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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
MpeaHa3HavyeH sl OpMUPOBAHUS Y OOYyYAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIy4yalHBIX COOBITHM, BEIMYMH U mporeccoB. [Ipu u3ydeHuu Kypca
o0OoramarpTcss MOpPeICTaBICHUsT O00yYalolUXcsl O METOJax HCCleOBaHuUs
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copepxanue y4yeOHOro Kypca HalpaBJIeHO Ha 3aKperyieHue 3HaHUuM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE 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 ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUSI BEPOSATHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe COIMAIbHBIX W ICHXOJOTHYECKUX, TIOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» HA YriayOJEHHOM YpPOBHE BBINIENIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4eOHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne nuaNH «CrydaliHbple COOBITHSI W BEPOSITHOCTH» CIY)KUT
OCHOBOM aJis1 (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeAesieHUH BEPOATHOCTEH
MEXY 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IMOKa3aTeJbHBIM U HOPMaJbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeIeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIep>KaHMsI pa3BUBAIOT TeMY «JlnarpaMMbl paccerBaHuUs», U3yUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HaKOMIJICHUE C pacrpeiesieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TIICUXOJIOTHEH U
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heeno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubI Tpad, nyTu B rpade: mukibl u nenu. CteneHs (BaJIeHTHOCTD )
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEPOSITHOCTH  coObITHMi.  CriydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyna nonHou BepostHocTH. Dopmyna 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 HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuil, B TOM YHCIE€ T[E€OMETPUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, JnoTepes). MaTemaTH4ecKOoe OXHIaHHE OWHAPHOW CIIy4ailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYUHBI
(pacnpenenenus). Jucnepcus OMHApHOM CTydaiiHOM BeIWYHMHBI. MaTemMaTudeckoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KJIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpOCTEHIINX TUIOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEIEICHUMN.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



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

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOIO0 TMOBEACHHUS, CBSI3AHHOTO C IMPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PEIICHUH, pacCyKACHUH, BOCIIPUUMYNBOCTD
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYJIOIIOOUs, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoOMy  OOpa3oBaHHUIO |



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

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH UHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJIe¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
uajaora, oOHapy)KHBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIILHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU 3a]auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WIIM HEJOCTHXKCHUSI pe3yJbTaToB JAESTEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI, pacmpeensiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUS C APYTMMHM YI€HAMH KOMAaHJblL, OIIEHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJIHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIoCKuii Tpad, CBSA3HBINA rpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMHU: CIyYAWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4aifHOTO  OTbBITA, HAXOAWUTh BEPOSTHOCTA COOBITHM B  OMBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHBOMOJOKHOE JAHHOMY, HCIOJb30BaTh JUarpaMMbl
Diisiepa, KOOPJUHATHYIO MPSIMYIO JUISl PEIICHUs 3ajlay, MOoJIb30BaThesl (GOpMyon
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITMA C TOMOLIBIO MpaBWIa YMHOXKEHHs, JepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHue), ycrex W Heyjada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUM MCIBITAHUN 1O IMEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, aMarpamMma paclrpejiesieHus, OuHapHas ciydyailHas BeJIMYWHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus JABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBUCHUMOCTH  CIyYalHBIX  BEJIIMYUH;CBOOOJHO  OMEpUPOBATH  IOHITHEM
MaTEMATUYECKOTO OKHUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHus ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTUYECKOE OKHJlaHhe OMHOMUAIBLHOTO U TE€OMETPUUYECKOTO pacIipe/ieIeHH;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITHh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacnpeneneHus) NpyU PELICHUM 3a]ay, BBIYMCISATH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHUAIILHOTO pacTpe/ieTICHUH.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCJIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3BI, MOJb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOAAIIMX K  IOKa3aTEIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBa HOPMAJIBHOIO pacHpeiesICHUs;0NpenesTh
KO3(pPULUEHT TMHEITHON KOPPpEALH, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KEeHNE U YMHOKEHUE 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacnpezesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O06001eHre 1 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 MareMatuku. ['pad, cBA3HBIN
rpad, mpencTaBiIeHHE 3a/1a41 C
MOMOTIIBIO Tpada

Crenensb (BaJleHTHOCTD) BepiIuHEbL. [1yTh
B rpade. llenu u keI

I'padsr Ha mnockoctu. [epeso
CIIy4ailHOTO 9KCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITyJailHbIe COOBITHS. DJIEMEHTapPHBIC
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, TPOTUBOMOJIOKHbBIE COOBITHS.
PopMyiia cl10KEHUS BEPOSITHOCTEN

YcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BepossTHOCTEN. DopMmyra yciI0BHOU
BEPOSITHOCTHU

YcnoBHas BCPOATHOCTE. YMHOXEeHHe




BeposTHOCTEN. DOopMmysa ycI0BHOU
BEPOSITHOCTH

10

dopmyiia MOJHOK BEPOATHOCTH

11

®opmyna baiieca. HezaBucumbie
COOBITHUS

12

KomOuHaTOpHOE MPaBMIIO YMHOKEHUSL.
[lepectanoBKH U (hakTOpHaT

13

Yucno couerannii. TpeyroJbHUK
[Tackais

14

®opmyna buHoma HproToHa

15

KonTponsnas padora Nel: "I'padwi,
BEPOSITHOCTH, MHOXKECTBA,
KoMOMHaTOpUKa"

16

bunapHbIii cy4ailHBIN ONBIT
(ucmpITaHMe), yCrex U Heyaava.
HeszaBucumbie ucnbitanusa. Cepust
HE3aBUCHUMBIX UCIIBITAHUN JI0 IEPBOTO
ycrexa

17

Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
MEPBOTO ycrexa

18

Cepusi HE3aBUCUMBIX UCITBITAHUINA
bepnynnu

19

Cnydaiinblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20

[IpakTuueckas pabora ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BEpOATHOCTEN. /Jnarpamma
pacrpeneneHus

22

Onepannn Haj cay4aiHBIMU
BennuuHaMu. [Ipumepsl pacipeneacHui.
bunapnas ciydaiiHas BeJIu4uHa




23

I'eomeTpuueckoe pacupeneacHue.
buHoMuanbHOE pacnpeneneHne

24

MareMaTrnueckoe 0KUAAHUE CIIydalHON
BennurHbl. COBMECTHOE paclpe/Ie/ICHHE
JIBYX CJIy4alHbIX BEJIUYHH

25

HesaBucumsle ciydailHble BEJIMYNHBI.
CBoiicTBa MaTEMaTUYECKOTO OKUAAHUS.
Marematuueckoe OxugaHue OMHAPHOMN
CIIy4aiiHOM BEJIUYMHBI

26

Marematudeckoe OXKUJaHNUE
r€OMETPUYECKOT0 ¥ OMHOMHUATLHOTO
pacrnpeneneHuit

27

Jucniepcust U cTaHAAPTHOE OTKJIIOHEHUE

28

Jucnepcust OuHapHOU ciaydailHOMN
BeIM4YMHBI. CBOMCTBA TUCTIEPCHH

29

Marematuyeckoe OXXKUJaHNUE
MIPOM3BEICHUSI U TUCTIEPCHUST CYMMBI
HE3aBHUCHUMBIX CIYUYalHBIX BEITHYUH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipakruueckas padoTta ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

31

Jlucniepcusi U CTaHIAPTHOE OTKIOHEHHUE
Tr€OMETPUYECKOTO PaCIpeICICHHUSI.
[IpakTuueckas pabora ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

32

O00011IeHIE U CUCTEMATHU3AIUS 3HAHUH

33

KontponsHas padora Ne2: "UcnbiTanus
bepuymnu. Ciiy4aiiHble BEIMUMHBI U
pacnpenenexus"

34

O0001IeHNE U cUCTEMATU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTH4eckue
padoThbI

Boanblil ”HCTpYKTaX IO OXpaHe TpyAa B
kaOuHeTe MareMaTtuku. HepaBeHcTBO
YeoOnieBa. Teopema YeOnimeBa. Teopema
bepnynnu. 3akoH 0OJBIINX YHCET

Hepasencto YeOnieBa. Teopema
UYeorpimena. Teopema bepnynnu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOnimeBa. Teopema
Yeobrpimena. Teopema bepnymnu. 3akon
OOJIBIINX YHCE

Br100pouHBIi METO T MCCIIETOBAHMIA

[IpakTdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUII

I'enepanbHasi COBOKYITHOCTH U ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHKa CpeAHEro U
JIMCTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTh U CITydaifHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEero u
JIMCTIEPCUU TeHEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

OneHuBanue BEpOSTHOCTEH COOBITUI TIO
BBIOOpKE

CratucTrudeckas TUIIOTE3A. HpOBepKa
HpOCTCfII.HPIX TUIOTE3 C HOMOIILIO CBOMCTB




W3YYECHHBIX PacCpeeIeHUI

Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB 1
W3YYECHHBIX PaCIpeeICHUM

11 [IpakTrdeckas paboTa ¢ HCIIOIH30BAHHEM 1
AJIEKTPOHHBIX TAOJIHII
[IpuMepsl HEPEPBIBHBIX CIIY4aHBIX

12 BeNIMYMH. OYHKIUS TVIOTHOCTH 1
BEPOSITHOCTH
PaBHoMepHOe pacnpenenenue. [Ipumepst

13 3aJ1a4, MPUBOJISAIINX K IMOKA3aTeILHOMY H K 1
HOPMAaJILHOMY pacipeIelICHUsIM

14 OyHKIHS THIOTHOCTH BEPOSITHOCTH 1
MOKAa3aTeILHOTO pactpeeICHUs

15 OyHKIMS TTIOTHOCTH BEPOSITHOCTH 1
HOPMaJILHOTO pacrpeeseHus
[TocnenoBaTenbHOCTD OJAMHOYHBIX

16 HE3aBUCHUMBIX coObITH. [IpuMep 3amaum, 1
npuBosLIel K pactpenenenuto [lyaccona

17 [IpakTndeckas paboTa ¢ UCIOIb30BAHHEM 1
AJIEKTPOHHBIX TAOJIHII

18 KoBapuanus 1Byx ciiy4ailHbIX BETUYHH. 1
Koaddurment koppensunn

19 CoBMecTHBIC HAOIIO/ICHUS IBYX BEITUMYHH 1

20 Br160opouHbIit KO3()PHUITUEHT KOPPETAIUHA 1

21 Paznuune mexay JII/IHGfIIjOf/i CBSI3BIO U 1
MIPUYHUHHO-CIIEJICTBEHHOM CBSI3bIO

22 JIuneiinas perpeccust 1

23 [IpakTudeckas paboTa ¢ UCTIOIH30BAHHEM 1
AIEKTPOHHBIX TAOJHII

o4 [IpencraBieHre JaHHBIX C TOMOIIBIO 1

Ta6J'II/II_I " JuarpamMmm, OornncarTciibHas




CTaTUCTHUKA

OMBITHI C PaBHOBO3MOKHBIMU

25 1
AJIEMEHTAPHBIMU COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITUI C 1
pUMEHEHHEM (HOpMYIT
Borunicnenue BeposiTHOCTEN COOBITUI C

7 MIPUMEHEHHEM IrpapUUeCcKuX METO0B: 1
KOOpJMHATHas IpsiMasi, IepeBo, AuarpaMma
Ditnepa

28 CrydaiiHbple BeJTMYUHBI M pacIipeIeIeHIUs 1

29 MareMatnueckoe 0)XKUAAHNE CITydalHON 1
BEITUIHHBI

30 MareMatnueckoe 0)XKUAAHNE CITydalHON 1
BEITUIHHBI

31 KOHTpOJ'II)H:é‘lSI pabora: "BeposTHOCTh 1 1
CTaTHCTHKA
Brruncienue BeposiTHOCTEH COOBITHIM C

32 puMEHeHHEeM GopMyIT U TpaPUIecKuX 1
METOJIOB
Brruncienue BeposTHOCTEH COOBITHIA C

33 pUMEHEeHHEM GOpMYJT U TPaPUIECKUX 1
METOJIOB
CnyyaitHble BETUYHUHBI U paclpeeieHusl.

34 Matematuueckoe OXuIAaHue CIIydaiHON 1
BEITUYHMHBI

OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
e e IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTaTHCTUKA
6.1 UWTaTh U CTPOUTH TAOJHUIILI U JUATPAMMBI
6.2 OnepupoBaTb  NOHATHUSIMU:  CpelHee  apuMeThyeckoe,  MeauaHa,
HauOoJbllIee, HAMMEHbIIee 3HaYeHHEe, pa3MaxX MacCHBa YHUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSIMH: CIY4alHBIN SKCIIEPUMEHT (OIBIT) U CiIydyaliHOE
coObITHE, 3JIE€MEHTapHOE COOBbITHE (PIEMEHTApHBIM HCXOJ) CIIy4alHOTO
6.3 OMbITa; HAXOJUThb BEPOATHOCTH B OMNbITaX C PAaBHOBO3MOKHBIMHU
CIIydallHBIMHU COOBITHSMHU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI B
M3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: IepecedyeHue u O0O0beIuHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE JAaHHOMY COOBITHIO;
M0JIb30BaThCsl TMarpaMMamMu Oisiepa U GopmyIioi CloKeHHs BEpOosTHOCTEN
IIPU pElIeHUH 3a]1a4
OnepupoBaTh MOHATHSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTU C TOMOIIBIO TMpaBUja YMHOXKEHHS, C MOMOIUIBIO
JIepeBa CIIY4alHOTO OMbITA
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABIIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: UCHBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEPHs
6.7 WCIIBITAHUN, ycHeX U HeyJaua; HAXOJUTE BEPOATHOCTH COOBITUH B cepuu
HE3aBHCHUMBIX HCIBITAHUNA 10 MEpPBOrO YycleXa, HaXOAUTh BEPOSTHOCTU
coOBITHH B cepuu UCTbITaHuK beprymn
6.8 OHepI/IPOBaTI: MOHATUSMM:  CIy4dailHass  BeJIMYMHA, pacIpelesieHne
BEPOSITHOCTEMH, AMarpaMma pacrnpeaencHus
11 KJIACC
Kon .
L TR IIpoBepsiembie Npe/MeTHbIe Pe3y.IbTATEI 0CBOEHHs! OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJibTara
5 Teopust BeposTHOCTEH U CTaTUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAUYEHUH  CIy4allHOM  BEIWYMHBINO
pacnpeneneHuIo WIK € TOMOUIBIO AUArpaMM
OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OKWUJAHWS, IPUBOIUTH
59 IIPUMEPBI TOrO, KaK INPUMEHSAETCS MAaTEMAaTU4YECKOE OXKUAAHUE CIIydailHOU
BEJIMYMHBI, HAXOAUTb MaTeMaTHMYeCKO€ OXHJaHUE 10 JaHHOMY
pacnpeneeHuI0
5.3 Nmets pencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 HMeTh npencTaBieHHEe O HOPMAJIBHOM paclpeeseHuU




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KVIACC
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 Ta0wI U auarpamm. CpenHee apudmMerndeckoe,
MeuaHa, HauOoJIbIlIee ¥ HaUuMEHbIIIee 3HAYCHHS, pa3Max, JUCIIEPCUsS U CTaHIAapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble 3KCTIEpUMEHTHI (OTIBITHI) U CIydaiHbIe COOBITHS. DJIeMEeHTapHbIE COOBITHS
(ucxompr). BeposTHOCTH CiTydailHOTO COOBITHS. BiIM30CTh YaCTOTBIM BEPOSTHOCTH
coObiTuil. CitydaiiHble OMBITBI C PABHOBO3MOXHBIMHU 3JIE€MEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Haag CcOOBITUAMM: IepeceyeHue, OObeAMHEHHE, IPOTHBOIOIOKHbBIE
coObITus. {narpammsl Diinepa. @opmyiia CiokeHUs] BEpOSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydallHOTO
skcriepuMenTa. @opmyna nosHo#M BeposiTHOCTH. HesaBucrumMbie COOBITHS

6.5

KomOunatopHoe mpaBmwio ymHoxeHus. IlepecranoBku u daxtopuan. Yucio
couetanuil. Tpeyroapauk Ilackans. @opmysna OuHoma HeroToHa

6.6

bunapuplii ciydaliHbIil ONBIT (UCHBITaHWE), ycnex U Heynada. HesaBucumble
ucneiTanud. Cepus HE3aBHCUMBIX UCHBbITaHUM 10 mepBoro ycmexa. Cepusd
HE3aBMCUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BennuuHa. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacnpeneieHus.
[Ipumeps! pactipenieneHnii, B TOM YKClie TeOMETPUIECKOer OMHOMHUAIbHOE

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTHKU CIYYalHBIX BEJIIMYMH: MaTeMaTH4YeCKOe OXKHJIaHUE,
JHICTIEpCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl mpuMeHeHUs: MaTeMaTU4ecKoro
OXHJaHHS, B TOM 4YHCIE B 3aJadyax M3 MOBCEAHEBHOW XH3HU. MareMmarudeckoe
OXUJaHHe OMHApHOW CiydallHOW BenMYMHBI. MaTemaTruueckoe OXHAaHUE CYMMBI
ClIydailHbIX BEJIMYMH. MaTeMaTuyeckoe 0XKUAaHue U JUCTIePCUsi TEOMETPHUUECKOTo U
OMHOMHUABHOTO pPaclpeIeICHHM

5.2

3akoH OOJNBIIMX YHCENT M €ro polib B Hayke, mpupojae U olmiectBe. BriOOpouHBIif
METOJI UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCIIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYMH. IlonsaTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.)13.‘11/1, MNPpUBOAAIINE K HOPMAJIBHOMY paClIpCACIICHULO. Ilonsatue o
HOPMAaJIbHOM pacCIpCACIICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, aNrOPUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
o0paTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NPUBOIUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIHOJbB30BATL MCTOJ MaTeMaTHYEeCKOU WHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MMPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMoOHaIBHBIM II0OKa3aTeleM, CTEHNEeHb C JICHCTBUTENIBHBIM MOKa3aTeleM,
JorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC MPOU3BOJBHOIO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YHCeNl; YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHbIINHN 00Imuii
JIeTUTeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pAallMOHATIBHBIX ~ BBIP@KEHUH; yMEHHME  ONEpUpOBaTh  MOHATHUIMU:
HOCTIeI0BATENbHOCTh, apu(MeTHUecKass MpOTpeccusi, TIeoMeTpHuyecKast

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHUE ONEPUPOBATH MOHATHUSMU: KOMIUICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUICKCHOTO ~ 4ymcia, ¢opMa  3alUCH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), yMETh
MPOU3BOUTE apHUPMETHUSCKUE JCHCTBUS C KOMIUICKCHBIMHU YHCIIAMU;
MPUBOAUTH MIPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YHCEII;, OMIEPUPOBATH
NOHATUSAMU:  MaTpuia 2x2 u  3x3,  omnpenenuTellb  MaTPHIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapu(pMUUECKue, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTb YpPaBHEHWS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUSA, HEPABCHCTBA, MX CHUCTEMBI I DPELIECHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
MEePUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBasg U BTOpas MPOW3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIIOJIb30BaTh MPOU3ZBOJAHYIO JUIsI HCCIEAOBAHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4eCcKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOI0O MOIACIUPOBAHUA C




MOMOIIEI0 T (EepeHIINATBHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTelbHAs |
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpadUKd HM3yYEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHMOCTH MEXIY BEIHYHMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBHIO 3a/1a4d, HUCCIEN0BATHh IMOJYYEHHOE pEUIEHUE H
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4d, UCCIEA0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIMIO, MIPEICTaBICHHYIO0 B TabMUIaX, Ha Auarpammax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPEJICTB; TpaduuecKu UCCIE0BaTh COBMECTHBIE

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

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIYHCIATH

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




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4eCKOe OXKUIaHUe, JHUCIEPCUs M CTaHAApTHOE OTKIOHEHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWE  TIPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHne omepupoBaTh TMOHATHUAMH: TOYKa, MpsMas, IJIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXIy MpsSMONW U IUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenune], Opu3Ma, OUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTU NHpPAMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHIApA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHApa, KOHYCA; YMCHHUC CTPOUTb CCUYCHHC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CECUYCHHUs], B TOM YHUCJE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH KiIaccHuuKanuioo ¢GUryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajyiebHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE (UTYPHI; YMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIHYWHBI (JUTMHA, YTOJI,
IJI01[aAb, 00BbEM) MPU PELIEHUH 337a4 U3 IPYrUX y4eOHBIX MPEIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(mmmHA, yroy, miIoOmagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJIB3YS
U3y4eHHbIE (OPMYNIBI M METOJBbl, B TOM YHCIE: IUIOMIAJb MOBEPXHOCTU
MUpaMubl, MPU3MBI, KOHyCa, IWJIMHIAPA, IUIOMaab chepsl; 00béM Kyoa,
IPSAMOYTOJIBHOTO Hapajulelienuea, NUpaMUIbl, MPU3MbL, LWIMHAPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp

12

VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IIPOU3BCACHUEC BCKTOpa Ha YHCIO, pPa3jIoKECHUE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh MOAXOISIIHNA METOJT JIJIsl pelIeHUs 3a7a4i; TOHUMaHue
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
IOPOIECCOB U SBJICHHI; yMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpIM nokaszarenaem. CTENeHb ¢ pallMOHAJIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 gyrciaamu. [IpuOamKkEHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTJICHHUS, IPUKUIKA M OLEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBanye BHIPAKEHUN

1.9 KomruiekcHbie yncia
2 VpaBHEHHUS ¥ HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [TokazarenbHbie U JorapuMUIECcKre ypaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbie U TorapupMudIecKie HEPaBEHCTBA

2.8 TpuronomeTrpruyeckue HepaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®yukuuy 1 rpahuKu

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsT TOCIIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs!  BEKTOPBI




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

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

Teopusi BeposiTHOCTENH M CTATHCTUKA. DKCIIEpUMEHTaJIbHOE yueOHOe rmocodue
st 10 u 11 xmaccoB ob6mieo0paszoBatenbHbiX yupexaenuii / FO. H. Tropun, A. A.
Makapos, W. P. Beicoukuii, 1. B. fmenko. — M.: MITHMO, 2014.
Marematuka. BepositHocTh M cTaTucTuka: 10-11-e kinaccel: yrinyOnEHHbIN
YPOBEHb : 33/IaUHUK : ydeOHOe mocobue, pa3padoTaHHOE B KOMILUIEKTE C

yueOHukoMm / M. B. Tkau€Ba. — Mockasa : [Ipocsemienue, 2023.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
MaremaTuka. BepositTHocTh M cTatucTuka: 10—11-e kimacchl : 6a30BbIN U
yrayonéHHbI ypoBHU: M34 MeToaudeckoe mocooue s yuurenass. — Mocksa :

IIpoceenienue, 2024.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






