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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 0OYyYAIOIIUXCSI CTATUCTUYECKON KYJIbTYPbl 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 TMOHUMAHHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTE€MATUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHMM,
MOJIYYEHHBIX TIPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00I1ero oOpa3oBaHus, U
Ha pa3BUTHE TPEJCTABICHUM O CIIyYalHBIX BEJIMUYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha BaXXHBIX IMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HauboJee ynoTpeOUTEIbHBIX U OOIIUX MAaTEeMAaTUYECKUX MOJENSIX, UCIIOIb3yEMbIX
JUISE  ONMMCAHMSI ~ AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, JIUTEIbHOCTU O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc sBiseTcss 0a3oi 1aJii OCBOEGHUS BEPOSITHOCTHO-
CTAaTUCTHUYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIUX JaHHBIX. lleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHHMAET
oOcyXxaeHrne 3akoHa OOJbIIMX YucCed — (DYHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (POopMaTH3alnIo.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» Ha YriayOJEHHOM YPOBHE BBIJICIICHBI OCHOBHBIC
conepkarenbubie JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIH KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAMMBIC ISl TOJHOIICHHOTO OCBOEHUS
Marepuala JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmHMA «CioydallHbIE COOBITHUS W BEPOATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEXy 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4acTh B 3TOW CONEPKATEIBHOU
JIMHUU 3aHUMAET U3YYEHUE TEOMETPUUECKOT0 1 OMHOMUAIBLHOTO paclpeeieHui u



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUsIMM, AaKIEHTUPYIOT BHHUMaHHWE OOYYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXIy CIy4yalHbIMU BEJIMYMHAMU U OINHKCAHHE JTOW CBSI3M 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 KOJMYECTBA TAaKMX COOBITUM HOCUT PAa3BUBAIOIIMK 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 wacoB: B 10 kmacce — 34 ugaca (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 SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydalHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpeceueHre, 00beTMHEHNE, POTUBOIIOIOKHbBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiydaiiHbli ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTBITAHUM J10 TIepBoro ycnexa. IlepectaHoBKH
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HUchbITaHud bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHBIMHU BelWMUMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHAIIEHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXHUJAHWUE CIy4alHOU BEJIMYHHBI
(pacnpenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). Marematuueckoe OXHIaHWE OWHAPHOW CIydalHOMN
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE reOMETPUYECKOTO 51 OMHOMHATBLHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jlucrepcus OMHAPHOMW CITyYaiHOW BEJTMYMHBI. MaTeMaTHIeCcKOe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema YeOwiméBa. Teopema bepuymnu. 3akon
OonpmMx  yuced. BbelOopouHblii  MeTOn — uccieAoBaHuMil.  BeiOopouHble
XapakTepucTuku. OLUEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsiBHble ciydaiiHble BeauyuHbl. [Ipumeprpl. @DyHKIUA ILIOTHOCTH
BEpOSITHOCTU paciipesiesiecHus. PaBHOMepHOe pachpeleneHlue W €ro CBOMCTBa.
3aaum, NpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOIAIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OyHKIMA MJIOTHOCTH BEPOSITHOCTU
NOKa3aTeJIbHOT0 pacupeiesieHus, PYHKIHUS MITOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBLHOTO pacIpe/iesieHus.

[locnenoBaTenbHOCTh  OJJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3amauu,
npuUBOJAIIME K pacnpeneneHuto I[lyaccona.

KoBapuanuss nByx ciuydaitHeix BenuuuH. Koadduiument nuHeHON
koppensinuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunment koppensauuu. Paznuuue Mexay JUHEHHOW CBS3bI0 M MPUYUHHO-
CJIEJICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIIINX KBaIPaTOB.



INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS 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  4JE€HAa  POCCUHCKOro  OOIIecTBa,  MPEACTABICHUE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JPYrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUH HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ja B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsd ACTETUKY MAaTE€MaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEeMaTHYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEcax 3JI0pOBOro u 6e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3/10pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyJsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/ibl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOW ESITEIBHOCTH, ATAloB €&
Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUS 7151 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemeHus Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  NPOTHBOpPEYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, 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 JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATENILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOAY PEUICHUs 3aJadu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

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

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C y4ETOM HOBOW MH(OpMALUH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUIM, OOBSICHATh MPUUHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI pe3yJbTaTOB ACSTEILHOCTH, HAXOJAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWBUIYaTbHOU
paboThl TMpU peHieHWH Y4YeOHBIX 3aJay, NPUHUMATHL IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pPabOThHI, pacmpencisiTh
BUIBl paboOT, J0OroBapuBaThbcs, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (0O0CYkacHUS, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEJMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJIHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKM Tpad, CBSI3HBIN Trpad,
nyTe B rpade, Lemnb, LUUKI, IE€PEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIA HKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4ailHOTO  OMbITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMH,

HaxXoJuTh U (HOPMYITHUPOBATH COOBITHS: MepecedeHe, O0bEANHEHUE TaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BAaTh JUarpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl PELIeHHs 3a7ay, MOJb30BaThCs (HOpPMyIoit
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATh  NOHATUAMM:  YCIOBHas  BEPOSATHOCTD, YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHA C TOMOLIBIO NIpaBWUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OMbITa, HCIOIb30BaTh (POPMYIy IOJHOW BEPOATHOCTH, (HOPMYITy
baiieca mpu pemieHnn 3aaay, onpeaeisTh HE3aBUCUMOCTh COOBITUI MO dopMyIie 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 MOHATUSIMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucriplTaHue), ycrex M HeyJada, He3aBUCHMbIEC HCIBITAHMS, CepUs HCIBITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHyJuIM, B ONbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CiIydalHas BEJIMYMHA, paclpeiesieHHue
BEpOATHOCTEH, aMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHHA,
reoMeTpUuIecKoe, OMHOMHUAIBHOE pacipeiesiCHUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pAaCIpEIEICHUE ABYX CIy4alHbIX
BEJIMYMH, UCIOJB30BaTh TAOJIUIy COBMECTHOTO paCIpeesieHHs ABYX CIy4alHbBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIy4YalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATh  IOHITHEM
MaTEMaTUYECKOTO OKHIAHUS CIy4YalHON BEMYMHBI (pacrpeiesieHns), MPUMEHATh
CBOMCTBA MAaTEMAaTHUYECKOTO OXUIAHUA TP PELIEHUU 3a7ad, BBIUUCIATH
MaTEMaTHYECKOE OKHJlaHhe OMHOMHUATIBHOTO U TEOMETPUUYECKOTO pacIpeiesiCHU;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: AUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, IIPUMEHITHh CBOWCTBA IUCIEPCHHU CIYYaWHOW BEJIMYWHBI
(pacnpeneneHus) ONpyU pPELICHUM 3a]ay, BBIYMCISATH JUCIEPCUIO M CTAaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMHAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BBHIOOPKE U OLIEHHUBATh
XapaKTePUCTUKH TEHEPaJbHOW COBOKYNHOCTH JAHHBIX 10  BbIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEACICHUSIMU;

INPUBOAWTH  NPUMEPBl  3ajJay, MNPUBOASAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuro, 3a1ad, MPUBOMAAIIMX K HOPMAJIBHOMY  PacIpeAciICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTHA BEPOSITHOCTH HOPMAJIBHOTO pacrpezesieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBa HOPMAJIBHOIO pacIpelesICHUs;0NpenesaTh
KO3(pPULIUEHT JIMHEIHON KOPPEAIH, BEIOOPOUHBIM KO (PUITUEHT KOPPETSIIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KonTtpobHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI
1 DnemMeHTHl TeopuH rpados 3
) CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEMN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumsie coObITHS
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocie10BaTeNbHbIX UCIIBITAHUN.
5 Ucnbrtanus beprymnu. CrydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Cny4aliHble BEJIMYMHBI U pacpeaesICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2




11 KVIACC

KosnnyectBo yacos

HaumeHoBaHue pa3iejioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie

NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl

padoThbI

3aKoH OOJIBIITUX YUCETT

DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

HenpepsiBHBIE CliydaliHbIE BETUYMHBI

(pacmipenenenusi), moKa3aTeIbHOE U 4

HOPMaJIbHOE pacnpezeeHus

Pacnpenenenue [lyaccona 2

CBs13b MEXy CITY4allHBIMH BEJIMYNHAMHU

O060061IeHre U cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoJsbHbie padoThl

I'pad, cBsA3HBIM rpad, npeacTaBIeHUE 3a1a4H C

1 1
MOMOTIIBIO Tpada

) Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. |
Ilenu u UKL

3 I'padbr Ha mockocTu. JlepeBo ciaydailHOTO 1
JKCIIEPUMEHTA

4 CrnyyaitHble SKCIEpUMEHTHI (OTIBITHI) U CITy4yaiiHbIe 1
COOBITHSL. DIIeMEHTapHbIE COOBITHS (MCXOIbI)
BeposTHocTh citydaitHOTO coOBITHS. BeposiTHOCTH

5 COOBITHH B OTIBITaX C PABHOBO3MOKHBIMH 1
3JIEMEHTAPHBIMU COOBITUAMU
BeposTHocTh citydaitHOTO coOBITHS. BeposiTHOCTH

6 COOBITUH B ONBITAX C PABHOBO3MOXKHBIMU 1
3JIEMEHTAPHBIMU COOBITUAMU
[lepeceuenue, 00beIMHEHNE MHOKECTB U COOBITHH,

7 IIPOTHBOIIOJIOKHBIE COOBITHSL. DPOpMyIia CIOKEHUS 1
BEPOSITHOCTEH

g VYci0BHasA BEPOSITHOCTb. Y MHOKEHHE |
BeposTHOCTEN. POpMysia yCIOBHON BEPOSTHOCTH

9 VYci0BHAs BEPOSITHOCTb. Y MHO)KEHHE |
BepossTHOCTEN. DOopMysa yCI0BHON BEPOSITHOCTH

10 dopMyia OJIHON BEPOATHOCTU 1

11 ®opmyna baiteca. He3aBucumblie coObITHS 1




KoMOuHaTOpHOE IPABUIIO YMHOKEHUSI.

12 [lepecTanoBkM U (akTOpUaI

13 UYucno coueranuit. Tpeyronpnuk [lackans

14 ®opmyna buHoma HeroToHa

15 KonTtponsnast padota Nel: "I'padsl, BeposTHOCTH,
MHO»ECTBa, KOMOMHATOpHKa"
bunapHBIi c1ydaliHbIN ONBIT (MCHBITAHUE), YCIIEX U

16 Heynava. HezaBucumslie ucnsitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUI JI0 IEPBOTO ycIexa

17 Cepusi HE3aBUCUMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

18 Cepusl He3aBUCHMBIX MCTIBITAaHNNA bepHyn

19 CrnyyaitHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTH

20 [IpakTnueckast paboTa ¢ UCIOIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIIT

)1 Cnyuaiinas BenuuuHa. Pactipenenenue
BepoATHOCTEH. J{narpamma pacnpeneneHus
Onepanuu Haj CilydaliHBIMU BEJIMYUHAMH.

22 [Ipumepsl pacnpenenenuil. bunapnas ciayyanHas
BEJINYMHA

3 I'eomeTpuueckoe pacnpeneineHue. bunomuansHoE
pacmnpeneneHue
MareMaTruueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI.

24 CoBMmecTHOE pacnpeiesieHue ABYX CIy4yalHbIX
BEJINYUH
HesaBucumpblie cnyvaitnpie BennuuHbl. CBONCTBA

25 MaTeMaTH4ECKOIro O’KuJaHus. MareMaTudeckoe

OKulaHue OMHApHOU CITy4aifHOM BeTUYHHBI




MaremaTHuueckoe OXKHNIJAHUC TCOMETPUUCCKOI'0 U

26 OMHOMMAJIBHOTO pacTpeieiIeHui !

27 Jucnepcus M CTaHAAPTHOE OTKIIOHEHUE 1

’3 Jucrniepcust OMHAPHON CITy4aifHOW BEITMYHHBI. |
CaoiicTBa Aucrepcuu
Matrematuueckoe 0OXugaHue IPOU3BEICHUS U

29 JMCTIEPCUS] CyMMBbI HE3aBUCUMBIX CITy4alHBIX 1
BEITUYHH
Jucnepcusi OMHOMUAIBHOTO PaCIpEIeIeHHUS.

30 [IpakTrueckas paboTa ¢ UCIIOJIb30BaHUEM 1
AIEKTPOHHBIX TAOJIHUII
Jlucniepcust M CTaHIAPTHOE OTKIOHEHHE

31 reoOMEeTpUUYECKOro pacnpenenenus. . [Ipaktnueckas 1
paboTa ¢ UCTOIB30BAHUEM JJICKTPOHHBIX TAOJIHUII

32 O06001eHre U cucTeMaTu3alus 3HaHu’ 1

3 KonTtponbnas padorta No2: "Vcneiranust bepaymu. |
Cny4aliHble BEIMYMHBI U pacupeaesieHus "

34 O6001IeHne U cucTeMaTru3alys 3HAaHUH U3Yy4eHHOTO |
3a 10 kmacc

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

Hepasencto YebOrimesa. Teopema YeoObImena.
Teopema bepnymiu. 3akoH 00IbIINX YUCEN

Hepasencro YeOnieBa. Teopema YeOriena.
Teopema bepnymiu. 3akoH O0NbIINX YUCET

Hepasencro YeOnieBa. Teopema YeOrniena.
Teopema bepnymiu. 3akoH O00bIINX YUCEN

Br100pouHBIil METOT MCCIIETOBAHMIA

[IpakTrueckas paboTa ¢ UCHIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

['enepanbHast COBOKYITHOCTh U CITy4aifHasi BEIOOPKA.

3HAKOMCTBO C BEIOOPOYHBIMHU XapaKTePUCTUKAMHU.
Ol1ieHKa CpeTHET0 U TUCTIEPCUH TeHEPATbHOMN
COBOKYITHOCTH C ITOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTb U CIy4aiiHasi BBIOOpKA.

3HaKOMCTBO C BBI60pO‘IHI)IMI/I XapaKTCpUCTUKaMU.
OI_ICHKa Cp€aAHCIo U JUCIICPCUHA reHepanLHoﬁ
COBOKYITHOCTH C ITIOMOIIBIO BBI60pO‘lHBIX
XapPaKTCPUCTUK

OneHuBanue BEpOSTHOCTEH COOBITUI TIO BEIOOPKE

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx
TUIIOTE3 C MIOMOIIBIO CBOWCTB U3Y4EHHBIX
pacrpeneneHun

10

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx




THUIIOTE3 C IIOMOIIIBIO CBOWCTB HN3YYCHHBIX
pacrpeneneHuin

[TpakTHueckas paboTa ¢ HCHOIb30BAHUEM

1 AIEKTPOHHBIX TAOJIHII

2 [IpuMeprl HENPEPBIBHBIX CIIy4aiiHBIX BEJIUYMH.
OYHKIUA ITIOTHOCTH BEPOSTHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepsl 3a1ay,

13 MIPUBOSIINX K MIOKA3aTeTbHOMY U K HOPMaJIbHOMY
pacrpeneneHusm

14 OYHKIUSA TIOTHOCTH BEPOSTHOCTH TIOKA3aTEITLHOTO
pacrpeneneHus

15 DYHKIUSA MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacrpeeneHus
[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX

16 coOpITui. [Ipumep 3agaun, MPUBOASIIICH K
pacnpenenenuto [lyaccona

7 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
AIIEKTPOHHBIX TaOJIHNIL

18 KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.
Koaddumuent koppensmuun

19 CoBMecTHBIC HAOIO/ICHUS IBYX BETUUYHH

20 Br160opounbIit KO3()PHUITUEHT KOPPEIAIUHA

)1 Paznuumne mexay TMHEHHOH CBS3bI0 U MPUYUHHO-
CJIEICTBEHHOU CBSI3bIO

22 JIuneitnas perpeccus

3 [IpakTndeckas paboTa ¢ HCTIOIH30BAHHEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TAOIUI] U




Jyarpamm, onucaTesibHas CTaTUCTHUKA

)5 OnpITHI C paBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU |
COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITHI C |
MpUMEHEHHEM (GOpMYIT
Brrunicnenue BeposiTHOCTEN COOBITHI C

27 MIPUMEHEHHEM IpapUUeCcKuX METO0B: 1
KOOpJMHATHasl psiMasi, IepeBo, quarpaMmma Jitniepa

28 CrnyyaiiHble BETUUHHBI U paclpeaeeHus 1

29 MaremaTrnuecKkoe 0XKUJaHuE CITy4aillHON BEJIMYMHbI 1

30 Maremarnueckoe 0)KUAAHUE CIIyYallHOW BEJIMYUHBI 1

31 KonTponbHas pabora: "BeposTHOCTb U cTatucTuka" 1

0 Brruncienue BeposTHOCTEH COOBITHIA C |
pUMEHEeHHEM (GOopMYIT U TpaPUIECKUX METOIOB

3 Brruncienue BeposTHOCTEH COOBITHIA C |
pUMEHEeHHEM (GOopMYIT U TpaPUIECKUX METOIOB

34 Ciy4yaliHble BEJIMYMHBI U pacIpeieIICHUS. 1
MaremMarnueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATUSIMU:  CpeOHEE  apU(PMETUUYECKOE,  MEAMaHa,
' HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllydailHoe
coObITHE, 3JIEMEHTapHOE COObITHE (DJIEMEHTApHBIM HCXOM) CIy4alHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITUSMHU, HAXOJUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHbBIX SKCIIEPUMEHTax
Haxomute u ¢opmynupoBath coObITHS: mepecedeHne U oObeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS IUarpaMMaMu Disiepa u GOPMYIION CIIOKEHUST BEPOSTHOCTEH
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTU C TOMOIIBIO TMpaBUjia YMHOXKEHHS, C MOMOIUIBIO
JiepeBa CIIy4aifHOrO OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS MPU PEIICHUH 3aa4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAHUH, yCrieX U HeyAaya; HaXOJAUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIBITAHUN 70 MEpPBOrO yclexa, HaXOAWThb BEPOSITHOCTH
coOBITHII B cepuH UCTIBITaHUN bepHynnu
6.8 OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA, paclpelelieHue
' BEPOSITHOCTEM, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIy4alHOM  BEJIMUYMHBIINO
' pacnpeesIeHUIO WK C TOMOLIBIO UarpaMM
5.2 OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OKMJIAHUSA, IPHUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSETCI MaTEMAaTUYECKOE OKMJIAHUE CIydalHOMN
BEJIMYMHBI, HAXOJIUTh MaTeMAaTUYECKOE  OXKUJAHME [0  JJAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicTaBieHre o 3ak0HE OOJIBIINX YHCET
54 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Koxa
6 Teopust BEpOATHOCTEHN U CTATHCTHKA
[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TabwI U auarpamm. CpenHee apudmMerndeckoe,
6.1 MeraHa, HauOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
CrnydaifHple SKCIIEPUMEHTHI (OTIBITHI) U CIIy4aliHble COOBITHS. DJIEMEHTApHBIE COOBITHS
6.2 (ucxoner). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTH
' coObITuid. Ciy4ailHble OTBITHI C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU.
BepostHOCTH COOBITHI B OTIBITAXC PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU
6.3 Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOIOKHBIC
coObITus. {uarpammel Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN
6.4 YcnoBHass  BEpPOSITHOCTh.  YMHOXEHHE  BEPOATHOCTEH.  JlepeBo  ciaydailHOTO
' skcriepuMenTa. Dopmyrna mosHoM BeposiTHOCTH. HezaBucrumMbie COOBITHS
6.5 KombOunaropnoe mnpaBuno ymHoxeHus. IlepectanoBkum wu ¢akropuan. Yucio
' couerannii. TpeyronpHuK [Tackans. @opmyna bunoma HeroToHa
bunapuplii ciayuyaliHblii OmbIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumpble
6.6 ucnbiTanua. Cepusi HE3aBUCHMMBIX HUCHBITaHWM 70 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHymn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
’ [Ipumeps! pacripeicsieHnii, B TOM YUCIIE TE€OMETPUUECKOSH OMHOMHUATIBLHOE
11 KJJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAECPKAHUSA
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucnoBble XapakTEpUCTUKHU CIIYyYallHBIX BEJIMYMH: MAaTE€MAaTHYECKOE OXKUJAHUE,
JUCHEPCHUS U CTaHAAPTHOE OTKJIOHEHHue. [Ipumepsl mpuMeHeHus MaTeMaThu4ecKOoro
51 O0XKUJIaHUsg, B TOM YHCJIC B 3adadax M3 IMOBCEOHEBHOM >XM3HH. MaTeMaTHYeCKOe
’ OXHJaHWe OMHApHOW ciydyallHOW BemMYHMHBI. MaTemaTtuueckoe OXHIaHUE CYMMBI
CIIy4JailHbIX BEIMYHMH. MaTeMaTH4ecKoe 0KHIaHue U AUCTIEPCUSI TEOMETPUUYECKOTO U
OMHOMHUATBHOTO paclpeaeTIeHH
59 3akoH OOJNBIIMX YHCET W €ro poiib B Hayke, mpupojae U olmiecTBe. BriOOpoUHBIif
' METO{ HCCIIEOBAHUI
5.3 [IpuMepsl  HENmpepbIBHBIX  CIIy4alHbIX BeNUWUYMH. [lloHSATHE O  IUIOTHOCTH




pacnpeneneHus. 3agauu, NpUBOAAIIME K HOpMaJIbHOMY pacripeaeneHuto. [lonsatue o
HOPMaJIbHOM paclpeeieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJOXKHOE YTBEP)KJIEHUE, NMPUBOAUTH MNPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLlMOHATIBHBIM IIOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YuCcel; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00Inii
JIeTUTEeIh W HauMeHbllee olliee KpaTHoe, alroput™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
IPOU3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U pealbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMK, TiepBasg U BTOpas MpOou3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, TMEepBooOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMK (DYHKIMIH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4ecKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

MOMOIIEI0 T (EepPeHIINATHHBIX YPABHCHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHWE (YHKIWHU, MOKa3aTelabHas U
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  HpeoOpa3oBaHuss  rpadukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pElIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4ydl pPa3HBIX THIOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJaud, HCCIIEOBaTh IMOJYYEHHOE pEIIEeHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJEIM C  HCIHOJb30BaHWEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MOJTYUYECHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(OpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, HAa AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TabMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPENICTB; TpadUYecKu HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCECUBAHUS U JIMHENHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C UCIOJB30BaHUEM TpapUuecKUX METOIOB; NPUMEHSTH
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSMH:  CIIydailHasi BEIUYMHA, pPACIpEIeieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACIPENEIICHUN IS pelIeHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS U PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TOMOIIBI0 TEOMETPUYECKUX MOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTH MNHUPAMUJbI, MPHU3MBI, KOHyca, IHMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (UTYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B NPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh T€OMETPUYECKHE OTHOIIECHUS TIPH
pelIeHny 3alad; HaXOJWUTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAAb TOBEPXHOCTH), HCIOIB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPpUPOBATH IOHATHUAMU. IPAMOYIOJiIbHad CHCTEMa KOOPAHHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJIICHWM; YMEHUE pPaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlefcTBUs ¢ apupMEeTHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




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

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTtpuueckue QyHKIMU, HX CBOWCTBA U IPadHKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, 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 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




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

* Maremaruka. Anrebpa n Hayasla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrayonenHoe ooyuenue Mepainsak A.T'., Homuposckuii J[.A., [Tonsikos B.M.; mox
penakiueit [lononsckoro B.E. O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«M3parenscTBO «IIpocBemenne»

* Maremartuka. Anre0pa 1 Hayajga MaTeMaTHYeCKOTo aHanu3a; 11 kiacc.
yrayonenHoe ooyuenue Mepansak A.I'., Homuposckuii [[.A., [TonsikoB B.M.; ox
penakmueit [Tomonbckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«I/IS,IIaTeJILCTBO ((HpOCBGH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://edsoo.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://fipi.ru/

HOC Mos mkona bubaunoreka [IOK
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