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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyOIEHHOTO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 001ero oopasoBaHus. Y4eOHbBINA KypcC
NpeaHa3HavyeH sl POpMUPOBAHUS Y OOYUAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUUYECKOTO MHCTPYMEHTA JJIs
W3YUYCHUs CIIy4yalHBIX COOBITUM, BEIMYMH U mporeccoB. [Ipu u3ydeHuu Kypca
o0OoramarpTcss MOpPeICTaBICHUsT O00yYalolUXcsi O METOJax HCCleOBaHuUs
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYMUMOCTH U  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanne y4yeOHOro Kypca HalpaBJIiEHO Ha 3aKperyieHue 3HaHUuM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO cHOPMHUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUIST  ONMMCAHHMS  AHTPOMOMETPUYECKHMX W JeMorpaduyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, IIUTEIBHOCTU O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBIseTcs 0a30il NI OCBOEHHUS BEPOSATHOCTHO-
CTaTUCTHUYECKUX METOA0B, HEOOXOJAMMBIX CIEIUATNCTAM HE TOJIBKO MHXKEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe€ COIMAIbHBIX U ICHXOJOTHYECKUX, TTOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (PopMaTH3aInIo.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTUKa» HA YriayOJEHHOM YpPOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaitHble COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOpUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOTO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYypCOB.

Conepxxanve nuaNH «CrydaliHble COOBITHSI W BEPOSITHOCTH» CIY)KUT
OCHOBOM aJis1 (hOpMUpOBaHUSI TPEACTABICHHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAUYCHUSIMU CIIyYalHBIX BEJIMYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE TEOMETPUUECKOT0 1 OMHOMUAIBLHOTO paclpeeieHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IOKa3aTeJbHBIM U HOPMaJbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpesielieHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolMXCs Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeIeICHUSIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBS3M C IOMOIIBIO
Kod(PuIMeHTa KOPpEeNsSlMM M €ro BBIOOPOYHOrO aHajora. OTH DIJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMYy «JlnarpaMMbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHsl, © BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepXkaHus, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIY BpeMeHH. O3HaKOMJICHUE C pacrpeiesIeHUEM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCHUT pPa3BUBAIOIIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyIyIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMU HAayKaMH, TICUXOJIOTHEH U
yIpPaBIICHUEM.

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



COAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubIif rpad, nytu B rpade: mukibl u nenu. CteneHs (BaJIeHTHOCTD )
BepuinHbL. ['padnl Ha miiockoctu. [lepeBbs.

CrnyyaitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTapHbIC
coObITUs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHM.  CrnydailHble ~ ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpECeUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyna nonHou BeposTHocTH. Dopmyia baiieca. HezaBucumbie
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HUcHbITaHud bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHBIMHU BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpelneneHuil, B TOM YHCIE€ T[E€OMETPUUYECKOE U
OMHOMHMAIIEHOE.

CoBMecTHOE pachnpenesieHHe [BYX Ciy4yalHbIX BenauunH. HezaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MAaTEeMAaTHUECKOE OXKUIAHWUE CIy4alHOM BEJIUYUHBI
(pacnpenenenust). I[lpumepbl  HTpPUMEHEHUS  MAaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, JnoTepes). MaTemaTH4ecKOoe OXHIaHHE OWHAPHOW CIIy4aiHOM
BEJIMYMHBI. MaremaTtnyeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Maremarnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMHATBLHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZApPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYUHBI
(pacnpenenenus). Jucnepcus OMHApHOM CTy4dailHOM BeIWYHMHBI. MaTemMaTudeckoe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KJIIACC



HepaBenctBo Yeoniméra. Teopema UebOnimmnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced.  BbplOOpouHBI  MeTOA ~— HccienoBaHW.  BeiOOpouHbIe
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C TOMOIIBIO U3YYEHHBIX PACIpPEIeICHUMN.

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

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

KoBapuanus nByx ciuyvaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiuuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
kodpdunment koppensauuu. Paznuuuve Mexay JUHEHHOW CBSI3bI0 M MPUYUHHO-
CJIEJICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METoI HAMMEHBIIINX KBaIPaTOB.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUU 00YyJaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOM IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUUYECKOrO0 TMOBEACHUS, CBSI3aHHOTO C IMPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, pacCyACHUH, BOCIIPUUMYHBOCTD
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, PETyJsipHas GU3HUecKasi aKTUBHOCTD), (DU3MUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIOOUS, HHTEpEC K
paznuuyHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOH W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHHIO |



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

7) 3KOJIOTNY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHON
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEUICHUs, BbIOMpaTh HauWOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3ybTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IEHU;

NPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(UIUTHI MHOOPMAILIMK, JTaHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh WHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEICTABIATh €€ B PA3IMUHBIX (PopMax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
IEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBlI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3IMYMEe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTaBIATh PE3yJIbTaThl PEIICHUs 3a7a4M, dKCIIEPUMEHTA, UCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MPE3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
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, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIILHOM  pediekcuu  Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH 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
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI pe3yJbTaTOB JESATEILHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI, pacmpeensiTh
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 CBOM JEUCTBUS C APYTMMHM YIE€HAMH KOMAaHJbI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

CBOOOJIHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKuil Tpad, CBSA3HBINA rpad,
nyTe B rpade, Lenb, UUKI, IE€PEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYAWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHOE COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXOM)
CIIy4ailHOTO  OTbBITA, HAXOJWUTh BEPOSTHOCTA COOBITHM B  OMNBITAaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH;

HaxXoJuTh U (HOPMYIHUPOBATH COOBITHS: MepecedeHne, O0bEANHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTHBOMOJOKHOE JIAHHOMY, HCIIOJIb30BaTh JUArpaMMbl
Diiniepa, KOOPJUHATHYIO MPSIMYIO JUIsl PEIICHUs 3ajlay, MOoJIb30BaThesl (GOpMYyIion
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYalHBIX COOBITHUI;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITMHA C TOMOLIBIO MpaBWJIa YMHOXEHHS, JepeBa
CIIy4ailHOTrO OMbITa, HCIOIb30BaTh (POPMYIy IOJHOW BEPOATHOCTH, (HOPMYITy
baiieca mpu pemieHun 3aay, onpeaessiTh HE3aBUCUMOCTh COOBITHIH 10 (popmynie u
10 OpraHU3aluu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHblE KOMOWHATOpPHbIE (OPMYINBI ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4alHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepupoBaTh MOHATUSIMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucriplTaHue), ycrex U Heyjada, He3aBUCHMbIE HCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOAUTh BEPOSTHOCTU COOBITMH: B CEpUM MCIBITAHUN 1O IMEPBOTO ycrexa, B
CepuM HCTbITaHUN bepHyJuIM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIIydalHas BEJIWYMHA, paclpeiesieHHue
BEpOATHOCTEH, AMarpamMma pacrpejiesieHus, OuHapHas ciydyailHas BeJIMYWHA,
reoOMeTpUuIecKoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE paCIpEIEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacIpe/ielieHus JABYX CIy4alHBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBUCHUMOCTH  CIyYalHBIX  BEJIIMYUH;CBOOOJHO  OMEpUPOBATH  IOHITHEM
MaTEMaTUYECKOTO OKHIAHUS CIyYalHON BEIMYMHBI (pacipeiesieHns), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA NPU PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTHYECKOE OKMJIaHhe OMHOMUATIBLHOTO U TE€OMETPUUYECKOTO pacIipe/ieIeHH;
CBOOOJTHO OINEPUPOBATHh TMOHATUAMH: AUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITH CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYHHBI
(pacnpeneneHus) ONpyU PELICHUH 3aJay, BBIYMCISATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUIYECKOTO U OMHOMHUAIILHOTO PacTpeIeTICHUH.

K xonmy 11 kiacca o0y4aronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBIOOPKE U OLIEHHWBATh
XApAaKTEpPUCTUKH TE€HEpPAJIbHOM COBOKYIHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, MOJb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

NPUBOANUTH  NPUMEPBl  3aJay, MNPUBOAAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuro, 3a1ad, IPUBOASLIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTHA BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(YyHKIMS IUIOTHOCTM M CBOWCTBAa HOPMAJIBHOIO pacCHpeesICHUs;0NpenesaTh
KO3(DPUIUEHT JIMHEIHON KOPPpEALi, BEIOOPOUHBIH KO3 (PUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 OnemMeHTHl TeopuH rpados 3
) CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumbie coObITHA
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymmu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Cny4aliHble BEJIMYMHBI U paclpeaesICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

3aKoH OOJIBIITUX YUCETT 5

DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH

HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI

(pacmipenenenus), moka3zaTeabHOE U 4

HOPMaJIbHOE pacnpeesieHus

Pacnpenenenne Ilyaccona

CBs3b MEXKTY CITy4YailHBIMU BEJIMUUHAMU 6

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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

BoHBII HHCTpYKTaX IO OXpaHe Tpyaa B
kaOuHeTe MateMatuku. ['pad, cBA3HBIN
rpad, mpencTaBiIeHHE 3a/1a41 C
MOMOTIIBIO Tpada

Crenens (BaJIeHTHOCTD) BepiIuHbL. [1yTh
B rpade. [lenu u mukIs!

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO 9KCIIEpUMEHTA

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

BeposaTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

[lepeceuenue, 00beIMHEHNE MHOKECTB U
COOBITUH, TPOTUBONOJIOKHBIE COOBITHS.
PopMyiia c10KEHUS BEPOSITHOCTEN

YcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BeposTHOCTEN. DopMmyna yciI0BHOU
BEPOSITHOCTHU

YcnoBHas BCPOATHOCTE. YMHOXeHHe




BeposTHOCTEN. DOopMmysa ycI0BHOU
BEPOSITHOCTH

10

dopmyJia MOJHOK BEPOATHOCTH

11

®opmyna baiieca. HezaBucumbie
COOBITHUS

12

KomOuHaTOpHOE MPaBMIIO yMHOKEHUSL.
[lepectaHoBKM U (hakTOpHaT

13

Yucno couerannii. TpeyroJbHHUK
[Tackains

14

®opmyna buHoma HproToHa

15

KonTponsnas pabora Nel: "I'padwi,
BEPOSITHOCTH, MHO>KECTBA,
KoMOMHaTOpuKa"

16

bunapHbIil cy4aiiHBIN ONBIT
(ucmpITaHMe), yCIeX U Heyaava.
HeszaBucumbie ucnbsitanusa. Cepust
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

17

Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
MIEPBOTO ycrexa

18

Cepuisi HE3aBUCUMBIX UCITBITAHUIA
bepnynnu

19

Crydaiinplil BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

20

[IpakTuueckas pabora ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BEpOATHOCTEN. /Jnarpamma
pacrpeneneHus

22

Onepanun Haj cay4aliHBIMU
BennuuHaMu. [Ipumepsl pacipenencHui.
bunapnas ciydaiiHas BeJIu4vHa




23

I'eomeTrpuueckoe pacupeneacHue.
buHoMuanbHOE pacnpeneneHne

24

MareMarnueckoe 0)KMAAHNE CIIydalHOU
BennurHbl. COBMECTHOE paclpe/Ie/iCHHE
JIBYX CJIy4alHbIX BEJIUYHH

25

HesaBucumsle ciydaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKUAAHHUS.
Maremaruueckoe OxugaHue OMHAPHOM
CIIy4ailHOM BEIUYMHBI

26

Marematudeckoe OXKUJaHNUE
T€OMETPUUECKOT0 ¥ OMHOMHUATIBHOTO
pacrnpeneneHuit

27

Jucniepcust U cTaHAAPTHOE OTKJIIOHEHWE

28

Jucnepcust OMHapHOU cirydaiiHON
BeIMYMHBI. CBOWMCTBA TUCTIEPCHH

29

Marematuyeckoe OXKUJaHNUE
MPOU3BEICHUSI U TUCTICPCUS CYMMBI
HE3aBHUCHUMBIX CIYUYalHBIX BEITHYUH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipakruueckas padota ¢
WCII0JIb30BAHHUEM AJIEKTPOHHBIX TAOJIHUIL

31

Jlucniepcusi ¥ CTaHJAPTHOE OTKIOHEHHUE
Tr€OMETPHYECKOT0 PaCIpe/IeiCHHUS.
[IpakTuueckas pabora ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

32

O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN

33

Kontponsnas padora Ne2: "UcnbiTanus
bepuymnu. Ciiy4aiiHble BEIMUMHBI U
pacnpenenexus”

34

O00011IeHNE U cUCTEMATU3ALNS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoTbI

BoaHbIil THCTpYKTaX IO OXpaHe TpyAa B
kaOuHeTe MareMaTuku. HepaBeHcTBO
YeoOnieBa. Teopema YeOnimeBa. Teopema
bepnynnu. 3akoH 0OJIBIINX YHCET

HepasenctBo YeOnieBa. Teopema
UYeorpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOnimea. Teopema
Yeorpimena. Teopema bepnymnu. 3akoH
OOJIBIINX YUCE

Br100poUHBIi METO T MCCIIETOBAHMIA

[IpakTudeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUIL

I'enepanbHasi COBOKYITHOCTH M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHKa CpeAHEro U
JIMCTIEPCUU TeHEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHasi COBOKYITHOCTH U CITydaifHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEero u
JIMICTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

OneHuBaHue BEpOSTHOCTEH COOBITUI TIO
BBIOOpKE

CratucTudecKkas TUIIOTE3A. HpOBepKa
HpOCTCfII.HPIX TUIOTE3 C HOMOIILIO CBOMCTB




W3YYECHHBIX PacClpeeICHUI

Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB
W3YYECHHBIX PaCIpeeICHUI

1 [TpakTrdeckas paboTa ¢ HCIIOIH30BAaHHEM
AJIEKTPOHHBIX TAOJIHII
[IpuMepsl HEIPEPBIBHBIX CIIY4aHBIX

12 BeJIMYMH. OYHKIUSA IIJIOTHOCTH
BEPOSTHOCTH
PaBHOMepHOE pacnpenenenue. [Ipumepst

13 3a7a4, MPUBOIAIIMX K MTOKA3aTEIbHOMY U K
HOPMAJIBHOMY PacCTpeICTICHUSIM

14 OYHKIUSA TIOTHOCTH BEPOSTHOCTH
MOKa3aTeILHOTO PACTIPECIICHUS

15 OyHKIMS TTIOTHOCTH BEPOSITHOCTH
HOPMAJILHOTO pacrpeeseHus
[TocnenoBaTenbHOCTh OJAMHOYHBIX

16 HE3aBUCHUMBIX cOObITH. [IpuMep 3amaum,
npuBosLIel K pactpenenenuto [lyaccona

17 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
AIIEKTPOHHBIX TAOJIHII

13 KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.
Koaddumuent koppensunn

19 CoBMecTHBIC HAOIO/ICHUS IBYX BEITUYHH

20 Br160opounbIit KO3()PHUITUEHT KOPPETAIUHA

71 Paznuune mexay JII/IHGfII;IOfI CBSI3BIO U
MIPUYUHHO-CJIEICTBEHHOM CBSI3bIO

22 JIuneitnas perpeccus

73 [IpakTideckas paboTa ¢ UCTIOIH30BAHHEM
AIEKTPOHHBIX TAOJIHII

4 [IpeacraBieHune JaHHBIX C TOMOUIBIO

Ta6J'II/II_I " JuarpamMmm, OormucaTciibHas




CTaTUCTHUKA

OMBITHI C PaBHOBO3MOKHBIMU

25 1
AJIEMEHTAPHBIMU COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITUM C 1
pUMEHEHHEM (HOopMYyIT
Borunicnenue BeposiTHOCTEN COOBITUM C

7 MIPUMEHEHHEM IrpapUUECKuX METO0B: 1
KOOpJMHATHas MpsiMasi, IepeBo, AuarpaMma
Ditnepa

28 CrnyyaiiHble BETUUYMHBI U pacpeesieHus 1

79 MareMatnueckoe 0)XKUAAHNE CITydalHON 1
BEJIMYUHBI

30 MareMatnueckoe 0)XKUAAHNE CITydalHON 1
BEJIMYUHBI

31 KOHTpOJ'II)H:é‘lSI pabora: "BeposTHOCT 1 1
CTaTHCTHKA
Brruncienue BeposTHOCTEH COOBITHIA C

32 puMeHeHneM GopMyJT U TpaPuIecKuX 1
METOJIOB
Brruncienue BeposTHOCTEH COOBITHIA C

33 pUMEHEeHHEM GOpMYJT U TPaPUISCKUX 1
METOJIOB
CrnyyaitHble BETUYHUHBI U pacrpeeieHusl.

34 MareMarnueckoe 0XKUAAHNE CITydYallHOU 1
BEITUYHMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
e e IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJibTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOJHUIILI U JUATPAMMBI
6.2 OnepupoBaTb  NOHATHUSIMU:  CpelHee  apudMeThyeckoe,  MeauaHa,
) HauOoJbllIee, HAaMMEHbIIee 3HaYeHHEe, pa3MaxX MacCHBa YHUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSIMH: CIIY4alHBIN SKCIIEPUMEHT (OIBIT) U CiIydyaliHOE
coObITHE, 3JIE€MEHTapHOE COOBbITHE (PIEMEHTApHBIM HCXOJ) CIIy4alHOTo
6.3 OMbITa; HAXOJUTb BEPOATHOCTH B OMNbITAX C PAaBHOBO3MOKHBIMHU
CIIy4allHbIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI B
W3YYEHHBIX CITY4alHbBIX SKCIIEPUMEHTax
Haxomute u QopmynupoBaTh cOOBITHS: IepecedyeHue u OoO0beIuHEeHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE JTAaHHOMY COOBITHIO;
M0JIb30BaThCsl TMarpaMMamMu Oisiepa U GopmyIioi CloKeHHs BEpOosTHOCTEN
P pElIeHUH 3a]1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTU C IOMOIIBIO TMpaBUja YMHOXKEHHS, C MOMOIIBIO
JIepeBa CIIy4alHOTO OMbITA
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABMIIO YMHOKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHUSAMU: UCHBITAHUE, HE3aBHCHMBIE HCIIBITAHUS, CEPHs
6.7 WCIBITAHUN, yCHeX U HeyJaua; HAXOJUTE BEPOATHOCTH COOBITUH B cepuu
HE3aBHCHUMBIX HCIBITAHUNH 10 MEpPBOrO YycleXa, HaXOAUTh BEPOSTHOCTU
coOBITHH B cepuu UCIbITaHUK bepHyin
6.8 OHepI/IpOBaTIi MOHATUSIMM:  CIydailHass  BeJIMYMHA, pacIpelesieHne
BEPOSITHOCTEMH, AUarpaMma pacrnpeaencHus
11 KJIACC
Kon .
TR IIpoBepsiembie NpeMeTHbIe Pe3y.IbTATEI 0CBOEHHs! OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJibTara
5 Teopust BeposITHOCTEH U CTaTUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHUH  CIy4allHOM  BEJIWYUHBINO
pacnpeneneHUI0 WIH C TOMOUIBIO AUArpaMM
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TabwI U auarpamm. CpenHee apudmMerndeckoe,
MeuaHa, HauOoJIbIllee ¥ HauMEHbIIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIAApTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble 3KCTIEpUMEHTHI (OTBITHI) U CIydailHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposTtHOoCTh citydailHOro COOBITHS. BIM30CTH YaCTOTHIM BEPOSTHOCTH
coObiTuil. CitydaiiHble OMBITBI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH cOOBITHI B ONBITAXC PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauny Haag COOBITUAMM: IepeceyeHue, OObeAMHEHHE, IPOTHUBOIOIOXKHbBIE
coObITHs. {narpammsl Diinepa. @opmyiia CioKeHUs] BEpOSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
skcriepuMenTa. dopmyna mosHoM BeposiTHOCTH. HezaBucrumMbie COOBITHS

6.5

KomOunatopHoe mpaBmwio ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyroapauk Ilackans. @opmysna OunHoma HeroToHa

6.6

bunapuplii ciydaliHbIil OmBIT (WCHBITAaHWE), ycnex U Heynada. HesaBucumble
ucneiTanug. Cepust HE3aBHCUMBIX UCHBbITaHUM 10 mepBoro ycmexa. Cepusd
HE3aBMCUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BennuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacnpeneneHus.
[Ipumepsl pactipenieneHuid, B TOM YHCIie TeOMETPUIECKOer OMHOMUAIbHOE

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucrnoBble XapaKTEPUCTHKU CIyYalHBIX BEJIIMYMH: MaTeMaTH4YeCKOe OKHJIaHUE,
JCTIEpCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl mpuMeHeHUs: MaTeMaTUu4ecKoro
OXHJAaHMS, B TOM 4YHCIE B 3aJadyax M3 MOBCEAHEBHOW KH3HU. MareMmarudeckoe
OXHJaHHe OMHApHOW ciydallHOW BemWYMHBI. MaTemaTuueckoe OXHAaHUE CYMMBI
CllydailHbIX BEJIMYMH. MaTeMaTuyeckoe 0XKUAaHue U JUCTIePCUsi TEOMETPUUECKOTo U
OMHOMHUABHOTO paclpeIeTICHH

5.2

3akoH OOMNBIIMX YHCET M €ro poiib B Hayke, mpupojae U oOmiecTBe. BriOOpouHBIif
METO]I UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCIIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYMH. IlonsTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.)13.‘11/1, NMPpUBOAAINNEC K HOPMAJIBHOMY paCHIpCACIICHULO. Ilonsatue o
HOPMAaJIbHOM pacCIpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

BrnageHnne MeromaMu JOKA3aTENbCTB, aNTOPUTMaMU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
o0paTHO€ M MPOTUBONOJIOKHOE YTBEPXKJIEHUE, NMPUBOIUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIHOJB30BAaTL MCTOJ MaTeMaTHYEeCKOU WHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUSA IMTPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  TPABWIBHOCTh  PACCyXIEHUH; yYMEHHE ONEPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXECTBO, OII€pallid HaJ MHOXCCTBaAMU;
YMCHHC HUCITIOJIB30BAThH TeOpeTI/IKO—MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATHbHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHciIe U3 IPYTHX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [10Ka3aTeseM, KOPEeHb HaTypalbHON CTENEHU, CTEIEHb C
palMoOHaIBHBIM IIOKa3aTelIeM, CTEHEHb C JIeHCTBUTENIBHBIM MOKa3aTeleM,
JorapupM uucia, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOIO YHUCIA,
OCTaTOK 0 MOJYJI0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIbHBIX, JEHCTBUTEIBHBIX
YHCeNl; YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHbIINHI 00Imuii
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alroput™M EBkiujga npu
peLIeHUH 33a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMU CUCTEMaMH
CUUCJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHUH; yMEHHME  ONEepUpoBaTh  MOHATHUSIMU:
HOCTIeI0BAaTeNbHOCTb, apu(MeTHUecKass MpOTpeccusi, TIeoMeTpHyecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMETPpHUYICCKAdA TIPOTPCCCHs;




yMEHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHUE ONEPUPOBATh MOHATHUSMU: KOMIUICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIGKCHBIE YMCIA, MOAYJIb U  apryMEHT
KOMIUICKCHOTO ~ 4ymcia, ¢opMa  3alUCH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U anreOpanyeckas), YMETh
POU3BOJUTE apuPMETHUSCKUE JCHCTBUS C KOMIUICKCHBIMHU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YHCEII;, ONIEPUPOBATH
NOHATUSAMU:  MaTpuia 2x2 u  3%3, omnpenenuTellb  MaTPHIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHbIE, JOrapupMUUEcKue, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE peIlaTb YpPaBHEHWS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3IMYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMETpPOM; IPUMEHATH
YpaBHEHUSA, HEPABCHCTBA, MX CHUCTEMBI I DPELIECHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBasg M BTOpas MpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuil CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Trpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBAHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4eCcKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
pelIeHus] B MPHUKIATHBIX, B TOM YHUCIE COLUATbHO-?PKOHOMHUYECKUX H
(busznueckux 3agadax; HaXOAUTh TUIOMATU U OOBEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C




MOMOIIbI0 MU (EepeHIINATBHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUUS, KBaApaTudyHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpaduKd HM3yYEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHUH,
UCTIOJIb30BaTh TPaQUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBHCHMOCTH MEXIYy BEIUYHMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBHIO 3a/1a4d, HUCCIEN0BATHh IMOJYYEHHOE pEUICHUE H
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peanbHblEe CUTyallUd Ha S3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 337a4d, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIHN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HauMEHbIlIee 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOMUIaX, Ha Auarpammax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPEJICTB; TpaduyecKu UCCIIE0BaTh COBMECTHBIE

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

YMeHHe OmnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIYHCIATDH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB; HNPUMCHITH




(GopMyNBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4eCKOe OXKUJaHUe, JWUCIEPCUS M CTAaHAApPTHOE OTKIOHEHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOKMCTBA M3YYEHHBIX PACIPENCICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yYMEHHE TIPUBOJUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEepecTaHoBOK; OwHOM  HploTOHA;  yMeHHWE  TIPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MOTYYEHHBIN pe3ynbTaT

YMeHne omepupoBaTh TMOHATHUAMH: TOYKa, TMpsMasi, IJIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUMA yroJl, IByrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuuBaroLuecs: npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSIMBIMU,
yroil MeXIy MpsSMOW U IUIOCKOCTBIO, YroJl MEXAy IJIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBbIMU,
paccTosiHUE MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKpPYKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIETM C TIOMOIIBIO TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOIIALbL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, OUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTU NHPAMHblL, MPHU3MBI, KOHyca, LMIUHIpa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEpTKAa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE 111apa, IUIOCKOCTb,

Kacaromasacs C(l)epLI, ouJinHApa, KOHYCA; YMCHHUC CTPOUTb CCYCHHC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCJE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(opMynHpOBaTh ONpEaeNICHHs] U3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccHuKanuioo ¢GUryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHbIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHuE M0A00Ms, TOJAOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHny 3alad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI011a/1b, 00BbEM) MPU PEIIEHUH 337a4 U3 IPYrUX y4eOHBIX MPEIMETOB U
W3 peallbHOW JKU3HH, YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(mmHA, yroiy, miIOMAgb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
U3y4eHHbIE (OPMYJIBI M METOJBbl, B TOM YHCIIE: IUIOMIAJb MOBEPXHOCTU
MUpaMubl, MPU3MBI, KOHycCa, IWJIMHIAPA, IUIOMEaab chepsl; 00béM Kyoa,
IPSAMOYTOJIBHOTO MapajulelIenuea, NUpaMUIbl, MPU3MbL, LWIMHAPA,

KOHYyCa, I1apa; yMeHHE HaX0UTh OTHOIIIEHHUE 00BEMOB TIOTI00HBIX (UTyp
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYI'OJibHAd CUCTCMA KOOPIAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, pPa3IoKCHUE BCKTOpa II0 6a3Hcy,
CKaAIIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, Yol MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a1a4 U 3a/ia4 JPYTIux y‘le6HLIX npeaMcTOB
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YMeHne BBIOMPATh MOAXOISIIUNA METOJT JIJIsl pelIeHUs 3aa4i; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYEHUH NPUPOJHBIX M OOIIECTBEHHBIX
IOPOIECCOB U SBJICHHI; yMEHHE paclo3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH MPUMEPHl MAaTEMATHUECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMaTU4E€CKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1 Yuciia ¥ BEIYMCIIEHUS
1.1 HarypanbHbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
L4 Crenens ¢ 1enbpIM nokasarenaeMm. CTENeHb ¢ pallMOHaIbHBIM MoKa3ateneM. CBolcTBa
' CTETICHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JeiictButenbHple  4YHucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEITbHBIMU
1.7 gucnaMu. [IpuOnnkEHHbIC BRIYUCICHUS, TTPABUIIA OKPYTJICHUS, TIPUKHJIKA U OI[CHKA
pe3yibTaTa BEIYUCICHHNA
1.8 ITpeo6pa3oBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie u ApoOHO-paTMOHAIBHBIC YPaBHEHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpUroHOMETPUYECKHE YPABHEHHS
24 [Toka3zaTenpHbIC U JOTapUPMHUCCKIE YPABHCHUS
2.5 Lenbie u ApOoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [Toka3zaTenpHbIC U JIOTApUPMUUCCKUE HEPABCHCTBA
2.8 TpuronomeTpudeckre HepaBEHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
3.1 Oynkiys, cnocoObl 3ananHus ¢yHKiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIHHA

OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U 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,
' HENpPEePBIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKsT TOCIIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hauana MaTeMaTHueCKOro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€eMEHTAPHBIX PYHKINH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 IepBooOpasnas. Murerpan
5 MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHUKA
6.2 BepostHocTh
6.3 KombOunatopuka
7 I'eomerpus
7.1 durypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




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

MaremaTuka. BepossiTHocTh M cTatucTuka: 10-i kiacc : 6a30BbIi U
yrayoJ€HHbIN YpoBHU : yueOHoe nocobue / E. A. bynumosuy, B. A. BynbsiueB. —
Mocksa : [Ipocsemenue, 2023.

Teopusi BeposiTHOCTEH M CTATHCTUKA. DKCIIEpUMEHTaIbHOE yueOHOe nocodue
st 10 u 11 xmaccoB obmeo0paszoBatenbHbiX yupexaenuii / FO. H. Tropun, A. A.
Makapos, W. P. Beicoukuii, 1. B. Sflmenko. — M.: MITHMO, 2014.
Marematuka. BepositHocTh M cTaTucTuka: 10—11-e knaccol: yrinyOnEHHbIN
YPOBEHb : 33/IaUHUK : ydeOHOe mocodue, pa3padoTaHHOE B KOMILUIEKTE C

yueOHnkoMm / M. B. TkauéBa. — Mocksa : [Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA
MaremaTuka. BeposiTHocTh M cTatucTHKa: 10—11-¢ kimacchl : 6a30BBINA U
yrayonéHHbI ypoBHUA: M34 MeToaudeckoe mocooue s yunurens. — Mocksa :

IIpoceenienue, 2024.
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