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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpPOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrOo ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 001ero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH sl GOpMUPOBAHUS Yy O0YHAIOIMIMXCS CTATUCTUUYECKON KYJIbTYphl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUUYE€CKOTO MHCTPYMEHTA JJIs
W3YUYEHUs CIIy4yalHBIX COOBITUM, BEIWMYMH W mpoleccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXxcsi O METoJax HCCleOBaHus
U3MEHYMBOIO MHpA, pPa3BUBACTCS [MOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTE€MATUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHMM,
MOJIYYEHHBIX TIPU M3YYEHUHU Kypca Ha ypPOBHE OCHOBHOI'O OOLIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMHM Ha BaXXHBIX IMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MATEMAaTUYECKUX MOAECIISIX, UCIIOJIb3yEeMbIX
JUIS  ONMMCAHHMS  AHTPOMOMETPUUYECKMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IUTEIbHOCTU O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBIseTcs 0a30il i OCBOCHHSI BEpPOSITHOCTHO-
CTaTUCTHYECKUX METO0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CHEUUAIBHOCTEW, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUYMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX NaHHBIX. lleHTpalibHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyXxaeHrne 3akoHa OOJbIIMX YuCed — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIBI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (POopMaTH3aInIo.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» HA YriayOJEHHOM YpPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbubie JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIH KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4EeOHBIX
KYpCOB.

Conepxxanne mmaMA «CioydallHbIE COOBITUS W BEPOSATHOCTH» CIYXKUT
OCHOBOM st (hOpMUpOBaHUsI TPEACTABICHUI O paclpeiesieHUd BEPOATHOCTEH
MEX1Yy 3HAUYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOM COJEPKATEIBbHOU
JIMHUU 3aHUMAET U3YYEHUE TEOMETPUUYECKOTr0 1 OMHOMUAIBLHOTO pacipeeieHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeqieieHUs MM, aKIEHTUPYIOT BHHUMaHUE OOY4YalOIIMXCS Ha OINUCAHUU WU
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINUCAHUE OTOM CBA3U C IOMOIIBIO
Kod(PuIMeHTa KOPpEeNsSlMM M €ro BBIOOPOYHOrO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsl, © BO MHOI'OM OINUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepXkaHus, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJIUUECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyayIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa yueOHbIE
CIIENUAJIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMH, IICUXOJIOTHEH W
yIpPaBIICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh u cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ublii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIy4ailHbIe COOBITHS. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydalHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSIMU: TIEpeCeUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{narpammel Ditnepa. @opMmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHHUE BEPOSITHOCTEH. [lepeBO cCiy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina barieca. HezaBucumbie
COOBITHUS.

bunapHbIil ciydaiiHblii ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u (Qakropuan. Ywucno coveranmif. Tpeyronpnuk Ilackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHud bepuymnu. CiydaiiHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BeposiTHOcTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMHU BelWMYMHaMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumele
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTUYECKOE OXHUAAHUE CIyYahHOM  BEJIWYHMHBI
(pacnpenenenus). I[lpumepbl HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(cTtpaxoBanue, JoTepes). MaTemMaThueckoe OKHUJaHhe OWHApPHOW CIydailHOM
BEJIMYMHBI. MaremaTndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE F€OMETPUYECKOTO u OMHOMUATILHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jucriepcusi OMHApHOW ClIyyallHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  [lucmepcuss W cTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo Yeoniméra. Teopema UebOnimmnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced.  BbplOOpouHBI  MeTOA ~— HccienoBaHW.  BeiOOpouHbIe
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBuble ciy4aiiHble BenuyuHbl. IIpumepsl. DyHKIMA IIOTHOCTH
BEpOSITHOCTU pacipesiesieHus. PaBHOMEpHOE paclpesieieHue U €ro CBOMCTBA.
3aaum, IpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3ajauu, IPUBOSAIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
NOKAa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBLHOTO PACTIPEIEICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuUBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuyvaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiuuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunment koppensauuu. Paznuune Mexay JTUHEHHOM CBS3bI0 UM MPUYHMHHO-
CJIEJICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METoI HAMMEHBIIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkaaHCKoro oOiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ja B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHasi GU3NUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HWHTEpeC K
paznmuuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/ibl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHUN IS pelieHus 3agad B 0O0JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKHW W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYHD M HCCIIEIOBATEIbCKYIO AEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHIA, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIHPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHHS H BHIBO/IBI,

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, HCCIIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEHICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH I'PpaUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3aa4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHAYyaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
Ka4yeCTBO CBOETO BKJIa/Ja B OOMIMUN MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBSI3HBIN Trpad,
nyTe B rpade, Lemnb, LUK, IEPEBO, CTENEHb BEPIIHMHBI, JIEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE CydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTbITA, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMH,

HaXoJuTh U (HOPMYITHUPOBATH COOBITHS: TepecedeHre, OObeAMHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJAUHATHYIO MPSIMYIO JUIsl PELIeHHs 3a7ay, MOJb30BaThCs (HOpPMYyIoit
CJI0KE€HHUS BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIy4ailHbIX COOBITU;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHA C TOMOLIBIO NIpaBWUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTO OMbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOPMYILY
baiieca mpu pemieHun 3aay, onpeaessiTh HE3aBUCUMOCTh COOBITHIH 10 (popmynie u
10 OpraHU3aluu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYeHHblE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CIy4alWHBIM  OMBIT
(ucriplTaHue), ycrex M HeyJada, He3aBUCHMbIEC HCIBITAHMS, CepUs HCIBITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepUM UCTbITaHUI bepHyJuIM, B ONBITE, CBSI3aHHOM CO CIy4aillHbIM BBIOOpPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CiIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyaiilHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pACHPENEICHUE [BYX CIy4ailHBIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacIpeelieHus JBYX CIy4alHBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENCNICHUS KaXIOW BEJIWYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIy4YyalHBIX  BEJIUYUH;CBOOOJHO  ONEpPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKMIaHUS CITydyalHON BEJIMYUHBI (pacripeiesieHns ), MPUMEHATh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TPU PELIEHUU 3a4ad, BBIUYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBHOTO U TEOMETPUUYECKOTO pacIpeiesiCHUN;
CBOOOJTHO OIEPUPOBATH TMOHATUAMH: JUCIEPCUS, CTAaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHMU CIYyYAaWHOM BEJIWYUHBI
(pacnpeneneHus) NpyU pPELICHUM 3a]ay, BBIYHMCISATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHATIBHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKHU IO JAHHOM BBHIOOPKE M OLICHUBATh
XApAaKTEPUCTUKH TE€HEpPAJIbHOM COBOKYINHOCTH JaHHBIX 110 BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUN M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3bI, MOJb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOJAUTH  HPUMEPHl  3a4a4, [PUBOAAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASLIIMX K HOPMAIBHOMY  PacIpeaciICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO pacCIpeNesICHUs;0NpenesTh
KO3(pPULIUEHT JIMHEIHON KOPPpEeALu, BEIOOPOUHBIA KO3 (PUIIUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DnemMeHTHl TeopuH rpados 3
) CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KEeHNE U YMHOKEHUE 5
BEPOSATHOCTEMN. Y CIIOBHAsI BEPOATHOCT.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocneioBaTeNbHbIX UCIIBITAHUN.
5 Ucnbrtanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Cny4aliHble BEJIMYMHBI U paclpeaesICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KosnuyectBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoiasbnbie | IIpakTuyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

3akoH OOJIBIINX YHUCET

DneMeHTbl MaTeMaTUYeCKON CTaTUCTUKU

HenpepbiBHBIE CilydallHbIE€ BEJTMYHHBI

(pacmpenenenus), Noka3zaTeJbHOE U 4

HOPMaJIbHOE pacrpeeseHus

Pacnpenenenne Ilyaccona

CBs13b MEXy CITY4allHBIMH BEJIMYNHAMHU 6

O060061IeHre U cucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsa3HbII rpad, npeacTaBiIcHUe
3a/1auy ¢ IOMOIIBIO Tpada

Crenensb (BaJIeHTHOCTD) BepiIuHBbL. [1yTh
B rpade. llenu u uKIBI

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO JKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITydailHbIe COOBITHS. DJIEMEHTapHBIC
COOBITHS (MCXOTBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITUSIMU

BeposTHOCTB CITy4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenue, 00beIMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIOIOKHBIE
coObITHst. @opMysa CIOKEeHUS
BEPOSITHOCTEN




VYcioBHas BEPOSITHOCTb. Y MHOKEHUE

8 BeposiTHocTel. Dopmyna ycnoBHOU
BEPOSITHOCTH
VYcioBHAs BEPOSITHOCTh. Y MHOYKEHHE

9 BeposiTHocTel. Dopmyna ycmoBHOU
BEPOSITHOCTH

10 ®dopmyia MoJHOM BEPOATHOCTH

1 ®opmyina baneca. HezaBucumele
COOBITHSA

12 KomMOuHaTopHO€E IPpaBHIIO YMHOKEHUS.
[lepecranoBku U (hakTopra

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
Kontponbras padota Nel: "I'padswr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHUKa"
bunapHbIii ciydailHbII OTIBIT
(ucmpITaHMe), yCIex U Heyaava.

16 HeszaBucumpbie ucnpitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

7 Cepust HE3aBUCHUMBIX UCTIBITAHUH J10
MepPBOro ycrexa

13 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinblii BBIOOp U3 KOHEUHOH

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyuvaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BenuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas ciydaiiHas BeIu4uHa

23

I'eomeTpuueckoe pacnpenencHue.
bunoMuanbHOE pacnpeneneHne

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BenmnurHbl. COBMECTHOE pacIpe/Ie/ICHHE
JIBYX CIIy4alHbIX BEJTMYHH

25

He3aBucumpblie ciydailHble BETUYHHBI.
CBOJICTBa MAaTEMATUYECKOTO OKUIAHUS.
Maremarnueckoe OxxugaHue OMHAPHOM
CIIy4ailHOUM BEJIMYHHBI

26

Matematuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHui

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU ciiydaiiHOMN
BesiMurHBI. CBOWMCTBA JUCTIEPCUH

29

MaremaTudecKkoe OKUJIaHue
NMPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CJ'Iy‘IaI\/’IHBIX BCINYNH

30

Jucnepcust OMHOMHAIBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




HCIIOJIb30BAHHUEM J3JICKTPOHHBIX TaGJII/II_[

Jlucniepcus ¥ CTaHJAPTHOE OTKIOHEHUE
TrE€OMETPUYECKOr0 PacIpeeICHuUsl. .

31 [IpakTuyeckas pabora c !
WCIIOJIb30BAHMEM 3JICKTPOHHBIX TaOIUI]

32 O060061eHre u cucTeMaTu3alus 3HaHun 1
Kontponbnas padora Ne2: "UcnbiTanus

33 bepnymnu. CnyyaiiHble BETUYUHBI U 1
pacrnpeneneHus”

34 O060061eHre 1 cucTeMaTu3alus 3HaHun 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencro YeOnimeBa. Teopema
UYeobrimena. Teopema bepnynnu. 3akon
OOJIBIITUX YUCETT

Hepasencto YeOnimena. Teopema
Yeorpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOrimeBa. Teopema
Yeopimena. Teopema bepnymnu. 3akoH
OOJIBIINX YKCEN

Br100pouHBIi METOT MCCIIETIOBAHMIA

[IpakTudeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOIHUI]

I'enepanbHasi COBOKYITHOCTh M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEro U
JIMCTIEPCUU TeHEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U ClTydaiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLieHKa CpEeAHEro U
JMCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OueHuBaHue BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB
M3YYEHHBIX pacHpeeIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX paclpeIeIeHun

11

[IpakTuueckas paboTa ¢ UCHOJIb30BAaHUEM
AIIEKTPOHHBIX TAOJIHUII

12

[IpuMeps! HEPEPBIBHBIX CIIY4aHBIX
BeJIMYMH. OYHKIUS IIIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAALINX K MOKA3aTeIbHOMY U
K HOPMaJIbHOMY pacipe/ielIeHUsIM

14

OYHKIMS TTIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOr0 pacupeeseHus

15

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
HOPpMaJIbHOI'O paclpCaACICHUA

16

ITocnenoBaTenbHOCTL OJUHOYHBIX
HE3aBUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoaALIel K pactpenenenuto [lyaccona

17

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuarus 1ByX ciy4aifHbIX BEJIMYHH.
Kosdduuunent koppensuuu

19

CoBMecTHBIC Ha6J'IIOI[eHI/I5I ABYX BCJIMYUH




20 Br160opounslii k03 HUIMEHT KOppensSIu

71 Paznuune Mex 1y TMHEHHOM CBS3BIO U
IIPUYMHHO-CIIEICTBEHHOM CBSA3BIO

22 Jluneitnas perpeccus

3 [IpakTrudeckas paboTa ¢ HCIOJIL30BaHHEM
AIEKTPOHHBIX TAOJIHIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIHI] U AUArpamMM, OmHcaTelIbHas
CTaTHCTHKA

)5 OMBITEI ¢ PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMHU

2% Brruncnenue BeposiTHOCTEN COOBITHI C
MpUMEHEeHHEM (PopMyIT
Brruncienue BeposTHOCTEH COOBITHIA C

7 MIPpUMEHEHHEM IrpapUUecKuX METO0B:
KOOpAMHATHAs NpsmMasi, 1epeBo,
Jmarpamma Jiiepa

28 Cny4alinble BEJIMYMHBI U paclpeaesICHUs

29 MaremaTruyecKoe OKUAaHuEe CIy4alHOM
BEJINYMHBI

30 MareMarnueckoe 0XKUAAHNE CITy4YallHOU
BEJINYMHBI

31 KontponbHas padota: "BeposTHocTb 1
CTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITUH C

32 npuMeHeHneM (Hopmyl u rpadudecKux
METOJIOB

33 Brruncnenue BeposTHOCTEH COOBITHH C




puUMeHeHHeM (GOpMYIT U TpapuIecKuX
METO/IOB

CrnyyaiiHble BETUYUHBI U PAaCIPECIICHUS.

34 Marematuueckoe OXuIAaHUE CIIydallHON 1
BEJTMYMHBI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUSIMU:  CpeAHee  apuMeThyeckoe,  MeauaHa,
' HauOoJbllIee, HAUMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIY4alHBIN SKCIEPUMEHT (OIBIT) U CIydyaliHOE
coObITHE, >JeMEHTapHOe CcOOBbITHE (PIEMEHTApHBIM HCXOJ) CIIydalHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXHBIMU
CIIydallHbIMHU COOBITHSMU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxomute u ¢opmynupoBaTh CcOOBITHS: IepecedyeHue H OoO0beIuHEeHUE
6.4 JTAHHBIX COOBITHUM, COOBITHE, IPOTHUBOIIOJIOXKHOE JAaHHOMY COOBITHIO;
' MOJIb30BaThCS AMarpaMMaMu Jisiepa U GOpMYIJION CII0KEHHS BEPOSITHOCTEH
IIPU PELIeHUHU 3a7a4
OnepupoBaTh NOHATHAMMU: YCIIOBHAsI BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIBIO IPAaBHUIA YMHOXEHHS, C IOMOLIbIO
JiepeBa CIy4aiHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE IIPABUIIO YMHOXEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh NMOHATUSAMH: HCIBITAaHHE, HE3aBHCUMBIE HCIIBITAHUS, CEPUS
6.7 UCNBITAHUH, yCIIeX U Hey/ada; HaXOAUTh BEPOSITHOCTH COOBITHH B CepuM
' HE3aBUCHMBIX HCHBITAHUN JI0 MEpPBOrO ycexa, HaXOJUTh BEPOATHOCTH
coObITHII B cepun uctibiTanuii bepuymnu
6.8 OnepupoBaTb  NOHATUSAMH:  ClydaliHass  BEJIUYMHA, paclpeesieHue
' BEPOSATHOCTEH, Anarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHHUH  CIydallHOM  BEJIMYMHBIINO

pacnupeaACIICHUIO UJIU C IOMOIBIO AUarpamMm




OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO  OKHUJAHUS, IPUBOIUTH
MIPUMEPBI TOTO, KaK MPUMEHSETCd MaTEMAaTUYECKOE OKHUJAHHUE CIydalHOM

32 BCIIMYUHBI, HaxXoauThb MaTEMAaTUYCCKOC OXHUJaHue 10 JaHHOMY
pacnpeeeHuIo

5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT

54 HNmets npencraBiieHre 0 HOPMAJIbHOM PACIIPEACICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
6 Teopus BEpOATHOCTEHN U CTATHCTHKA
[IpencraBnenne MaHHBIX ¢ TOMONIBIO Tabnui u quarpamM. CpenHee apuMeTHIECKOE,
6.1 MearaHa, HauOoJiblllee M HauMEHbIIIee 3HAUEHHUS, pa3Max, JAUCIEPCHUs] U CTaHAApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CiIydaliHble COOBITHSI. DJIeMEHTapHbIE COOBITHS
6.2 (ucxonwr). BeposiTHOCTH ciydailHOTO COOBITHS. BiM30CTh 4YacTOTHIM BEPOSITHOCTH
' coObITuid. Ciy4yaliHbIE OMBITBI C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHI B OMIBITAXC PABHOBO3MOYKHBIMHU AJIEMEHTAPHBIMUA COOBITUSIMHU
6.3 Omneparuu HaJ, COOBITHSIMU: TIEpECEUCHIE, 00BETMHEHHE, IIPOTHBOTOIOKHBIE COOBITHSI.
Juarpammsl Ditnepa. @opmyiia CI0KEHHS BEPOSITHOCTEN
6.4 YcnoBHasi  BEPOATHOCTb. YMHOXKEHUE  BEpOATHOCTEH.  JlepeBo  ciaydailHOTO
' sKcniepuMenTa. @opmyria nmoaHoi BeposiTHocTU. HezaBrucuMble coObITHS
6.5 KombOunatopnoe mpaBuio yMmHOXeHusa. llepecranoBkn wu  ¢akropuan. Ywcio
' couerannii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa
bunapuplii crmyyaliHbIi ONBIT (MCTIBITAHWE), YCIEeX W Heyaada. HesaBucumbie
6.6 ucnbiTanua. Cepus HE3aBUCHUMBIX HCHBITAaHUN 10 1iepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyn
6.7 Cnyualinas BenuuuHa. PacnpeneneHue BeposiTHOCTEH. Jlmarpamma pacnpeneneHus.
' [Ipumeps! pacnpenienieHnii, B TOM 4HCIie TeOMETpUIecKoen OMHOMHATILHOE
11 KJIACC
Kon IIpoBepsieMbIii 3JIeMEHT COAECPKAHUS
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
YucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYUH: MaTEMaTUYECKOE OXKUIaHUE,
JUCHIEPCUSl U CTAaHAApTHOE OTKJIOHEHHWE. lIpumepbl mpyUMeHeHuss MaTeMaTH4ecKoro
51 0XKMJIaHHs, B TOM 4YHUCJE€ B 3aJayax M3 IOBCEJIHEBHOM >XM3HU. Maremaruueckoe
' OXXHJaHWe OWHAPHON CIy4aiiHOW BeNMYMHBL. MaTeMaTH4ecKoe OXKHIaHUE CYMMBI
CIIy4ailHbIX BE€IMYMH. MaTeMaTuuecKoe OXKUJaHUE U TUCTIEPCUs TEOMETPUUYECKOTO U
OMHOMHATBHOTO paclpeaeTIeHH
59 3akoH OOJIBIIINX YHCENl U €ro poJib B HayKe, MpuUpojie U oOdmiecTBe. BriOOpoUHBIit
' METO/]I HCCIIEI0BAHMUIA
5.3 [IpuMepsl  HeNmpepbIBHBIX  ClIy4YallHbIX  BedauuMH. [loHsATHE O  MIOTHOCTH




pacnpeneneHus. 3agaud, IpUBOASIINE K HOPMaJIbHOMY pacnpenenenuto. [Tonstue o
HOPMaJIbHOM paclpeeieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsiEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, aJITOPUTMAMHU pCIICHUS 3ajad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, TPHU3HAK, JOKAa3aTeiIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUpPOBAThH
oOpaTHO€ M MPOTUBOINOJOKHOE YTBEP)KAEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
IMOHATUSAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ{ MHOXCCTBaAMMU;
YMEHHE WCIOJBh30BATh  TEOPETUKO-MHOKECTBCHHBIN  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH WM TPU PEIICHUH 3a]ad, B TOM
9HCcIIe U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH Tpadbl Pa3IMYHBIMUA CHOCO0AMU; HCIIOJB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIeJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
paLMOHATIBHBIM ITOKa3aTeNeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHBIX, IEJbIX, pAlMOHAIbHBIX, JACHCTBUTEIbHBIX
YHCeNl; YMEHHE UCII0JIb30BaTh IMPU3HAKU JIETUMOCTH, HAUMEHbBIINM 0011t
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCJIEHUS; YMEHHE BBITIOJHSATH BEIUMCIIEHUE 3HAUCHUH U peoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsAMH U Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX  BBIP@KEHUH; yMEHHE  ONEepUpOBaTh  MOHATHIMU:

noCJICAOBATCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEYHO YOBIBaIOIIas TI'E€OMETpUYECKasi IPOTpPecCcus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIbIO
PEKyppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILIEKCHBIE 4YHCJA, MOJYlIb M apryMEHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKass U ainredOpanyeckas), YMETh
IPOM3BOJIUTh apU(PMETHUYECKHE JICHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpenenuTenb  MaTpULBbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHUPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHCTEMBI JJI PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBarth MOHATHAMH: (GYHKIMS, YETHOCTH (PYHKIUH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHUU, HauOoJIblllee U HaWMEHbIIEe 3HAYCHMUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBasg U BTOpas MPOu3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMK (DYHKIUIH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAueHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYeCKOTO
aHalM3a; TPUMEHSTh NPOU3BOJAHYIO ISl HAXOXIACHHUS HAWIYUIIEero
pelleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAWUTL HNPUMCPbBI MATCMATUYCCKOrO MOACIHMPOBAHUA C

noMoIbio TuddepeHInaTbHBIX YPABHCHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs GyHKIUS,
KOMNO3UIUsl (pyHKIMIA, JMHEWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TOKa3aTelbHass W
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapuKH H3Y4EHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (QYHKIIHIA,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX YYeOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (HOpPMyITaMH 3aBUCHMOCTH MEXAY BEIMYHMHAMU;
HCIIOJIb30BaTh CBOMCTBA U Ipauku (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJayll pPa3HBIX THIOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Ja4d U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HUCCIIEI0OBaTh IMOJYYEHHOE pelIeHue u
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIHPOBATH
pealibHbIE CUTYallud Ha S3bIKE MaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 334, UCCIIEI0BATh
NOCTPOCHHBIE  MOJEJIM C  HCIHOJb30BAaHUEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAHIaPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHHI; MPEICTABIITH
UHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaudecKl HCCIeA0BaTh COBMECTHbIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AUAr'paMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BBIYHUCJIATH




BEPOATHOCTh C UCIOJB30BaHHEM TpapUuecKuX METOOB; MPUMEHSThH
(GopMyNBl CIHOKEHHUS M YMHOXEHHUS BEpOSATHOCTEH, (opMyny mMoIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OINEpUPOBATH
NOHATUSMH:  CIIydailHas BEIUYMHA, pPACHpEIeTICHHE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNieeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEe/ICHUH; YMEHUE
WCTIOJh30BaTh CBOWCTBA M3YYEHHBIX PACIpPEIEICHUN IS PEIICHUs 3a1ad;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHMEPH TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOAHBIX W OOINECTBEHHBIX SIBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TepecTaHoBOK; OwHOM  HbloTOHa;  yMeHWEe  NPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS UIS pEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIIATH BEPOSATHOCTHYIO MOJETHh U

HWHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMmenue omnepupoBaTh MOHATUSMU: TOYKA, MpsiMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuuBaroumecs: npsMble, napauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMbIMU,
yroil MeXAy TMpsSMONH M IJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAy HPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThI U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKMX TOHATUHA U BEIWYHH, pElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAIbL (GUIYpbI, 00bEM (UTyYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0, mnapauienenune], Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UWIMHIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0maIb
MOBEPXHOCTH NHUPAaMUJbI, MPHU3MBI, KOHYyca, LHIUHApa, 00BEM KyOa,
IOpSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaiieJIbHbIC OCH HWJIM OCHOBAHUIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepbl, LWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPbl U TOBEPXHOCTH
BpALLEHHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeeNIeHHU U3ydaeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTOJIHUTEIbHbIE

MOCTPOCHUS

11

YMeHne onepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajieIbHBIA TIepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (UTYPHI, B TOM YHCJE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIE30BaTh T€OMETPHIECKHE OTHOIICHUS TIPH
pelIeHNy 3a1ad; HaXOJUTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH T'€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomangs, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
M3y4eHHble (GOPMYyJbl M METOJbl, B TOM YHUCIIE: IUIOLAAb MOBEPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenumneaa, MNUPaMUbl, TPU3MBbIL, IHIUHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD

12

VYmenune OIICPHUPOBATL NIOHATHUAMH: HNPAMOYIrOJibHad CUCTCMa KOOPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TC€OMETPUYCCKUX 3a1a4 U 3aJla4 JPYTIuxX y‘le6HLIX npeaMcETOB

13

YMeHne BBIOMPATh OAXO/ISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHMM; YMEHUE pAclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH MIPUMEPHI MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucia ¥ BEIYUCICHHS
1.1 Harypanbhbie 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE UM JISCATHYHBIC JpPOOH, TIPOICHTEI,
' OECKOHEUYHBIC MTEPHOIMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HATYpaJbHOU cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1enbM nokaszarenieM. CTerneHb ¢ palMoHAIBHBIM Moka3arenemM. CBoicTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTapHUPMBbI
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIE YPaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JIOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHKiuuu. Hymum ¢yHKOuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKOHH. HamOonpimee ¥ HauMEHbIIEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
13 CreneHHast (QYHKIUS C HATYpajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana MaTeMaTHueCKOTro aHaIn3a
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE 3€MEHTAPHBIX PYHKINN
[IpuMeHeHre mNPOU3BOAHOM K HCCICAOBaHMIO (PYHKIM HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKA
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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