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HHOACHUTEJIBHASA 3AIIMCKA

YueOHbll Kypc «BepoATHOCTh M CTAaTUCTHUKA» YINIYOJIEHHOrO YpPOBHS
ABJISIETCSL  MPOJIOJDKEHWEM U Pa3BUTHUEM OJHOMMEHHOIO0 ydeOHOTO Kypca
yrayOJaE€HHOTO YPOBHS HA YPOBHE CpEeIHEro 001Iero oopa3oBaHus. Y4eOHBIN Kypc
npeaHazHavyeH g (GOpPMUPOBAaHUS y 00YUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHl U
NOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEN KAK MATEMATUYECKOIO0 MHCTPYMEHTA IS
U3Y4YEHUs CIIy4alHBIX COOBITHUN, BENMMYMH U TiporeccoB. [Ipu m3ydeHum kypca
oboramaroTcsi MpeACTaBlIeHUs OOydalolIUXCsl O METoJax HCCIel0BaHUs
U3MEHUMBOIO MHpPa, pa3BUBAETCA NOHMMAHUE 3HAYMMOCTH M  OOIIHOCTH
MaTEMaTUYECKUX METO/IOB IMO3HAHUS KAK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHSI.

Conepxanue y4eOHOrO Kypca HampaBlI€HO Ha 3aKpelUieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHusl, U
Ha pa3BUTHE NPEJICTABICHUN O CIyYalHbIX BEIMYMHAX U B3AMMOCBS3SIX MEXKIY
HUMH Ha Ba)HBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPIIHYThI U3 OKPYKAIOIIETO
mupa. B pesynprate y 00y4aromuxcs J0JIKHO CPOPMUPOBATEHCS MPEACTABICHUE O
HanOoJee ynoTpeOUTENbHBIX U OOIIUX MATEMATHYECKUX MOJIEISAX, UCIIOIb3YEMBIX
JUISL  ONMHMCAHWS  AHTPOIIOMETPUYECKMX W JeMorpaduyueckux  BEJIMYUH,
NOTPEIIHOCTE B pa3iuYHble POJa HU3MEPEHUSX, JIUTEIbHOCTU O€30TKa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOIIECCOB
B oOmiecTBe. Y4eOHbIH Kypc siBisgeTcssi 0a30il 1Jii OCBOEHHUS BEPOSATHOCTHO-
CTaTUCTUYECKUX METOAO0B, HEOOXOAUMBIX CIELUATUCTAM HE TOJbKO MHKEHEPHBIX
CIIEHHUAIBHOCTEM, HO TaKXe COLMAJIbHBIX M IICUXOJIOTHMYECKUX, IOCKOIBbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUUTEIBHON MEpe UCIOJIb3YIOT ammapar
aHanu3a OOJBIIMX JaHHBIX. LleHTpalibHYI0 4YacThb y4eOHOro Kypca 3aHMMAeT
o0CyXJIeHHe 3aKOHa OOJbIIMX uYHceNl — (YHAAMEHTAIBHOIO 3aKOHAa MPUPOJBI,
UMEIOIIET0 MaTeMaTHIECKYI0 (hopMalIn3aluio.

B cooTBeTrcTBMM ¢ YKa3aHHbIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTATHCTHKA» Ha YIIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkarenbubie TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJTUYMHBI U 3aKOH OOJIBIINX YHUCET.

I[ToMuMO OCHOBHBIX JIMHUW B Y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUHU
rpaoB M TEOPUU MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOIIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Y4eOHOr0 Kypca M CMEXKHBIX MaTeMaTHYeCKUX Y4YEOHbIX
KYPCOB.

Conmepxxanne nuHUM «CrydailHble COOBITHS M BEPOATHOCTH»  CIYXKUT
OCHOBOM 11 (pOPMUPOBAHMSI TPEACTABICHUN O paCIpenesieHUHd BEPOATHOCTEH
MEK/1y 3HAUYCHHUSIMU CIIyYaHBIX BEJIUYUH. BaxKHYI0 4acTh B 3TOM COIEpKATEIBHOU
JUHUU 3aHUMAaET U3y4YE€HHUE T€OMETPUYECKOro 1 OMHOMHAJILHOTO paclpeeIeHul U
3HAKOMCTBO C UX HEINPEPHIBHBIMU AHAJIOraMU — IOKA3aTebHBIM MU HOPMaJIbHBIM
pacrpeneneHus I MHy.



Tembl, CBSI3aHHBIE C HEOPEPHIBHBIMU  CIYYalHBIMU BEIUYMHAMU U
pacupeneneHusIMA, aKUEHTUPYIOT BHUMaHUE OOYyYarolMXCsi HAa ONHCAHUM U
U3Y4YEHUH CIy4yalHBIX SBJIEHUN C MOMOILBIO HEMpEepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHUE YAEISIETCS MOKA3aTEIbHOMY U HOPMaJIbHOMY PacIpe/eJICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIbHOE H3YYEHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMHU U OINHMCAHHE OSTOM CBSI3M € MOMOLIBIO
K03 dUIMEeHTa KOpPPENSIMM M €ro BBIOOPOYHOrO aHalora. ODTH DJIEMEHTHI
COJIep>KaHMs Pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOI'0 00mIero oOpa3oBaHMs, © BO MHOI'OM ONHUPAIOTCS Ha CBEACHHUS W3
KYpCOB anreOpbl U T€OMETPHH.

Emé oamH »neMeHT  coaep:KaHus, KOTOpPbIM  Mpejaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IOCIEAO0BATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMX B €IUHULY BpeMeHH. O3HAaKOMIIEHHE C PaclpeeIeHUEM
BEPOATHOCTEW KOJMYECTBA TAaKUX COOBITUHA HOCUT pPAa3BUBAIOUIMI XapakTep u
ABJISIETCSI AKTYalIbHBIM JUIsl OyaylnX aOUTYpHEHTOB, MOCTYHAIOUIMX HA y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaMH, IICUXOJIOTHUEH U
YIPABIICHUEM.

Ha wu3yuyenue yuebHOro Kkypca «BeposSTHOCTH M CTaTHUCTHKa» Ha
yriyoJICHHOM YypoBHE oTBojautTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B
Hegnento), B 11 kiacce — 34 yaca (1 gac B HeAento).



COIAEPXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3nbI Tpad, myTu B rpade: mukisl u nenu. CteneHsb (BaJICHTHOCTS)
BepuHbl. ['padsl Ha mmockocTu. [lepeBbs.

CrnydaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DIIEMEHTaApHBIC
coOpITUs (MCX0bl). BeposATHOCTH CllydailHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BEPOSTHOCTH  coObITHM.  Chy4ailHble  ONBITBI € PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepaiu Hajl COOBITUSIMU: TepeceyeHue, 00beIMHEHNE, TPOTUBOIIOI0KHbIE
coObITus. J{narpammer Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcnoBHass BEPOATHOCTh. Y MHOKEHHME BEPOSTHOCTEN. JlepeBOo CiydaillHOro
skcniepuMenTa. Popmyia nonHou BepoaTHocT. Dopmyna barieca. HezaBucumeie
COOBITHS.

bunHapHbIil ciydailHbIil ONBIT (MCHIBITAHKE), yeeX U Heynada. HezaBucumbie
ucnbiTaHusg. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 mepBoro ycrnexa. [lepectaHoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®dopmyna OuHOMA
Hprorona.

Cepust He3zaBuUCHMBIX wHcnbITaHuil beprymiu. Crnydaiinelii BeiOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BennuuHa. Pacnpenenenue  BepodTrHocTed.  Jmarpamma
pacnpenenenusi. Onepanuu Haj Cly4yallHbIMM BeIMYMHAMU. buHapHas ciiydaiiHas
BennuuHa. l[Ipumepsl pacnpeneneHnii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

CoBMecTHOE pachnpenesieHHe [BYX CiIy4YaWHbIX BenW4YuH. He3zaBucumbie
CIydyalHble BEJIWYMHBL. MaTreMaTH4ecKOe OXUAAHUE CIIy4alHOW BEJIWYHHBI
(pacipenenenus). I[lpumepbl TpPUMEHEHHSI  MaTeMaTUYECKOTO  OXKUJIAHUS
(cTtpaxoBanue, JoTepes). MarTemaThuueckoe OXKUJaHhe OWHApHOW CIydaiHOM
BEJIMYMHBI. MaTeMaThuueckoe OXWJAHUE CYMMbl CIYYallHBIX  BEJIMYHUH.
Maremarnueckoe OKHMJIaHUE r€OMETPUYECKOTO u OMHOMHAIILHOTO
pacupeneneHuin.

Jucmiepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIYYalHOW  BEJIMYHMHBI
(pactipenenenus). Jlucnepcust OMHAPHOM ClydailHOW BeMYMHBI. MaTeMaThuueckoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcus W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIIACC

HepasenctBo YeOwiméBa. Teopema UeOniméBa. Teopema bepnymnu. 3akon
OonpmMX  uucen.  BbeiOopouHslidi  MeTon  ucciaedoBaHuil.  BwiOopounble



xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JIAHHBIM.
[TpoBepka mpoCTEHIINX TUITOTE3 C TIOMOIIBIO U3YYEHHBIX PacpeeICHUN.

HenpepbiBHbIe ciydaliHble BeIWYUHBL. [Ipumeppl. DYyHKIUSA TUIOTHOCTH
BEPOATHOCTU pacipenencHus. PaBHOMEpHOE paclpenelieHue U €ro CBOMCTBA.
3agauu, NPUBOASAIINE K TOKA3aTEIIbHOMY PACIpPEIEIICHUIO. 3a0auu, NPUBOASAIINE K
HOPMaJIbHOMY pacnpenesneHuro. OyHKIUSA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeIbHOT0 pacupeeneHus, PyHKIHS MIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pacnpenenenus. OyHKIUS ITIOTHOCTH U CBOMCTBA HOPMAJILHOI'O PACIIPEAECTICHHUS.

ITocmenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauu,
npuBoOsIIME K pacnpenenennto [Tyaccona.

KoBapuanus nByx ciuydailHeix BenuuuH. KooadduiueHnt nuHenHOM
koppensiiiuu.  CoBMecTHble  HAOJIOJACHUS JBYX BEJIUYMH. BbIOOpOUHBIN
Ko PuUUMEHT Koppensauuu. Paznuune Mexay JTUHEMHOW CBS3BI0 M MPUYUHHO-
CJIEICTBEHHOM CBs3bI10. JIMHENHAs perpeccusi, METO/I HAMMEHBIINX KBaJApaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTDb M CTATUCTHKA» (YIJIYBJIEHHBIA YPOBEHb)
HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBDIE PE3YJIbTATbBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTAaBIECHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHUH,
OpoLEeayp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBHHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTh POCCUUCKON TPa)XKTAHCKOW HMJIEHTUYHOCTH, YBKEHHS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTHKECHUW B JAPYrMX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

OCO3HAHHME JTYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEICHUSI, CBA3AHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKHM U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHUE
JMYHOIO BKJIa/a B MOCTPOECHUE YCTOMUMBOrO OyaylIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS 3CTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3rIecKOro BOCHUTAHMS:

c(OpMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYeCKHE 3HAaHUSA B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370POBOE THTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryisipHas (u3nvecKkass akTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J1ESITEIIbHOCTBIO;

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUsA, HHTEpeCc K
paznuyHbiM  chepaM  MpOPECCHOHATIBHOM  JAESATENIbHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oyaymeil mpodeccun M Ppeaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIIaHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MAaTeMaTHYEeCKOMY  OOpa3oBaHUIO U
caMOoOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEM KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYACTHIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMAaTUYECKOW HANPaBICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIMTAHUS



c(OpMHUPOBAHHOCTh  IKOJIOTMYECKOM  KYJIbTYpbl, IOHUMAaHUE BIUSHUS
COLIMAIbHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSTHUE NPUPOJHOM M COLMAIBHOU
Cpelibl, OCO3HAHME TI100aNIbHOI0 XapaKTepa SKOJIOIMYECKUX MPOo0JIeM, OpUeHTaLUs
Ha MpPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM JUIs pelleHus 3afad B 00JacTH
OKPYKAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKH HX BO3MOXKHBIX
MOCJIEACTBUN JJIS1 OKPYKAKOLIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W  OOIIECTBEHHOM  NPAaKTHKH, MOHUMAaHHE
MaTEMaTUYECKOM HayKHh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ATAaloB €&
pa3BUTHS W 3HAYUMOCTH JUI1 pPa3BUTUS LUBUIM3ALMM, OBJIAJACHUE S3BIKOM
MAaT€MAaTUKH M MATeMaTU4YECKOW KYJIbTYpOM KakK CpPEACTBOM IO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO M HCCIEHOBATEIBCKYIO JEATEIbHOCTD
UHAVBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE TelCTBUSA

ba3oBble j1ornueckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMATHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TMOHATHIMH, (POpMyIUpoBaTh
OTIpe/ICIICHHSI TIOHATHUH, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KacCU(pUKAIIH,
OCHOBAaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJUMOT0 aHAIHN3a;

BOCIIPHHUMATh,  (HOPMYyIUpPOBaTH W  TPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJMIOECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYU;

JIeNaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPAUBATh apTyYMEHTAINIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IBI,

BBIOMpaTh CMHOCO0 perieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh HauOoOJee MOAXOMAIUMHA C  Yy4ETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabckue qeiicTBHUS:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIIbCKUA HHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPpoOIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,



MIPOBOANTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIA AKCIIEPUMEHT, UCCIICIOBAHNC
10 YCTAHOBIJIEHHUIO OCOOCHHOCTEH MaTeMaTHUYECKOT0 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHHUS M BBIBOJBI IO peE3ysbTaTam
OpOBEACHHOTO  HAONIONEHUS, WCCIENOBAaHUS, OLEHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 0000IIECHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIIECCa, a TaKXKE BbIJIBUTATH
MIPEOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBIBIIATE JNehUIIUTH HHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOWpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIH3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIUIO PA3IMYHBIX BUIOB W
dbopM npeAcTaBICHHUS;

CTPYKTYPUpPOBaTh HH(POPMALIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIE YyHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBUS

OoO01menue:

BOCIIPHHUMATH U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUMU C YCIOBUSMHU H
HeasIMUA OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOK TOYKY 3pPEHUS B
YCTHBIX M TMUCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS I10 X0y peIIeHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJie 0OCYXKJIEHMsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOil TEMBbl,
npoOJjeMbl, pelaeMo 3a7auu, BBICKA3bIBATh WJEH, HAIEJICHHBIE Ha TOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHHUS C CYXICHUAMH APYTUX YYaCTHHKOB
Jyajora, oOHapy)XMBaTh PA3UYUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
bopMyIHUpOBaTh pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIEPUMEHTA, UCCIEI0BaHMUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHA

Camoopranusanus:

COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOMPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOW WH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIA HHTE/JIEKT:

BJIAJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pEQUICKCMHM KaK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBHM U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJETh



crocobamMu CaMOTPOBEPKH, CAMOKOHTPOJI TIpoIlecca W pe3yiabTaTa pPEIIeHUs
MaTEMaTUYE€CKOU 3a]1a4H;

NPeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWCHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH PUIHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeIbHOCTD:

MOHMMAaTh M HCIIONBH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUIYaJIbHOM
paboThl mpuU pelieHHH Y4eOHBIX 3ajay, TMPUHUMATh LEdb COBMECTHOM
NESTENHHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPabOTHI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKAaTh NPOLIECC U Pe3yJIbTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0O0CYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» H WHBIE), BBIMIOJHATH CBOIO YacTh pabOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMH YJIE€HAMH KOMAaHBI, OICHUBATH
KauyecTBO CBOEro BKJIaJa B OOIMIUNA MPOAYKT MO KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

NPEJMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

CBOOO/IHO OMEpUpPOBATh MOHATHAMH: Tpad, MIOCKUN rpad, CBA3HBIN Tpad,
nyTb B rpade, Uenb, LUKJ, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIyYaHHOIO
AKCIIEPUMEHTA;

CBOOO/IHO OIEpPUPOBaTh MOHATHUSAMHU: CIyYalHBIM 3SKCIEPUMEHT (OIIBIT),
CIyJaiiHO€ COOBITHE, dJIEMEHTAPHOE CIy4aiiHOE COOBITHE (DIIEMEHTAPHBIN HCXO/)
CIIy4yallHOrO  ONbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  OMNbBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh U (HOPMYITUPOBATH COOBITHUS: TEpECEUCHNE, OOBEIMHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JAHHOMY, HCIIONb30BATh JAHATPAMMBI
Diinepa, KOOPJAMHATHYIO NPSIMYIO JJisi pELIeHUs 3aJiay, MoJib30BaThCs (HopMyIioit
CJIOKEHUSI BEPOSITHOCTEM JJIs1 BEPOATHOCTEH JIBYX U TPEX CIy4alHBIX COOBITHIA;

OllEpUpOBaTh  MOHATHUAMM:  YCJIOBHAash  BEPOSATHOCTb,  YMHOXXCHHE
BEPOATHOCTEH, HE3aBHUCHMbIE COOBITHS, JI€PEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITUM C TIOMOUIBIO TpaBUiIa YMHOXKEHHs, JepeBa
CIIy4ailHOTO OMbITa, HCIOJB30BaTh (OPMYIYy TOJHOM BEPOSITHOCTU, (POpPMYIy
baiieca mpu peleHuu 3a1ad, oNnpeneisiTh He3aBUCUMOCTh COOBITHI 1O (popmyre u
[0 OpraHu3alMy CIIy4ailHOro 3KCIIEPUMEHTA;

OPUMEHATh H3yYE€HHbIE KOMOWHATOpHbIE (OPMYJbl ISl TEePEYUCIICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOrO OIbITa, PEIICHUs
3a/1a4 110 TEOPUH BEPOSITHOCTE;



CBOOOJHO  ONEpUPOBATh MOHATUSMHU: OMHAPHBIA  CIy4allHBIA  OMBIT
(McmibITaHuE), YCIeX M HeyJadya, HE3aBUCHUMbIEC HCIBITAHUS, CEpUsl HCIbITaHUM,
HaXOJUTh BEPOSITHOCTU COOBITUW: B CEpUM HCIBITAHUN 10 TMEPBOTO ycnexa, B
CepUM UCTIBITAaHUN bepHyIIu, B OMBITE, CBI3aHHOM CO CIy4aliHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHUSIMU: CIIy4yalHas BEJIWYMHA, PACIpEACICHHE
BEPOATHOCTEH, JAMarpamMma pacrnpejelieHus, OuHapHas ciydaiiHas BelM4YuHa,
reOMEeTpUYECKOe, ONHOMUAIBHOE PaCIPENEIICHNUE;

ONEPUPOBATH TMOHATUSAMM: COBMECTHOE pACHPENEICHHUE IBYX CIy4anHBIX
BEJIMYMH, UCIOJIb30BATh TA0JIMIy COBMECTHOIO pacIpeieNieHus IBYX CIy4alHbIX
BEJIMYMH JUISl BBIICIICHUS PACIPENEICHUS KaXJAOW BEJIUYMHBI, ONPEACICHUS
HE3aBUCMMOCTH  CIYYalHbIX BEJIMYMH; CBOOOJHO ONEPUPOBATh MOHATHEM
MaTEMaTUYECKOTO OXKUAAHUS CITy4YaillHON BEJIMYMHBI (paclpeneneHus), IpUMEHITh
CBOWCTBA MAaTEMATHUYECKOrO OKHMIAHUS IPU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTUYECKOe OXKHJIaHHe OMHOMHUAJILHOTO U T€OMETPUUYECKOTO PACTIPEICIICHHI;
CBOOOIHO OIEpPUpPOBaTh TMOHATUSMHU: JAHUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA NHMCIEPCUM CIIyYaWHOW BEJIMYWHBI
(pacmipenenieHusi) TPU PEUIEHUU 3aJlad, BBIUMCIATH AUCIEPCUI0O M CTaHAApPTHOE
OTKJIOHEHHE F'€OMETPUYECKOT0 M OMHOMUAJILHOTO pacipeesieHu.

K xonny 11 knacca oOyyaromuiics HayquTCs:

BBIYHCIISATh BEIOOPOYHBIE XapaKTEPUCTUKHU MO JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TEeHEpaJbHOM COBOKYMHOCTH JI@HHBIX 1O BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBATh BEPOSTHOCTH COOBITUI U MPOBEPSTH MpOCTeiiine
CTaTUCTUYECKUE TUIIOTE3BI, MTOJIb3YSACh N3YYEHHBIMU PACIPENCICHUSIMU,

NPUBOAUTH  TNPUMEPHl  3a4ad, NPUBOJAIIMX K  IOKA3aTeJIbHOMY
pacrpeneneHuto, 3ajaad, NpPUBOASALIIMX K HOPMAJbHOMY  PacIpeaciICHUIO.
OnepupoBaTh MOHATUAMU: (YHKLHS IUIOTHOCTH BEPOSTHOCTH TMOKA3aTENbHOTO
pacnpeneneHus, GyHKIUS MIOTHOCTU BEPOSTHOCTH HOPMAJIBHOIO pacupeieneHus,
(GyHKIMSA TUJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PpACIPEACIICHUS; ONPEAENsTh
KOA()PUIIUECHT JIMHEHHOW KOPPEISAINH, BEIOOPOUYHBIN KOIPDHUITUEHT KOPPEISITUU.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpoHHBIe (LM (ppoBHIe) 00pa3oBaTe/IbHbIC
KonTpoabHble
n/n NPOrpamMMbl Bcero pecypcsl
padoThI
https://skysmart.ru/articles/mathematic/osnovnye-
1 DneMeHTBl TeOpHH rpadoB 3 ; "
ponyatiya-teorii-grafov
5 CrnyyaiiHble OIBITHI, CIlydaliHbIE 3 https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-
COOBITHS U BEPOSITHOCTH COOBITHIA sluchaynoye-sobytiye
Omnepanuu HaJ MHOKECTBAMH U
coOpITuIMH. ClHOKEHNE U YMHOKEHHUE .
3 . ™ 5 https://resh.edu.ru/subject/lesson/4064/conspect/38068/
BEPOATHOCTEM. Y CIIOBHAs
BEpOSTHOCTH. HezaBucuMble COOBITHS
https://practicum.yandex.ru/blog/perestanovki-
4 D1eMeHThl KOMOMHATOPUKU 4 1 i ; -
razmescheniya-sochetaniya-v-analize-dannyh/
Cepuu mocien0BaTenbHbIX
ucneiTannii. cnipiTanus bepayim. .
5 L p yv 5 https://resh.edu.ru/subject/lesson/4929/conspect/38411/
CrnyyaitHblii BEIOOpP U3 KOHEUHOU
COBOKYITHOCTH
https://interneturok.ru/lesson/algebra/11-
6 City4yaliHble BEJIMYUHBI U 14 1 klass/elementy-matematicheskoy-statistiki-
pacrpeeacHus kombinatoriki-i-teorii-veroyatnosti/diskretnye-
sluchaynye-velichiny-profilnyy-uroven
OBIIEE KOJIMYECTBO YACOB I10O 34 5
I[TPOTPAMME



https://skysmart.ru/articles/mathematic/osnovnye-ponyatiya-teorii-grafov
https://skysmart.ru/articles/mathematic/osnovnye-ponyatiya-teorii-grafov
https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://practicum.yandex.ru/blog/perestanovki-razmescheniya-sochetaniya-v-analize-dannyh/
https://practicum.yandex.ru/blog/perestanovki-razmescheniya-sochetaniya-v-analize-dannyh/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/diskretnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/diskretnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/diskretnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/diskretnye-sluchaynye-velichiny-profilnyy-uroven

11 KVIACC

KoanuyecTBo 4acos

Ne HaumenoBanue pa3aesoB
KoHTpoabHbIE DJIeKTpoHHBIe (IM(pPOBLIE) 00pa3oBaTeIbHbIC PeCypPChl
n/n U TeM NMPOrpamMMbl Bcero
padoTsbI
1 3aKoH 0OJIBIINX YHCEI 5 https://francber.com/zakon-bolshix-chisel.html
DJIEMEHTHI MATEMATHUECKONU . . . .
2 6 https://spravochnick.ru/matematika/elementy matematicheskoy statistiki/
CTaTUCTHKHN
HernpepsiBHbIE Cc1ydaliHbIe .
BEJHUHHDI (pacTIpeICHCHIs) https://interneturok.ru/lesson/algebra/11-klass/elementy-
3 pactp ’ 4 matematicheskoy-statistiki-kombinatoriki-i-teorii-
MOKa3aTeIbHOE U ] . . .
veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
HOPMAaJIbHOE pacipeiesieHus
4 Pacnipenenenue Ilyaccona 2 1 http://www.mathprofi.ru/raspredelenie_i_formula_puassona.html
CBS3b MEXIY CIyYalHBIMU .
5 Ay CIyH 6 https://tvims.nsu.ru/chernova/tv/lec/node27.html
BCIMYUMHAMHU
O060061EHNE U . . . .
6 . 11 1 https://spravochnick.ru/matematika/elementy matematicheskoy_statistiki/
CUCTEMAaTHU3allusd 3HAHUN
OBIIEE KOJIMYECTBO HACOB 34 5
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https://francber.com/zakon-bolshix-chisel.html
https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
http://www.mathprofi.ru/raspredelenie_i_formula_puassona.html
https://tvims.nsu.ru/chernova/tv/lec/node27.html
https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne n/n Tema ypoka KoHTpoibHbIe unpponbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI pecypenr
I'pad, cBsa3HBII rpad, mpeacTaBieHne 1
3aJauu C MOMOIIIbIO rpada
Crenens (BaJIeHTHOCTD) BeplIUHbBL. [1yTh 1
B rpade. Llenu u nukisl
I'padsr Ha mockocTu. JlepeBo 1
CJIy4aifHOTO 3KCIIepUMEHTa
CrydaiiHple SKCIIEPUMEHTHI (OIIBITHI) U
CIIy4aiiHble COOBITHS. DIeMEeHTapHbIE 1
coObITHS (MCXOMBI)
BeposiTHOCTB ci1y4aiiHOro COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C 1
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU
BeposTHOCTB cirydyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OMBITAX C 1
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUAMHU
[lepeceuenue, 00beTMHEHIE MHOXKECTB U
COOBITHI, IPOTUBOMOIOKHBIE COOBITHSI. 1
dopmyiia CII0KEHUS BEPOSITHOCTEN
VYcnoBHAs BEpOATHOCTh. Y MHOKEHUE 1




BeposATHOCTEH. DPopMyJia yCIOBHOM
BEPOSITHOCTH

VYcioBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposiTHOCTEN. Dopmyna ycIIOBHOM
BEPOATHOCTH

10 dopmyria IMOTHON BEPOSATHOCTH

11 ®opmyia baiteca. HezaBucumeie
COOBITUSA

12 KomOnHaTOpHOE NpaBUIIO YMHOKEHHUS.
[lepectanoBku u hakTopuan

13 Uucno coueranmii. Tpeyronbuuk [lackains

14 ®opmyna Ounoma HeroToHa
Kontponbnas padota Nel: "I'padswi,

15 BEPOATHOCTH, MHOKECTBA,
KoMOMHaTOpuKa"
bunHapHBI Cily4alHBIN OIBIT
(ucmbITaHKe), yCrieX U Heyaaya.

16 HezaBucumelie ucniiranus. Cepust
HE3aBHCHUMBbIX UCIIBITAHUH /10 TIEPBOTO
ycnexa

17 Cepust HE3aBUCUMBIX UCHBITAHUH J10
IIEPBOTO ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUN
bepuymn

19 CrydaiiHblif BBIOOp M3 KOHEUHOM
COBOKYITHOCTHU

20 [IpaxTryeckas paboTta ¢ UCHOIB30BAaHUEM

AJIEKTPOHHBIX TaOJIHUIL




21

Cnyvaiinas BenuuuHa. Pactipenenenue
BeposTHoCcTeH. Jlnarpamma
pacnpeeneHus

22

Onepanuu HaJ CIIy4ailHBIMU
BenuunHaMu. [IpumMepsl pacnipeneneHui.
bunapnas ciyvaiiHas BeJM4nuHa

23

I'eomeTprueckoe pacupeneneHue.
bunomuaneHOE pacnpeneeHue

24

MaremaTrnueckoe 0KUIaHue CIIy4YalnHOU
BeJIMYMHBL. COBMECTHOE pacipeiesicHue
JIBYX CJIIyYaillHbIX BEJIMYHH

25

He3aBucumele ciryqaiiHble BEJIMYUHBIL.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMS.
MaremMaTHueckoe 0xugaHue OnHapHOM
CIIy4allHOM BEJIMYNHBI

26

MareMaTHueCKOe 0KUIaHNE
TeOMETPUYECKOro M OMHOMHAIIEHOTO
pacrpeaeieHun

27

Jlucniepcusi U cTaHJapTHOE OTKJIOHEHUE

28

Hucnepcust OMHapHOU ciy4aiiHON
Benn4uHbl. CBOWCTBA AUCIIEpCUN

29

MareMaTtuueckoe 0XKHIaHHe
MIPOU3BEICHUS U AUCTIEPCUSI CYMMBI
HE3aBUCHUMBIX CIIyYalHBIX BEJTUYUH

30

Jucnepcuss OMHOMHUAIBHOTO
pacnpenenenus. [Ipaktuueckas pabota ¢
UCTIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHIY

31

Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHUE




rCOMETPUYECKOTO PACIIPECIICHHUS.
[TpakTrdeckas paboTa ¢ UCTIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL

32 O06o0061IeHne u crucTeMaTu3alus 3HaHu| 1
Kontponbnas padora Ne2: "Hcneitanus
33 Bbeprymmm. CinyJaiiHbie BETHYNHBI H 1
pacrpeneneHus"
34 O0600611eHre U cucTeMaTu3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

Ne i/t

TeMma ypoka

KosaunuecTBo yacoB

Bcero

KonTtpoabHble
padoTbI

DJIEeKTPOHHBIE
uugpoBbIe
o0pa3zoBaTejibHbIE

pecypcbl

HepasenctBo YeoOrimena. Teopema
UYeobnimena. Teopema beprymu. 3akon
OOJIBIINUX YUCET

HepagenctBo YeObimena. Teopema
Yeornimena. Teopema beprymu. 3akon
OO0JIBIINX YUCEN

HepasenctBo YeObimena. Teopema
Yeo6rimena. Teopema bepuynnu. 3akon
OOJBLINX YUCell

Br160opouHbIi METO UCCIIETOBAHUN

[IpakTrdeckas paboTa ¢ HCIOTh30BAHHEM
ANEKTPOHHBIX TAOJIHIL

I'enepanbHas COBOKYIHOCTb U cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OLleHKa CpeHEro U
JUCIIEPCUN T€HEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamMu. OLleHKa CpeHEro U
JTUCIIEPCUN T€HEPAIBHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHME BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIOTE3 C TOMOUIBIO CBOMCTB
W3YYEHHBIX pacrpeeeHui

10

Crartuctuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3Y4YEHHBIX PacIpeiesICHUN

11

[IpakTrdeckas paboTa ¢ UCIOIH30BAHHEM
AJIEKTPOHHBIX TaOJIHUIT

12

[Ipumeps! HENMPEPBIBHBIX CIIYYaHBIX
Bean4YuH. OyHKIMS IUIOTHOCTH
BEPOSTHOCTH

13

PaBnoMepHoe pacnpenenenue. [Ipumepsl
3a/1a4, IPUBOASIINX K MOKa3aTEILHOMY U K
HOPMaJIbHOMY pacrpe/IeICHUsIM

14

cI)yHKI_[I/ISI IJIOTHOCTHU BCPOATHOCTHU
MMOKa3aTCJIbHOT'O paClIpCaACICHUA

15

DYHKIUS TIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O PacCIpe/iesICHHUS.
KonTponbhas pabora: "IneMeHTHI
MaTeMaTUYeCKOH CTaTUCTHKH"

16

IlocnenoBaTenbHOCTD OIMHOYHBIX
He3aBUCUMBIX coObITHH. [IpuMep 3anaun,
IpUBOJALICH K pacupeneneHuro Ilyaccona

17

HpaKTI/I‘leCKaSI pa60Ta C UCITIOJIb30BaHHEM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanus nByx ciry4ailHbIX BEJIMYHH.




Koaddurment koppensumnn

19 CoBmecTHBIC HAOTIOIEHUS IBYX BETUINH

20 Bei0opounslit K03 (HUIIHEHT KOppeSIIU

21 Paznuune Mexay TMHENHOM CBA3BIO U
IIPUYUHHO-CJIEICTBEHHOH CBS3BIO

22 Jluneiinas perpeccust

23 [IpakTuyeckas paboTa ¢ UCIOJIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL
IIpencraBiaeHue JaHHBIX C IIOMOIIBIO

24 Ta0JINIl U AMAarpaMM, onKcaTeIbHast
CTaTHCTHKA

25 OnbITEl ¢ PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HOopMYyIT
Brruncnenue BeposiTHOCTEH COOBITHH C

97 IPUMEHEHHEM TpapUUECKUX METOOB:
KOOpJAWHATHAs NpsiMas, IepEBO, JUarpamma
Diinepa

28 CrnyyaiiHble BEIMUUHBI U PACIIPEACICHUS

29 MareMatnueckoe 0KUAAHUE CIIydaliHON
BEJIMYMHBI

30 MaremaTryecKoe 0KHIaHUE CITy4YalhHOU
BEJIMYMHBI

31 KontpoinbHas padota: "BeposTHOCTh 1
CTaTHCTHKA"

32 Beruuciienue BeposTHOCTEH COOBITHI €

npuMeHeHneM (opMyIl U rpapuyecKux




METOJIOB

Beruuciienue BeposTHOCTEH COOBITHI C

33 npuMeHeHreM (opMyIl U rpapuyecKux 1
METOJI0B
CiyuaifHble BETUUMHBI U PACIPEICICHHUS.
34 MareMaTtnuecKkoe 0KUAAHUE CITy4aliHON 1
BEJIMYMHBI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
NpPoBePsIEMOr0 .
o0pa3oBaTeIbHOM NMPOrpamMMbl CpeIHEero 001ero 0d0pazoBaHus
pe3yJjbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTath ¥ CTPOUTH TAOTHUIIBI U TUATPAMMBI
6.2 OnepupoBarh  TOHATUSAMHU:  CcpeaHee  apuMmeTHyeckoe,  MeIHaHa,
HauOoJIbIIIee, HANMEHbIIIEE 3HAUCHHE, Pa3MaX MACCHBA YHCIOBBIX JAHHBIX
OnepupoBaTh MOHATUSMHU: CIIYYalHBIH YKCIIEPUMEHT (OIBIT) U CIIydaliHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOMA) CIIy4alHOTO
6.3 OMbITA; HAXOJIWUTh BEPOSITHOCTH B OMNBITAaX C PaBHOBO3MOXKHBIMU
CITy9aifHBIMH COOBITHUSIMU, HAXOJAWTh U CPABHUBATH BEPOSTHOCTU COOBITHIA B
M3YYEHHBIX CIyYalHbIX SKCIEPUMEHTaX
Haxomute u dopmynupoBaTh COOBITHS: IepecedyeHne U OO0BbeIUHEHUE
6.4 JNAHHBIX COOBITHI, COOBITHE, NPOTHUBOIMOJIOKHOE JAaHHOMY COOBITHIO;
' MOJI30BATHCS TUarpaMmMaMu Ditiepa U (PopMyIioi ClI0KEeHUs BEPOATHOCTEN
IIpU PEILICHUH 3a/1a4
OnepupoBaTh NOHATUSAMHU: YCIOBHAS BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaxXOJIUTh BEPOATHOCTU C MOMOLIBIO NPaBHJIa YMHOXEHHUS, C IOMOUIBbIO
JlepeBa CIIy4allHOTO OIbITa
6.6 [IpumeHnaTs KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSIMHU: UCIHBITAHUE, HE3aBUCUMBIE MCIBITAHUSA, CEpUs
6.7 UCIIBITAaHUM, yCIieX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBUCHUMBIX HCTBITAHUNA 10 TIEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTH
COOBITHIA B CEpHH UCTIBITAaHUN bepHym
6.8 OnepupoBarb  NOHATUSIMU:  CllydailHasi ~ BEJIMYMHA,  paclpejesieHue
' BEPOSITHOCTEM, TarpaMmma pacrnpeaeaeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
NMPoBePsIeMOro .
o0pa3oBaTeIbHOM NMPOrpaMMbl CpelHero 001ero 00pa3zoBaHus
pe3yJjbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAYEHUM  CIy4ailHOM BEJIMYMHBITIO
' pacrnpeesieHIIO WIH C TIOMOIIBIO JUarpaMm
OnepupoBaTh MOHATHEM MATEMAaTHYECKOTO  OXHUIAHUS, TMPUBOJUTH
5.2 MpUMEPBI TOr0, KaK MPUMEHSIETCS MaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
' BEJIMYMHBL, HAXOJWTh MaTEeMaTUYECKOE OKHUJAHHUE 10 JaHHOMY
pacrpeeneHuIo
5.3 NwmeTts npencraBieHne o 3aKkoHe OOJIBIINX YUCET
5.4 Nmets npeacraBieHre 0 HOPMaJbHOM PACIPEACICHUN




IMPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBieHre TaHHBIX C IOMOIIBIO Ta0uIl U quarpamMm. CpegHee apudmMeTnieckoe,
6.1 MeJMaHa, HauOoJIblliee ¥ HauMEHbIIee 3HAUCHHs, pa3Max, AUCIEPCHUs U CTaHJApPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DIeMEeHTapHbIE COOBITHS
6.2 (ucxomsr). BeposTHOCTh ciydaifHOTO COOBITHS. BiM30CTH YacCTOTHIM BEPOSTHOCTH
' coObrtrii. CiydaifHbIE OMBITBI C PABHOBO3MOXHBIMH JJIEMECHTAPHBIMUA COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepaunu HaaA COOBITHSMH: TIEpeceueHue, OObEAUHEHHE, MPOTHUBOIOIOKHbBIE
' coobITus. [Iuarpammel Ditniepa. opmyna clI0KeHUs BEPOSTHOCTEH
6.4 VYcioBHass ~ BEpOSATHOCTb. YMHOXKEHHE  BEPOSITHOCTEW. JlepeBo  ciaydailHOro
' skcriepuMenTa. Gopmyrna moHoi BeposiTHOCTU. HezaBucumbie COOBITHS
6.5 KombOunaroprnoe mnpaBuno ymHoxeHus. IlepecranoBku wu dakropuan. Ywucio
' coueranuil. Tpeyronsauk Ilackans. ®opmyna 6uHoma HeroTona
bunapHblil ciydaliHblii ONBIT (MCHBITAaHWE), ycnex U Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCHUMBIX HUCHBITaHUM 10 1nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymnu
6.7 Cnyuaiinas BenuunHa. Pacmpenenenue BeposiTHOCTeW. Jlmarpamma pacnpenesieHus.
' [Tpumepsl pactipenesiennii, B TOM YHCIIe TEOMETPUUECKOSH OMHOMHUATBHOE
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
5} Teopust BEpOATHOCTEN U CTATUCTHKA
UucrnoBble XapaKTEPUCTUKHU CIIYyYailHbIX BEJIMYMH: MaTeMaTUYECKOE OXKHUIaHUE,
JIACIIEpCUsl U CTaHAApTHOE OTKJIOHEHHE. [Ipumepsl npuMEeHEeHUsT MaTeMaTH4eCKOro
51 OXHMJIaHWsI, B TOM YHCII€ B 3ajadax M3 TOBCEIHEBHOW XU3HU. Maremaruueckoe
' OKHMJIaHWE OWHAPHOM CiIydallHOM BeNUYMHBIL. MaTeMaTHyecKoe OKHUJIAaHUE CYMMBI
CIy4yalHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUJAHUE U AUCTIEPCHUSI TEOMETPUUYECKOTO U
OMHOMUABHOTO pacIpeeIeHHA
59 3akoH OOJBIIMX YHCET M €r0 POJib B Hayke, MpUpoje U olmiecTBe. BriOOpouHBIit
' METOJI MCCIIEN0BAHMIA
[Ipumepsl  HENpPEpBIBHBIX  Cly4alHbIX  BenuuuH. lloHATHE O  TUIOTHOCTH
5.3 pacrpezenieHus. 3aiauu, NPUBOJAIIME K HOpMAIbHOMY pactnpenenenuto. [lonsatue o

HOpPMAaJIbHOM pacrpeaeeHuN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OBPA30OBATEJBHON
HPOI'PAMMBbI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NPoBePsSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEJIMETHBIM Pe3yJibTATaM OCBOCHUS
OCHOBHOI 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHET0 00IIIET0
o0pa3zoBaHus

Bnagenne MeromaMu JIOKa3aTENbCTB, QJITOPUTMAMHU PEIICHHS 3a/1ay;
yMeHHe (QOpMYyIUPOBaTH U ONEPUPOBATH TOHATHUSIMH: OIpeIeIeHHE,
akcuoma, TeopeMa, CIeJCTBHE, CBOWCTBO, MPHU3HAK, JOKAa3aTENbCTBO,
pPaBHOCWIbHBIC (OPMYJIMPOBKH; NPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIOJOXKHOE YTBEPKACHHE, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ MAaTeMaTHUECKOW WHIYKIINH;
MIPOBOJIUTH JIOKA3aTEIBHBIC PACCYXKICHHS TPU PEIICHUU 3a]1a4, OI[CHUBATh
JIOTMYECKYI0  TMPAaBWIBHOCTh  PACCYKICHHH; YMEHHE OIEPHUPOBATh
MOHSITHSIMH: MHOXKECTBO, TIOJMHOXKECTBO, OIEpAIlUN HaJ MHOXKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapat IS
OIMCAHUsS PEATLHBIX TMPOICCCOB U SIBJICHUN W MPU PEIICHUH 33]1a4, B TOM
9HCIIe U3 JPYTUX YYCOHBIX MPEIMETOB; YMCHHE OIIEPUPOBATH IMOHATUSIMHU:
rpad, cBs3HBINA rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a]aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl mpu

pelieHuu 3a1a4

YMeHue omnepupoBaTh MOHATHSMHU: HATYpaJbHOE YHKCIIO, LEJI0€ YHUCIIO,
CTEIEHb C ILIeJIbIM MOKa3aTelieM, KOPeHb HaTypalbHOW CTETEHU, CTENEHb C
palMOHAIIBHBIM TIOKa3aTesieM, CTENEHb C JEeUCTBUTEIbHBIM MOKa3aTEeJIEM,
morapudm dmClia, CHHYC, KOCHHYC M TaHTE€HC NPOW3BOJILHOTO YHCIIA,
OCTaTOK IO MOAYJI0, PalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKE€CTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIbHBIX
YHUCEN; YMEHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIINN 001NN
NeMUTeNIb W HaWMEHbIIee o0Ilee KpaTHoe, ainropuT™ EBkiuga npu
pelIeHuy 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMHU
CUHCIICHUS; YMEHHUE BBITIOIHITH BRIYUCIICHUE 3HAYCHUH U peoOpa3oBaHus
BBIPQOKEHUIH CO CTeMeHsMU U Jorapudmamu, mnpeoOpa3oBaHHs IPOOHO-
palMOHANBHBIX  BBIPAXKEHWM;  yMEHHE  ONEpUpPOBATh  IMOHSATUSMH:
MOCIIEJIOBATENILHOCTh, apu(METHUECKass TMPOTPECCHs, TeOMETpUYECKas
nporpeccusi, OECKOHEYHO yObIBalolasi TeoMeTpuYecKass MpOrpeccus;
YMEHHME 3aJaBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCJIE C MOMOIIBIO

PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE




YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4Mcia, ¢opMa  3aliCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass M airedOpaumyveckas); yMeETb
MPOU3BOJIUTh apU(PMETHYECKUE JCUCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IIPUBOJUTH IPUMEPBI UCIIOJIB30BAHMUS KOMIUIEKCHBIX YHCEN; OIEPUPOBATH
HNOHATHAMM:  MaTpuma 2x2  wu  3X3, onpenenurenb  MaTpULb,

FCOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYMeHue onepupoBaTh MNOHATHSIMU: palUOHAIbHbIE, HpPpALUOHAIbHbBIE,
MoKa3aTesbHble, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHUE ONEPUPOBATH
MOHSTUSIMHU: TOXJIECTBO, TOXKIAECTBEHHOE IpeoO0pa3oBaHMEe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMAa YypPaBHEHUII U HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbl C IOMOUIbIO Pa3JIMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C IapaMEeTpOM; IPUMEHAThH
YpaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI ISl PEIICHHUS MaTeMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKH U peasIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKIMH,
NEPUOMYHOCTh (PYHKIMM, OTPaHUYEHHOCTb (PYHKIMHM, MOHOTOHHOCTh
GbyHKLIUY, SKCTpeMyM (YHKIUM, HauOosblllee M HaMMEHBbIIEE 3HAYCHMS
(GyHKIMU Ha NMPOMEXYTKE, HenpepbiBHas (YHKIMSA, aCUMITOTHI Tpaduka
GyHKLUY, TepBas U BTOpas NPOU3BOAHAA (DYHKIMM, F€OMETPUYECKUN U
¢bu3nyeckuil CMBICI MPOM3BOAHOM, NEpBOOOpa3Has, ONpeeIEHHbII
UHTETpal; yMEHUE HAXOJUThb ACUMNOTOTHl rpapuka (QyHKLIHUH; YMEHUE
BBIUMCIATh  INPOU3BOJHBIE CYMMBI, TPOM3BEIEHHUS, YacTHOIO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHME KacaTeJIbHOM K TIpaduky
(GyHKIMU; YMEHHE HaXOIUTh IPOU3BOJIHBIC HJIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO JUIA HCCIeOBaHUS (YHKIUH,
HaXOJWUTh HaAWOONBIINE W HAUMEHbIINE 3HAYCHUS (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHATH MPOU3BOAHYIO [UISI HAXOXACHMS HAWIydLIETro
pelieHusl B MPUKIAAHBIX, B TOM YMCJE COLMAIbHO-3KOHOMHYECKUX U
¢bu3nyeckux 3agavax; HaXOAMUTh IUIOMAAN U 00BEMBI (DUTYp C MOMOIIBIO
MHTErpaja; MNPUBOAUTH IPUMEPbl MaTEMAaTHYECKOTO MOJAEIUPOBAHUA C

MOMOMUIbI0 AU PEepeHIInaTbHbIX YPaBHEHUH

YMmeHnue onepupoBath NOHATUAMHU: Tpaduk GyHKIUM, oOpaTHast QyHKUUS,

KOMIIO3UIMS (QYHKUMH, JIMHEHHas (QYHKUUS, KBaapaTUuHas (QyHKIuS,




panmoHanbHast (QYHKUUS, CTerneHHas (YHKIUS, TPUTOHOMETPUYECKHE
GyHKIIMKM, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, MOKazaTeiabHas U
norapupmuyueckass (YHKIUH; YMEHHE CTPOUTh TpaduKd HU3YyYSHHBIX
GbyHKUMH,  BBINONHATH  HpeoOpa3oBaHus  rpagukoB  (GyHKUIUH,
UCTOJIb30BaTh IpadUKH Il U3Y4EHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a7ay U3 APYruX Y4eOHBIX NMPEAMETOB W 3a/1ady U3 peallbHOU
KU3HM; BBIpaXaTb (QOPMYJIaMU 3aBHCHUMOCTH MEXIY BEJIUYMHAMU;
UCIOJIb30BaTh CBOMCTBA W Tpapuku (yHKIMH Ui peleHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C M[apaMerpaMu; H300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUHN, HEPABEHCTB M UX CHUCTEM

VYMeHue pemath TEKCTOBBIE 3aJa4d Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOrH, 3aJja4d U3 00JIAaCTH YNpaBJiI€HUs JIUYHBIMU U CEMENHBIMU
(¢buHaHCAMM); COCTABIATH BBIPAKECHHS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCJEN0BAaTh IIOJYyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ0OHOCTh pPE3YJIbTATOB; YMEHHE MOICIUPOBAThH
peanpHble CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEI0BATh
IIOCTPOCHHbIE  MOJIEIM C  HCHOJb30BAaHHUEM  ammapata  anreOpsl,

MHTEPIPETHPOBATH MOTYYECHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apupMeTHUecKoe, MeAnaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, JUCIEepPCHus, CTaHIapTHOE
OTKJIOHCHHE YHCJIOBOIO Ha0Opa; YMEHHE HW3BJICKATh, HHTEPIPETUPOBATH
nH(popMaIrIo, MPeICTaBICHHYIO B TabJIMIaX, Ha IUarpaMmMmax, rpadukax,
OTpaXKaIoIyI0 CBOMCTBA pealibHbIX MPOILIECCOB U SIBJICHUH; MPEICTaBIsATh
uHpOpMaIIMI0O C TOMOIIBI TaONHWII ¥ JAWarpaMM; HCCJIEIO0BaTh
CTAaTHCTUYCCKUE JlaHHBIC, B TOM YHCJIC€ C TPUMEHEHHEM TIpaduuecKkux
METOJIOB ¥ AJICKTPOHHBIX CPEACTB; rpauecKu UCCIIeI0BaTh COBMECTHEIC

HAOJIOZCHNUS C IIOMOUIBIO TUArPaMM PACCEUBAHUS U JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBIA OIBIT W CIIydaliHOe
COOBITHE, BEPOATHOCTb CIYyYalHOrO COOBITHUS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C MCIIOJIB30BaHUEM TIpapUUECKUX METOIO0B; INPUMEHATh
(GopMyNbl CIOXKEHUS U YMHOXXEHHUS BEpOSTHOCTEH, (opMyny mosHOM
BepOATHOCTH, GopMyny bepHymin, komOuHAaTOpHBIE (HAaKTHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU peajbHBIX COOBITHI; yMEHHE OINEpPUpPOBaATh
MOHATUSAMM: CIydalHas BEJIMYMHA, pPAaCIpENesIeHHe BEpOSITHOCTEM,

MAaTEMaTHYCCKOC OXUJAAHUC, IOUCIHCPCHA W CTAHAAPTHOC OTKIOHCHUC




CIly4yalHOM  BENWYMHBI, (QYHKIMH pAclpelNeleHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEJIbHOTO U HOPMAIBHOTO PACIpECICHUN; YMEHNE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPENCICHUN Ul pelIeHus 3a1ad4;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BEIOOPOUHBIX
UCCIICAOBAHUN; YyMEHUE IPUBOAUTH IPUMEPBl MPOSBICHUS 3aKOHA
OONBLIMX 4YHCET B MPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCJIO COYETAHUU,
YHCIO  TepecTaHoBOK;, OuHOM  HplOTOHa; yMeHHE  NPUMEHSTHh
KOMOHMHATOpHBIE (DAKThl U PACCYXACHUS AJIs PEIICHHs 3a/7ay; OLECHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABISATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MOJTYYECHHBII pe3ynbTar

YMenue ONCprUpoOBaTH IIOHATUAMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YIoJI, TPEXTPAHHBIN YTOJl, CKPEUIMBAOIIUECS MPSAMBIE, TAPaUICIIbHOCTh U
NCPHNCHAUKYIAPHOCTE TNPAMBIX U HHOCKOCTefI, yroji MeExAay IpsAMbIMU,
yYroJ MeXAYy IPAMOM M INIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY IPSIMBbIMU,
pacCTosiHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIOJIB30BaTh IPU PEIICHUHU
3aa4 M3ydeHHblE (AKTBl M TEOPEMbl IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYEeCKHUe
MOJEIN C IOMOUIBK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBS3aHHBIC C HUMU IIPAKTHYCCKUC 3a/la1un
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YMeHue onepupoBarh MOHATHSAMU: IUIOWAAb (GUIYpbl, 00BEM (Urypsl,
MHOTOTPaHHUK, MPaBUIbHBI MHOTOTPaHHHUK, CEYEHHUE MHOI'OI'PaHHUKA,
KyO, mNapajjiesienuie]], Mpu3Ma, nupamuga, Qurypa M THOBEPXHOCTh
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH NHPAMHUIbI, TMPHU3MBI, KOHYyCa, IWIMHApPA, O0BEM Kyoda,
IPSIMOYTOJIBHOTO NapaJljIesIeNuIea, MNUPaMHUAbl, MPU3MBI, IMINHIPA,
KOHyca, I1apa, pa3BEpTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHJpA,
NapajulelIbHble OCHM WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTD,
Kacaromfasca cgepbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYeHHE
MHOTI'OI'paHHHMKa, M300pa’kaTh MHOTOTPAaHHHUKH, (UIYpbl U TOBEPXHOCTH
BpAILEHMs, UX CEUEHHs], B TOM YHUCJIE C ITOMOIIBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE INPHUMEHATh CBOMCTBA NeOMETPUYECKHX (DUIYp, CAMOCTOSITENBHO
(GbopMynupoBaTh ONpeAeNICHUs N3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI O
CBOMCTBaX M IPHU3HAKAX TE€OMETPUUECKUX (Uryp, OOOCHOBBIBATH WIH

OlpoBepraTb HX; YMEHHE MPOBOAUTH KilacCUPUKALUIO GUryp 1o




pa3siiniUHbIM IMpPU3HAKAM, BBIIIOJIHATH HCO6XOI[I/IMI>I€ JOITIOJIHUTCIIbHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh HOHSATHSAMH: JIBIDKEHHME B  IPOCTPAHCTBE,
napajuieNbHbIi TepeHOC, CUMMETPHsl Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBI;, yMeEHHe
pacro3HaBaTh paBHblE W MOA0OHBIE (UIYpHl, B TOM 4YHCJIE B HIPUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJI30BaTh T€OMETPHUECKUE OTHOILICHUS TIPU
pCIICHNH 3aJa4; HAXOJWUTh T'€OMETPUYCCKHE BEJIMYUHBI (IUIMHA, YOI,
IJI01a b, 00BbEM) MPU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peallbHOW KW3HHM, YMEHHE BBIUYUCISTH T'€OMETPUYECCKHE BEITMUMHBI
(mmvHa, yroiy, IIOMANAb, OOBEM, IUIOMIAIAL TOBEPXHOCTH), HCIIOIB3YS
M3ydeHHbIE (OPMYIIBI U METOIbI, B TOM YHWCIIE: IUIOMAAb MOBEPXHOCTH
MUpaMU/Ibl, MPU3MbI, KOHYyca, LUWIMHIpA, IJIOW@ab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapajUieNienuIiesia, MHPaMHUAbI, TPU3MBL, HIMHIPA,

KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIICHUE 00BEMOB MOTIO0OHBIX QUTYP
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VYmenue ONCpHUpOBaATh MOHATHUAMU: NPAMOYIOJIbHAA CHUCTCMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJLIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKAY
BCKTOpaMH; YMCHUEC HCIIOJIb30BaThb BeKTopHBIﬁ n KOOpI[I/IHaTHHﬁ METO

AJI PCHICHHA I'COMCTPHUUCCKUX 3a/lad U 3aa4 APYIrux y‘le6HBIX npeamMEeTOB
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YMeHue BbIOMpATh MOIXOASIINA METOJT IJIsl PEIICHUS 3a]a4H; TOHUMAaHHe
3HAYMMOCTH MATEMAaTHKA B HW3YyYEHUW TMPUPOIHBIX H OOIICCTBEHHBIX
MPOILIECCOB U SIBJICHWM; YMEHHE pACcHO3HAaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH MIPUMEPHI MATEMATUYECKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMAaTUYECKOW HAyKH




IHHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA EI'J

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COlePKAHMS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypasnbhble u nenbie uncna. [Ipu3Haku qeTMMOCTH HENbIX Yuces
12 Pammonaneuple  uncna. OOBIKHOBEHHBIE M JICCSATUYHBIE JIpOOH, TPOLIECHTHI,
' OeCcKOHEeUHbIE IEPUOJUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JleicTBus ¢ apupmMeTHyecKUMU
' KOPHSIMHU HAaTypaJbHON CTEIICHH
14 Crenens ¢ 1enbIM nokasareneM. CTeneHb ¢ paloHalbHbIM MoKa3aTesneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypaJbHbIE JOrapu(MbI
JeiictButensHbie  uucia. ApudmeTnueckue oOmnepanudd C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOmmKkEHHbIe BEIYUCICHUS, TIPAaBUJIa OKPYTIICHHS, IPUKHUIKA W OLIEHKA
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeoOpa3zoBaHue BhIpaKEHUI
1.9 KommekcHbie unca
2 VpaBHEHUs ¥ HEPABEHCTBA
2.1 [lenbie 1 APOOHO-PAIMOHABHBIE YPABHEHHS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuroHoMmeTpruieckue ypaBHEHUS
2.4 [Toka3arenbHble U JIorapumMuyeckre ypaBHEeHUs
2.5 Llensie u poOHO-panMOHATBLHBIC HEPABEHCTBA
2.6 HppanmonansHble HEPAaBEHCTBA
2.7 [TokazarenbHbIE U JToTapuPMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITaApaMeTpaMu
2.11 Marpuiia cuCTeMbl JUHEUHBIX ypaBHEHHUU. OnipeeuTenb MaTPUIIbI
3 Oynkwm u rpadukn
31 Oynkius, crnocodbl 3agaHus ¢GyHKIuH. I'padux ¢ynkuumu. BzaumHO oOpaTHbIE

¢ynkuuu. YétHbie 1 HeuéTHbIe pyHKuuu. [leproanueckue GpyHKIHH




OO6nacTh ompeseNieHdss W MHOXKECTBO 3HaueHMM Qynkuumu. Hynmu ¢yHkmum.

[IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.

32 Makcumymbl U MUHUMYMBbI (QyHKuuu. HambGonbliee M HauMeHblIee 3HaYeHUE
(GYHKLMHU HAa IPOMEXYTKE
33 CrenenHas (yHKUUS C HaTypajJbHbIM M LEeNbIM IoKa3atesneM. EE€ cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-OU CTEHCHH
3.4 Tpuronomerpuueckre QyHKIHMH, UX CBONCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspbiBa. AcuMnTorsl rpadukoB (ynkumid. CpoiictBa  (QyHKUUH,
' HETIPEPBIBHBIX Ha OTPE3Ke
3.7 INocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHuUs [IOCIIE0BATEILHOCTEH
3.8 ApudmeTrueckas u reoMeTpuueckas nporpeccuu. Gopmyna ClI0KHBIX MPOLIEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [MpousBognas GpyHkiuu. [Ipon3BogHBIE dIIeMEHTAPHBIX (QYHKIUI
[IlpumeHeHne MNPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. Uuterpan
5 MHo>kecTBa 1 JIOTHKa
5.1 MHo>xecTBO, onepaiuu HajJ MHOkecTBamMu. Juarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTAaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BpaIICHUS
7.5 Koopaunats! 1 BEKTOpPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Maremaruka. BepostHocTh u cTtatucTuka : 10 kiacc : 6a30BbIil U
yrayOnéHHblil ypoBHHU : yueOHOoe mocooue / E.A. bynumosuy, B.A. bynbrues.
— Mocksa : IIpocsenienne, 2024.

2. Marematuka. BeposiTHOCTb U cTaTuCTHKA : 11 Kjacc : 0a30BbIi U
yrayos€HHBIN YpoBHU : yueOoHoe nocobue / E.A. bynumosuu, B.A. Byinbrdes.

— Mockaa : IIpocsemienue, 2024.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1. Marematuka. BepositHoCTb u ctatucTuka : 10—11-e knaccel : 6a30BbIi U
yrayOiaEHHBIN YPOBHH : METOJUYECKOE MocoOue Jiisl yuuTens. — MockBa :

IIpoceenienue, 2024.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://resh.edu.ru

2. https://foxford.ru

3. https://skysmart.ru



