHITnaTIbHbIX YpaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMHU, TOKa3aTelbHas M
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKH Ul U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NMPEJAMETOB W 3aJad M3 peabHOM
KU3HHM; BbIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JaCTH yNpaBJI€HUs JIUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPHPETHUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(pMeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaMMEHbIlIEe 3HAUEHUs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMeHue H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAUMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCceMBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIONB30BAaHHEM TpapHUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BENWYMHA, pPACHpEelieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN ISl peIIeHHUs 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TEPEeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MpsIMOM M TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTSIMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3yuyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IUIOMmaib
IIOBEPXHOCTU NUPAaMUABI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynupoBaTh OnpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B NPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peaJbHOM KHM3HM;, YMEHHE BBIUHCIIATH TI'€OMETPHUYECKUE BEIUYHHBI
(mHa, yromj, IUIOMIA[h, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3ydyeHHblE (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MNOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YOI MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBIﬁ )51 KOOpJII/IHaTHBII\/’I METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHHUI; YMEHWE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MMPUMEPHl MATEMAaTUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHH. J[eHCTBHS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTeab MaTPHIIbI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (YHKIIMI
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anredpa v Hayaia MaTeMaTHdeckoro aHanusa; 10 kiacc.
yrayonenHnoe ooyuenne Mepaisk A.I'., Homuposckwii J[.A., [Tonskor B.M.; mox
penakuueit [logonsckoro B.E. O0niecTBO ¢ 0OrpaHUY€HHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«M3narenbctBo «IIpocBemeHune

* Maremartuka. Anredpa 1 Hayaiga MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yrayonenHnoe odyuenne Mepainsik A.l'., Homuposckuii JI.A., [Tonskos B.M.; on
penaxuueit [logonsckoro B.E. O01iecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
M3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






