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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpPOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOIO y4dyeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 001ero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavueH s GOpMUPOBAHUS Y OOYyHAIOIIUXCS CTATUCTUYECKON KYJIbTYphl U
MMOHUMAaHUS POJIA TEOPUM BEPOATHOCTEN KAK MATEMaTUYECKOTO MHCTPYMEHTA IJIs
W3YUYEHUs CIIy4yalHBIX COOBITUM, BEIWMYMH W mpoleccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXxcsi O METoJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYMUMOCTH U  OOIIHOCTH
MAaTE€MATUYECKUX METOJOB MO3HAHHA KAaK HEOTHEMJIEMOM YAaCTH COBPEMEHHOTO
€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 TPEJCTABICHUM O CIIyYalHBIX BEJIMUYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HanboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJCIIAX, UCTIOIb3YEMBIX
JUISE  ONMMCAHMSI ~ AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMyHble POJa H3MEPEHHUAX, IUTEIBbHOCTU O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc sBIseTcS 0a30i i OCBOEHHUS BEPOSATHOCTHO-
CTaTUCTHYECKUX METOO0B, HEOOXOAUMBIX CIEIUATNCTaM HE TOJBKO MHXKEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaET
oOcyXxaeHrne 3akoHa OOJbIIMX YuCed — (YHIAMEHTAIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (POopMaTH3alnIo.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTUKa» HA YriayOJEHHOM YpPOBHE BBIIENIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» M «CiydaiiHbie
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIH KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuala JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxanue nuHuUKM «CrydailHble COOBITUSL W BEPOSITHOCTHY  CIIYXKUT
OCHOBOM st (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHbIX BEJIMYHUH. BakHYI0 4acTh B 3TOW COJIEPKATEIBLHON
JIMHUY 3aHUMAET U3YYeHUE T€OMETPUUECKOr0 U OMHOMHUAIBHOTO pacipeaeieHul u



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpesielieHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolMXCs Ha ONUCAHUM U
M3YUYCHUU CIyYalHBIX SIBICHUM C MOMOIIBIO HENmpepbIBHBIX ¢ YHKIMNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBS3M C IOMOIIBIO
ko3 PUIMEHTa KOPPENAlMM W €ro BBIOOPOYHOrO aHajgora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «J[uarpaMMbl paccenBaHuUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs, © BO MHOIOM OINUPAIOTCS HA CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepxkaHus, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIOIINX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCHUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyIyIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa ydeOHbIE
CIIEIUAJIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMHu, TICHUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKay Ha
yrayoJieHHOM ypoBHe oTBoauTcs 68 vacoB: B 10 kmacce — 34 ugaca (1 yac B
Hepento), B 11 kinacce — 34 yaca (1 gac B Heelno).



COIAEPKXAHUE OBYUEHUA
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
coObITUs (McX0bl). BeposATHOCTH ciaydailHOTO cOOBITHS. BiIu30CcTh 4acTOThl U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

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

VYcioBHAas BEPOSTHOCTb. YMHOYKEHUE BEPOSATHOCTEW. [lepeBO ciryyaillHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina barieca. HezaBucumbie
COOBITHS.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakrtopuan. Yucno coueranuii. TpeyronpHuk Ilackans. dopmyna OumHOMA
HprotoHa.

Cepust He3aBUCUMBIX HchbITaHui bepuymnu. CiydaiiHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHBIMH BelMuMHamMu. buHapHas ciydaliHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJIAHUE CIy4alHOU  BEJIUYUHBI
(pacnpenenenusi). Ilpumepbl NPUMEHEHUST  MAaTEMaTUYECKOTrO  OXKHUAAHUS
(cTtpaxoBanue, JoTepes). MaTemMaThueckoe OKHUJlaHhue OWHApPHOW CIydailHOM
BEJIMYMHBI. MaremaTtnyeckoe  OXUIJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Maremarnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMHATBLHOTO
pacnpeneneHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKJIOHEHUE  CIYYalHOW  BEJIMYMHBI
(pacnpenenenus). Jlucrepcus OMHAPHOM CITy9aitHOW BEIMYMHBI. MaTeMaTHUeCKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAIIBHOTO
pacnpenenenud. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPHYECKOTO
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 TOMOLIBIO U3YYEHHBIX paclpeieIeHUH.

HenpepsiBHble ciy4yaiiHble Benu4uHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesiesieHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aaum, NpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3a1auu, IPUBOISIINE K
HOPMAJIbHOMY  pacHpeleseHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeJIbHOT0 pacnpeeneHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
npuBOJsLIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunmMent koppensauuu. Paznuune Mexay JUHEHHOW CBSI3bI0 M MPUYHUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHas perpeccusi, METO/I HAUMEHBIIINX KBaJAPaTOB.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIUKU 00YyJaIOIIEeTOCsl KaK aKTHUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTH4€CKOU IITKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUYECKOIO TMOBEACHUS, CBSI3aHHOTO C MPaKTUUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ASCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUHN, pacCyXACHUH, BOCIIPUUMYHBOCTD
K MaTEeMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs GU3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HHTEpEC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



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

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUATILHON
Cpe/ibl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
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  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHUS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE YUeOHbIE eiiCTBUA

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS 71 0000IICHHS M CPABHEHMSI, KPUTEPUH MIPOBOAMMOTO aHAIIN34;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXONAIMM C  y4€ToM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(UIUTHI MHOOPMALIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3JIMYHBIX BHUAOB U
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

Oo0menne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeJIIMHA OOINEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBHI,
mpoOJIeMBl, pelracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jIWyHde U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTE/VICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/auH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIIMI0 COBMECTHOW pabOoThI, pacrpenessiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

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
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

CBOOOJTHO OMEepUpOBaTh MOHATHUSAMHU: Tpad, TIockuil rpad, CBA3HBINA Tpad,
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 (HOPMYIHUPOBATH COOBITHS: TIepecedeHne, OObEANHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJMHATHYIO MPSIMYIO JUJIsl PEIICHUs 3ajiad, MO0JIb30BaThCs (PopMysoit
CJIOKE€HHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYalHBIX COOBITHUI;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € NOMOIIBIO MpaBUia YMHOXEHHs, JepeBa
CIIy4ailHOTO OMbITa, HCIOIb30BaTh (POPMYINy IOJHOW BEPOATHOCTH, (HOpMYITy
baiieca mpu pemieHun 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHI 110 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYEHHbIE KOMOMHATOpPHbIE (GOPMYNbl ISl MEPEYUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4alHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSIMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucriplTaHue), yclex U HeyJada, He3aBUCUMbIE HCIBITAHMS, CepUs HCIBITAaHUMH,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
cCepuM HCTbITaHUN bepHy/M, B ONbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: CiIydaliHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacrpejeseHusi, OWHapHas cllydaiiHas BeJM4YuHa,
reoOMeTpuIecKoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus JABYX CIy4alHBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENENICHUS KaXIOW BEIWYUHBI, OINpEACICHUS
HE3aBHUCHUMOCTH  CIy4YalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATh  IOHITHEM
MaTEMaTUYECKOTO OKHUIAHUS CIy4yalHON BEMYMHBI (pacrpeiesieHns ), MPUMEHATh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TPU PEIICHUU 3a4ad, BBIUUCIATH
MaTEMaTUYECKOE OKUJIaHWe OMHOMHUAIBHOTO U T€OMETPHUECKOTO PaCIpeIeIICHHUI;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JHUCIEPCUS, CTAaHIAPTHOE OTKIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYHHBI
(pacnpeneneHus) NpyU pPELICHUH 3a]ay, BBIYHMCISATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHUE F'€OMETPUYECKOTO U OMHOMHMAIIBHOTO PACTIPEAEICHHIM.

K xonmy 11 kiacca o0yJaronuiics HayauTcs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BBHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKH TE€HEpPAJIbHOM COBOKYINHOCTH JaHHBIX IO BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBaTh BEPOSITHOCTH COOBITHI M MPOBEPATH MpOCTeHIIne
CTaTUCTUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

INPUBOANUTH  NPUMEPBl  3aJay, MNPUBOAAIIMX K  IOKa3aTeIbHOMY
pacrpeneneHuro, 3axad, NPUBOASIIMX K HOPMAIBHOMY  PacIpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTebHOTO
pacnpezaeneHus, QyHKIUS IUIOTHOCTHA BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS TUIOTHOCTM M CBOWCTBAa HOPMAJIBHOIO pacHpeesIeHUs;0NpenesTh
KO3(pPULIMEHT IMHEIHON KOPPEALH, BEIOOPOUHBIA KO3 (DUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 OnemMeHTHl TeopuH rpados 3
) CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCT.
HezaBucumbie coObITHA
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnbrtanus beprymnu. CiydaifHbIi BIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Cny4aliHble BEJIMYMHBI U paclpeaesICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

3aKoH OOJIBIITUX YUCETT 5

DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI

(pacmipenenenus), moka3zaTeabHOE U 4

HOPMaJIbHOE pacnpeesieHus

Pacnpenenenne Ilyaccona

CBs13b MEXy CITY4allHBIMH BEJIMYNHAMHU 6

O060061IeHre U cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBs3HbII rpad, npeacTaBiIcHUe
3a/1auy ¢ IOMOIIBIO Tpada

Crenensb (BaJIeHTHOCTD) BepiIuHbL. [1yTh
B rpade. Llenu u uKiIsI

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO JKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITydJaitHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXOTBI)

BeposaTHOCTB CitydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMU

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

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




VYcioBHas BEPOSITHOCTh. Y MHOYKEHHE

8 BepositHocTeil. Dopmyna ycnoBHOM
BEPOSITHOCTH
VYci0BHAs BEPOSITHOCTh. Y MHOXKEHHE

9 BeposiTHocTel. Dopmyna ycmoBHOU
BEPOSITHOCTH

10 ®dopmyia MoJHOM BEPOATHOCTH

1 ®opmyina baieca. HezaBucumele
COOBITUSA

12 KomMOuHaTopHOE IPaBHIIO YMHOKEHUSI.
[lepecranoBku U (hakTopuan

13 Yucno couerannii. TpeyroJpHUK
[Tackansa

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

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpuKa"
bunapHblil cirydaliHbIN OTIBIT
(ucmpITaHMe), yCIexX U Heyaava.

16 HeszaBucumbie ucnwsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

7 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
MIepBOro ycrexa

13 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinblii BBIOOp M3 KOHEYHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIY

21

Cnyuaitnas BenuuuHa. Pacnipenenenue
BeposTHOCTEN. [lnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas ciydaiiHas Beau4rHa

23

I'eomeTrpuueckoe pacnpenencHue.
bunoMuanbHOE pacnpeneneHie

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BennurHbI. COBMECTHOE pacIlpe/e/ICHHE
JIBYX CIIy4alHbIX BEJIMYHH

25

He3aBucumpbie ciiydailHble BETUYHHBI.
CBOJiCTBa MAaTEMATUYECKOTO OKUIAHUS.
MareMmatnueckoe OxxugaHue OMHAPHOM
CIIy4aiHOUM BEJIMYHHBI

26

Matematuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHui

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU ciydaiiHOMN
BesiMYMHBI. CBOWMCTBA JUCTIEPCUH

29

MaremaTudecKkoe OXKUJIaHue
MMPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CJ'Iy‘IaI\/’IHBIX BCINYNH

30

Jucnepcus OMHOMHAIBHOTO
pacrnipenenenus. [Ipaktuueckas padota ¢




HCIIOJIb30BAHHUEM 3JICKTPOHHBIX Ta6JII/ILI

Jlucniepcus ¥ CTaHJAPTHOE OTKIOHEHUE
rE€OMETPUYECKOTO PacIpeEICHUsl. .

31 [IpakTuyeckas pabora c !
WCIIOJIb30BAHUEM JJICKTPOHHBIX TAOJINIL

32 O06o01IeHne 1 cuCTeMaTH3alus 3HaHU N 1
KontponsHas padota Ne2: "Ucnbeiranus

33 bepnymnu. CnyyaiiHble BETUYHUHBI U 1
pacrnpeneneHus"

34 O06o01menre U cucTeMaTru3aus 3HaHU I 1

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasencrBo YeObieBa. Teopema
UYeobrbimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCET

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

Hepasencto YeOnimeBa. Teopema
Yeopimesa. Teopema bepnymnu. 3akoH
OOJIBIINX YKCEN

Br100pouHBIi METO T MCCIIEIOBAHMIA

[IpakTudeckas paboTa ¢ HCIOJIL30BaHHEM
AJIEKTPOHHBIX TAOJIUI]

I'enepanbHasi COBOKYITHOCTH M ClTydaifHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEero u
JIMICTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

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




OneHuBaHue BEpOSTHOCTEN COOBITUH IO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C IOMOILBIO CBOMCTB
M3YYEHHBIX paclpeeIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB
M3Y4YEHHBIX paclpeeIeHun

11

[IpakTruueckast paboTa ¢ UCHOJIb30BAaHUEM
AIEKTPOHHBIX TAOJIHUII

12

[IpuMeps! HEPEPBIBHBIX CITYYaHBIX
BeJIMUMH. OYHKIUS IIIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAAILINX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY pacipeesieHUusIM

14

OYHKIHNS MIIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOr0 pacupeesieHus

15

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

16

ITocneqoBaTenbHOCTL OJUHOYHBIX
HE3aBHUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoaALIeH K pactipenenenuto [lyaccona

17

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

18

KoBapuarus 1ByX ciy4aifHbIX BEJIMYMH.
Kosdduuuent koppensuuu

19

CoBMecTHBIC Ha6J'IIOI[eHI/I5I ABYX BCJIMYUH




20 Br160opounslii k03 HUITMEHT KOPPEIsSIIH

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

22 Jluneitnas perpeccus

3 [IpakTuyeckas paboTa ¢ HCIOJIBL30BAaHHEM
AIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOILBIO

24 TaOIHI] U AUArpamMM, OTHcaTelIbHAs
CTaTHCTHKA

)5 OMBITEI ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMU

26 Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEeHHEM (PopMyIT
Brruncienue BeposTHOCTEH COOBITHIA C

7 MIPUMEHEHHEM IrpapUuecKux METOI0B:
KOOpAMHATHAs npsmMasi, 1epeBo,
JuarpaMmma Jidiepa

28 Ciny4aliHble BEJIMYMHBI U pacpeaesICHUS

29 MaremaTruyecKkoe OKUAaHuEe CIy4alHOM
BEJINYMHBI

30 MareMarnueckoe 0XKUAAHNE CITy4YallHOU
BEJINYMHBI

31 KontponbHas padota: "BeposTHocTh 1
CcTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITUH C

32 npuMeHeHneM (Hopmyl u rpadudecKux
METOJIOB

33 Brruncnenue BeposTHOCTEH COOBITUH C




puUMeHeHHeM (GOpMYIT U TpapUUecKuX
METO/IOB

CrnyyaiiHble BETUYHUHBI U paclpeeieHusl.

34 MaremaTtuueckoe OXuAaHuEe CIIydallHON 1
BEJTMYMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 UuTarh U CTPOUTH TAOJIULBI U JUArpaMMBbl
6.2 OnepupoBaTb  NOHATUSIMU:  CpeOHEE  apU(PMETUUYECKOE,  MEAMaHa,
' HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllydailHoe
coObITHE, 3JIEeMEHTapHOE CcOObITHE (DPIEMEHTapHBIM HCXOJ) CIydalHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHBIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHbBIX SKCIIEPUMEHTax
Haxomute u ¢opmynupoBath coObITHS: mepecedeHne U oObeAUHEHHE
6.4 JAHHBIX COOBITHHA, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS AUarpaMMaMu Jijepa u GOpMyIION CIIOKEHHUS BEPOSTHOCTEH
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTHU C IMOMOIIBIO IMpaBUia YMHOXKEHHUS, C IMOMOIIBIO
JiepeBa CIIy4aiHOro OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAHUH, yCrieX U HeyAaya; HaXOJAUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUNA 10 IEpPBOro Ycrexa, HaxOJUTh BEPOSTHOCTU
coObITHII B cepuH UCTIBITaHUN bepHynnu
6.8 OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA, paclpelelieHue
' BEPOSITHOCTEM, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMETHbIE Pe3yJabTAThl OCBOCHHUSI OCHOBHOM
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, HAaXOJUThb MAaT€MaTU4YECKOE OXKUAAHME 10  JAHHOMY

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




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

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 YHUCTIOBBIX 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.
BeposTtHOCTH COOBITHI B OMIBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMUA COOBITUSIMHU
6.3 Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOIOKHBIC
coObITus. {uarpammel Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN
6.4 YcnoBHass  BEpPOSITHOCTh.  YMHOXEHHE  BEPOATHOCTEH.  JlepeBo  ciaydailHOTO
' skcriepuMenTta. Gopmyna mosHO#M BeposiTHOCTH. HezaBrucrumMbie coOOBITHS
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 HCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHymn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
’ [IpuMmeps! pacripeiecsieHnid, B TOM YHCIIE TEOMETPUIECKOESH OMHOMHUAIBHOE
11 KJJIACC
Kon IIpoBepsieMbId 3J1€MEHT COAECPKAHUS
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucnoBble XapakTEpUCTUKHU CIIYyYallHBIX BEJIMYMH: MAaTE€MAaTHYECKOE OXKUJAHUE,
JUCHEPCHUS U CTaHAAPTHOE OTKJIOHEHHue. [Ipumepsl mpuMeHeHus MaTeMaThu4ecKOoro
51 0XXKUJIaHUsg, B TOM YHCJIC B 3aJadax M3 MOBCCAHCBHOM XM3HH. MaTeMaTH4YeCKOe
’ OXHJaHWe OMHApHOW CiydallHOW BeNWYHMHBI. MaTeMaTHuuecKoe OKHUIAHHUE CYMMBbI
CIIy4JailHbIX BEIMYHMH. MaTeMaTH4ecKoe 0KHIaHue U AUCTIEPCUSI TEOMETPUUYECKOTO U
OMHOMHUATBHOTO paclpeaeTIeHH
59 3akoH OOJNBIIMX YHCET W €ro polib B Hayke, mpupoje U olmiecTBe. BriOopouHBIif
' METO{ KCCIIEOBAHUI
5.3 [IpuMepsl  HENmpepbIBHBIX  CIy4allHbIX  BeNWuYuH. [loHSATHE O  TIUIOTHOCTH




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




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

BrnageHnne MeromaMH JIOKA3aTENbCTB, aNTOPUTMAaMHU DPEIICHUS 3ajad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJOKHOE YTBEP)KJIEHUE, MPUBOIUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU WHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
IMOHATUSAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallki HaJl MHOXCCTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHCcIIe U3 IPYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a1aBaTh
¥ OIMHUCHIBATH Tpadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLlMOHATIBHBIM IIOKA3aTelleM, CTENEeHb C JIEMCTBUTENIBHBIM MOKA3aTesIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeNl; YMEHHE MCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINN 00Imuii
JIeTUTEeIh W HauMeHbllee olliee KpaTHoe, alropuT™M EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

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




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEepUpOBaTh MOHATHIMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
IPOM3BOJUTH apU(PMETHUUYECKHE JEHCTBUA C KOMIUIEKCHBIMH 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, JorapudmMuyecKkue, TPUTOHOMETPUUECKHE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpPaBHEHUS,
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 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHAMH: (GYHKIHS, YETHOCTH (DYHKIUH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBasg U BTOpas MpOu3BOJHAS (YHKIUU, T€OMETPUUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMK (DYHKIUIH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Tpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
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

MOMOIIbI0 MU GEepPeHINATHLHBIX YPABHCHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TOKa3aTelabHas U
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONh30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpaXaTh (OpMYITaMH 3aBUCHMOCTH MEXKIY BEINYHHAMU;
HCIIOJIb30BaTh 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 3aa4yd 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
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIIEOBaTh MOJIYYEHHOE pEIICHUE U
OIICHUBATh MPABJONOAOOHOCTh PE3ylIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3314, UCCIIEI0BATh
NOCTPOCHHBIE  MOJEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaOiMIaxX, HA AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaUyecKu MCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccuun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C UCIOJB30BaHUEM TpadUuecKuX METOIO0B; MPUMEHSTH
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CITy4dailHas BEJMYMHA, paclpelesieHHe BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  pacClpeneeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWMCTBA M3YYEHHBIX pACIpPENEICHUN ISl PeIICHUs 3a1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHWE TIPUBOJUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepecTaHoBOK; OwHOoM  HblOTOHA;  yMeHWE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMenue omnepupoBaTh MOHATUSMU: TOYKA, MpsiMasi, IJIOCKOCTD,
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, Yroll MEXIy IUIOCKOCTSAMH,
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 TIOMOIIbI0 TEOMETPUYECKMX TOHATUHA W BEIWYHMH, pelaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapamienenunes, Opu3Ma, NOUpamuia, Qurypa M TOBEPXHOCTh
BpallleHHs], LMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPaMHblL, MPHU3MBI, KOHYyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSITEIHHO
(GbopMynHpOBaTh OINpEaeNICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(uKanuioo ¢uryp 1o
pa3IMYHBIM IIPU3HAKaM, BBIIOJHATE HEOOXOIUMBIE JIONOJHUTEIbHBIC

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (PUTYPHI, B TOM YHUCIIE B TMPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJE30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIHYWHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peaJbHOM JKU3HM;, YMEHHE BBIYHUCISATH TE€OMETPUUECKHUE BEIMYMHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMUbl, MPU3MBI, IHIUHJpPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCIACHUC BCKTOpa Ha 4YHCIO, pPas3jIoKECHHUE BCEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHne BBIOMPATh MOAXOASIINNA METOJT ISl pEIISHUs 3a7a4i; TOHUMaHHE
3HAYUMOCTH MAaTEMaTHKUd B H3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUOANUECKHUE APOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPATbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCIECHUS, TPABUIa OKPYIJICHHUs, PUKHUJIKA U OIICHKa
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUUYECKIe YPaBHEHHUS
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 YpaBHeHMsI, HEPaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




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

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymu ¢ynkuun.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHast (yHKIUS C HATypajdbHBIM M LEJbIM Moka3aTeneMm. 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 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 TPOM3BOTHOW K HCCIEAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero 1 HaUMEHbIEro 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-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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