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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH JIsi OPMUPOBAHUS Yy 00yHaIOUIUXCSI CTATUCTUYECKON KYJIbTYpbl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOIO MHpA, pPa3BUBACTCS TMOHUMAHHUE 3HAYMMOCTH U OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YpOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJENSIX, UCTIOIb3YEMbIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. YueOHBIH Kypc sBIseTcS 0a30i It OCBOEHHUS BEPOATHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW Mepe MCIOJIb3YIOT anmmapaT
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, M CTATUCTHKA» Ha YIrIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB MW TEOPUU MHOXKECTB, HEOOXOAMMBIC ISl TOJHOIIEHHOTO OCBOCHUS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHbIX BEJIMYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpefieIeHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolUXCSd Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMU BEJIMYMHAMU W OIMCAaHHE JTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, U BO MHOI'OM ONUPAIOTCS Ha CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMUYECTBA TAaKMX COOBITUN HOCHT pPa3BHBAIOIIMK XapakTep W
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Henento), B 11 wmacce — 34 waca (I wac B Hememwo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: MIEPECEUCHHUE, 00bEIMHEHNE, MPOTUBOIIOIOXKHbBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepumenTa. Gopmyna nomHou BeposTHOCTH. Popmyna barieca. He3aBucumsle
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHuK bepuymnu. CiydaliHblii  BBIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMecTHOE paclpenelieHHe [ABYX Ciy4dalHbIX BeaM4uH. HezaBucumble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe OXHJaHUE CYMMBbI  CIIyYalHBIX  BEJIWUYHH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITyYaiiHOW BEIMYMHBL. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JHUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYalHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU pactpeseneHus. PaBHOMEpHOE paclpeleleHlue U €ro CBOMCTBa.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeJIbHOT0 pacupeieNeHus, PyHKIMs MIIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

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

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiiuu.  CoBMECTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBs3bl0. JIMHEHHas perpeccusi, METOJ HAUMEHBIINX KBaJPaTOB.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKONW T'PakJIaHCKONW HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ja B MTOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTeMaTHYECKUM aCTIeKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3MYECKasi aKTUBHOCTbH), (PHU3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HaIpaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOI0 XapaKTepa KOJIOTHYECKUX MPOOIeM, OpUEHTALIHUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl 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 ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOW KakK CpEeJACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpPOBaTH W  NPEeOOpPa3oBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue AeicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMK, JAHHBIX, HEOOXOAUMBIX NJIi 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(POPMALIUIO, TPEJACTABIATh €€ B Pa3IMYHbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
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 XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme 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, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTeIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpenemsiTh
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 CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, AJIEMEHTApHOE CIydailHOe COOBITHE (IJIEMEHTAPHBIM UCXOT)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BaTh JUAarpaMMBbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBHUCHUMbIE COOBITHS, JI€PEBO CIYyYaHOTO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHHUS
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,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepUM UCTbITaHUI bepHyJuIHM, B ONbITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

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

ONEPHUPOBATH MOHATUSAMU: COBMECTHOE pACIpEEICHHUE [BYX CIy4ailHBIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus JABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTE€MAaTHYECKOTO OKUJIaHMs CIy4ailHOW BENMYMHBI (paclpeiesieH s ), IPUMEHSTh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO pacIpeiesiCHUN;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4allHOM BEJIMYWHBI, TPUMEHATh CBOWCTBA JUCIECPCUU CIIYYAWHOW BEJIWYHHBI
(pacnpeneneHus) NpyU PELICHUM 3a]ay, BBIYMCISATH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKHU 1O JAaHHOM BBIOOpPKE M OILICHUBATH
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTHE  HPUMEPHl  3a1ad, [PUBOASIIIMX K  IOKa3aTE€IbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS IUIOTHOCTH W CBOWCTBA HOPMAJIBHOTO PaCIpEAeNICHUS;ONPEAEIIATh
KO3(pPULIMEHT TUHEUHOU KOPPEISIIuU, BRIOOPOUHBIA KOA(DPUIUEHT KOPPENSIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IIpakTuyecku
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoThl
pecypcsl
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KeHNE U YMHOKEHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocnenoBaTebHbIX HCIIBITAHUN.
5 Ucnprtanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYIMHOCTHU
6 CrnydaifHple BEIMYHMHBI M pacIipeaeICHUs 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IIpakTuyecku

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI e padoThl
pecypchl

3aKkoH OOJIBIITUX YUCETT

DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

HenpepbiBHBIE CilydallHbIE BEJTMYHHBI

(pacmipenenenus), moka3zaTeabHOE U 4

HOPMaJIbHOE pacnpezeseHus

Pacnpenenenne Ilyaccona

CBs3b MEXKY CTy4YalHBIMU BEJIMYMHAMU 6

O06001eHre u cucTeMaTu3alus 3HaHun 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

Crenens (BaJleHTHOCTD) BepiIuHbL. [1yTh
B rpade. Llenu u uKIIBI

I'padsr Ha mnockoctu. [epeso
CIIy4ailHOTO SKCIIEpUMEHTA

CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U
CITyJaitHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXO/TBI)

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTE CilydaiiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU

[lepeceuenue, 00beIMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIONOKHBIE
coObITHst. @opMysa CIOKEHUS
BEPOSITHOCTEN




VYcioBHas BEPOSITHOCTh. Y MHOYKEHHE

8 BeposTHOCTEH. DopMmyra yCIOBHON
BEPOSITHOCTH
YciioBHASI BEPOSITHOCTh. Y MHOKCHHE

9 BeposTHOCTEH. DopMyna ycIoBHOU
BEPOSITHOCTH

10 dopmyria MOTHONW BEPOSITHOCTH

11 ®opmyina baneca. HezaBucumele
COOBITHS

12 KoMOuHaTOpHOE TIPABIIIO YMHOKEHUSI.
[TepecTtanoBku U dakTOpHaT

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®opmyna ouHoma HproToHa
Kontponbras padota Nel: "I'padswr,

15 BEPOSITHOCTH, MHO>KECTBA,
KoMOMHaTOpHuKa"
bunapHbIii ciydaiiHbIN OTIBIT
(ucnpITaHKe), yCIeX U HEyaava.

16 HezaBucumpie ucnibitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUI J10
MIepBOro ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnynnu

19 Crydaiinplii BBIOOp M3 KOHEUHOM




COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6JII/III

21

Cnyuaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacnpeneneHus

22

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

23

['eomeTpuueckoe pacnpeneneHue.
buHoMuanbsHOE pacnpeneeHne

24

MareMatrnueckoe 0)XKUAAHNE CITydalHON
BenmnuuHbl. COBMECTHOE pacIpe/Ie/ICHHE
JBYX CIIy4allHbIX BEJIMYNH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBOJICTBa MAaTEMATUUYECKOTO OXKUIAHUSI.
MareMatnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOM BEJIMYHUHbI

26

Maremarnueckoe 0XKUAAHNE
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacnpeneneHui

27

[[chepcnﬂ " CTAaHAAPTHOC OTKIIOHCHUC

28

Jucnepcus OuHapHOU ciiydaiiHOMN
BeJnuMHbL. CBOMCTBA JUCIIEPCUHU

29

MareMaTH4ecKoe OKUIaHHE
MMPOU3BCACHUA U NUCIICPCUSA CYMMBI
HC3aBUCUMBIX CJIy‘I&ﬁHHX BCINYNH




Jucniepcusi OMHOMHAIBHOTO

30 pacnpenenenus. [Ipakruueckas pabota ¢ 1
HCIIOJIb30BAHNUEM JICKTPOHHBIX TaOJIHUIL
Jlucriepcust ¥ CTaHAaPTHOE OTKIIOHEHUE

31 reOMETPUYECKOTO PACTIPEICIICHHUS. . 1
[IpakTuyeckas pabora c
HCIIOJIb30BAHNUEM JICKTPOHHBIX TaOIHUI]

32 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
Kontponsnas padota Ne2: "Ucnbeiranus

33 beprymu. Cry4qaiiHbie BETHYUHBI U 1
pacnpeneneHus"

34 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3y4eHu
s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Hepasenctso YeOnieBa. Teopema
UYeobnimena. Teopema bepuynnu. 3akon
OOJIBIITUX YHCETT

Hepasencro YeOnimesa. Teopema
Yeorpimesa. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOnimena. Teopema
Yeopimena. Teopema bepnymnu. 3akoH
OOJIBIINX YUCEN

Br100pouHBIi METOT MCCIIEIOBAHMIA

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/II_[

I'enepanbHasi COBOKYITHOCTh M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEero u
JMCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

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




OneHrBanue BEpOATHOCTEH COOBITHI TIO
BBIOOpKE

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

10

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

11

[IpakTuueckas paboTa ¢ UCIOJIb30BAaHUEM
AIIEKTPOHHBIX TAOJIHUII

12

[IpuMeps! HEIPEPBIBHBIX CIIYYaHBIX
BeJIMYMH. OYHKIUS IIIOTHOCTH
BEPOSTHOCTH

13

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

14

CDYHKI_[I/IS[ INIOTHOCTH BEPOATHOCTU
IIOKa3aTCJIbHOT'O pacCpEaciICHUA

15

CDYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU
HOpMaJIbHOI'O paclpCaCICHUA

16

ITocnenoBaTenbHOCTL OJUHOYHBIX
HE3aBHUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoasLIel K pactpenenenuto [lyaccona

17

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

18

KoBapuarus 1Byx ciy4aifHbIX BEJIMYMH.
Kosdduuuent koppensauuu




19

CoBMmecTHBIE HAOTIOICHUS IBYX BEIMYUH

20 Br160opounslii k03 HUITHEHT KOPPEIsSIIH

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

22 Jluneiinas perpeccus

23 [IpakTnueckas paboTa ¢ UCTIOIb30BAaHUEM
AIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOILBIO

24 TaOJIUI] ¥ TUarpaMmm, OrucaTeabHas
CTaTHCTHKA

o5 OnBITHI C PaBHOBO3MOXHBIMU
AJIeMEHTApPHBIMH COOBITUSIMHU

26 Brruncienue BeposTHOCTEH COOBITHIM C
puMeHeHneM GopMy
Brruncnenue BeposiTHOCTEN COOBITHI C

97 MIpUMEHEHHEM IrpapUUecKuX METO0B:
KOOpAMHATHAs npsmMasi, 1epeBo,
Jmarpamma Jidiepa

28 CrnyuaiiHble BEJIMYUHBI U PaCIpeeICHUs

29 MareMarrnueckoe 0)XKUAAHUE CITydYallHOU
BEJINYMHBI

30 MareMarnueckoe 0XUAAHUE CITy4YallHOU
BEJINYMHBI

31 KonTtponsHas pabota: "BeposaTHocTs 1
CTaTUCTUKA"

39 Brruucnenue BeposTHOCTEH COOBITUH C

npUMeHeHHeM (GOopMyIl U TpaprUecKuX




METOI0B

Boruncnenue BeposiTHOCTEN COOBITHH C

33 npuMeHeHHeM (GOPMYIT U TpapUIeCKIX 1
METOJIOB
CryuaifHble BEeIMYHUHBI U PACTIPE/ICIICHHSI.
34 MareMatnueckoe 0KUAAHNE CITydalHON 1
BEJIMYHMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHO NPOTrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHUKA
6.1 YutaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI
6.2 OnepupoBaTb  MOHATUSIMU:  CpeOHEE  apUPMETUUYECKOe,  MEAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4alHBIN SKCIIEPUMEHT (OMBIT) U ClaydailHOe
coObITHE, 3JIEMEHTapHOE COObITHE (DIEMEHTApHBIM HCXOMA) CIy4alHOTOo
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITUSMU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITyYalHbBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBath cOOBITHS: TNepecedeHne U OoObeAUHEHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS TUarpaMMamMu Jijiepa u GOpMyIION CIIOKEHHS BEPOSITHOCTEH
MIpH pelIeHUHU 3a]1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IOMOIIBIO TpaBUjia YMHOXKEHHS, C MOMOIUIbIO
JiepeBa CIIy4aiHOro OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUH, yCcrieX U HeyAaya; HaXOJUTh BEPOSITHOCTU COOBITUH B Cepuu
' HE3aBUCHUMBIX HCIBITAHUN 70 MEpBOro ycrexa, HaXOAWThb BEPOSTHOCTH
coOBITHIA B cepyuH UCTIBITAaHUN bepHynnu
6.8 OnepupoBaTh MOHATUSAMHU:  CiIydyailHas  BENUYMHA, paclpe/eeHHe
' BEPOSITHOCTEMH, AUarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMEeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIy4alHOH  BEJIMYMHBIIO

pacnupeaACIICHUIO UJIN C IOMOIIBIO AUarpamMm




OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OXKMJIAHUS, IPUBOJIUTH
IIPUMEPBI TOTO, KaK MPUMEHSETCI MaTEMAaTUYECKOE OKMJIAHUE CIydalHOMN

5.2 BCIIMYUHBI, HaxXoauThb MaTEMATHYICCKOC OXHaaHue 110 JaHHOMY
pacIpeesIeHUI0

5.3 Nwmets npencTaBieHne o 3aK0HE OOJIBIINX YHCEN

5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpECIICHHN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenune qaHHBIX ¢ TOMOIIBIO Tabnui u auarpamm. CpenHee apudMeTUIecKoe,
MeuaHa, HanOoJbIllee ¥ HaWuMEHbIIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIeMEeHTapHbIE COOBITHS
(ucxonwr). BeposTHOCTH CitydaiiHOTO COOBITHSA. BAM30CTh YaCTOTHIM BEPOATHOCTH
coObiTuil. CitydaiiHble ONBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Oneparuu Haj COOBITHSIMHU: TIEpECEUYCHHE, OOBCAMHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BeposiTHOCTEH. JlepeBo  cilydallHOTO
skcriepuMenTa. dopmyrna mosHoM BeposiTHOCTH. HezaBucrumMbie COOBITHS

6.5

KombOunaropHoe mnpaBuino ymHoxeHus. IlepecranoBku wu  ¢akropuan. Yucio
couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapsplii ciayualiHblii omBIT (MCHBITaHHWE), ycmeX W Heyaada. HesaBucumbie
ucnbiTanua. Cepusi HE3aBUCHMMBIX HCHOBITAaHUNM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHyin

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnipenieneHuii, B TOM YHCIie TeOMETPUIECKOer OMHOMUAIBHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS

Teopm{ BepOHTHOCTCﬁ Hn CTaTUCTHUKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIMYMH: MaTeMaTHUECKOe OXKUIAHUE,
JUCIIEPCUsl M CTaHJAPTHOE OTKJIOHEHHue. [Ipumepbl mpuMeHEeHUs MaTeMaTU4ecKoro
OKMJaHMs, B TOM 4YMCIE B 3aJadyax M3 IOBCEJIHEBHOM >KM3HM. MaremaTudeckoe
OXKUJlaHue OMHApHOM ciydailHOH BenuYuHBI. MaTeMaTHYecKoe OXKUAAHUE CYMMBbI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUAaHuE U JUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOJNBIIMX YHCENT M €ro poiib B Hayke, mpupojae U olmiecTBe. BriOOpoUHBIif
METO]] UCCIIEOBAHNN




5.3

[Ipumepsl  HENpephIBHBIX  CIIy4allHbIX BeJWYMH. [loHATHE O  IJIOTHOCTH
pacnpeneneHus. 3ajgauu, NPUBOAAIIME K HOPMaJIbHOMY pacrnipeenenuto. [lonarue o
HOPMAJIbHOM paclpeieICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne MeromaMu JI0OKa3aTeNbCTB, aNTOPUTMAMHU DEIICHUS 3ajad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPHU3HAK, JI0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMNOJIOKHOE YTBEPKJAECHUE, NMPUBOAUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHAYKIHH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHUBATh
JIOTHUYECKYI0  TPABWIBHOCTh  PACCyXIEHUH; yYMEHHE OIEPUPOBATH
MOHATUAMU. MHOXKCCTBO, IMOAMHOXECTBO, OII€pallMd HAaA MHOXCCTBaMU,
YMEHHE  WCIIOJb30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SBJICHUH W NPU PEIICHUU 3314, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cBa3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
¥ OIMHUCHIBAThH Tpadbl Pa3IMYHBIMU CHOCO0AMU; HCIIOJIb30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJI0Ee YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YMCJIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypalbHbIX, ILEJbIX, PpAlMOHAIBHBIX, JEHCTBUTEIBHBIX
YHCeNl; YMEHHE HCII0JIb30BaTh PU3HAKU JIETUMOCTH, HAUMEHbIINH 00Iuii
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBINIOJIHATH BHIUMCIIEHUE 3HAYCHUH U TPpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONepUpOBaTh  MOHATHUAMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKasl IPOTPECCHs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYpPpPEHTHBIX (POPMYIT; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anredOpanyeckas), yMETh
IPOM3BOJUTH apu(METHYECKHE JEHCTBHA C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATH
MNOHATHSAMM:  MaTpuua 2x2  wu  3x3, onpeienuTenb  MaTpUILBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne onepupoBaTh MOHATHAMHU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JorapupMUUYecKue, TPUTOHOMETPUYECKHE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, pPABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pemaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pA3JIMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C [ApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaIbHOM KU3HU

YMenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HelpepbiBHAs (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, TIepBasi ¥ BTOpas MPOW3BOJHAs (DYHKIMH, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOJHOM, MEepBOOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIISATh  MPOUW3BOJAHBIE  CYMMBbI, TPOM3BEICHMS, YaCTHOTO U
KOMIIO3UIMK (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHH;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKUUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIIOJIb30BAHMEM afmapara MaTeMaTH4ecKOoro
aHaJlM3a; TPUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO

peuicHrd B MNPUKIIAAHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHYCCKUX U




(bu3nueckux 3a7adax; HAXOJUTh IUIOMAIU U 00BEMBI PUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICITUPOBAHUS C

noMoIeso TuddepeHInaIbHbIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas (GyHKIuS,
KoMIo3uiusl (pyHKOMiA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
(GyHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelibHAs W
agorapudmuueckas (QYHKUHUU; YMEHHE CTPOUTh TIpadUKH H3y4YEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
WCTIONH30BaTh TPapUKH ISl M3YUEHHs TPOIECCOB W 3aBUCHUMOCTEH, IpH
peleHny 3ajad U3 APYruX YYeOHBIX NPEJAMETOB W 3a/a4 M3 peabHOM
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHMOCTH MEXKIY BEIWYHMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIsl pelIeHHs] YpaBHEHUH,
HEpPaBeHCTB M 3aJady C IapaMeTpaMmu; H300pakaTb Ha KOOPIAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJaud pPa3HBIX THIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBH)KEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBHMIO 3aJaud, HCCIENOBAaTh IOJYYEHHOE pELIEHUE U
OIICHUBATh MPABJIONOAOOHOCTh PE3yAbTATOB; YMEHHE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MaTEeMaTHKH; COCTABIISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
INOCTPOCHHBIE ~ MOJEJIM C  HUCIOJb30BaHWEM ammapara  ainreOpsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apuMeTHuecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAUCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIE€KaTh, WHTEPIIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTPAKAIOIILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB H SJEKTPOHHBIX CPEACTB; IpaUUeCKH HCCIEA0BATh COBMECTHHIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IMOHATUAMH: CIydalHBIM OIBIT U CllydallHOE




COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOATHOCTh C MCMOJb30BaHUEM TpapUUECKUX METOAOB; NPUMEHATH
(GopMynBl CIOKEHHS W YMHOXXEHHS BEpOATHOCTEH, (opMyiy MOJIHOM
BEPOSATHOCTH, Gopmyny bepHymin, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSAMH:  CIIydailHas BEIUYMHA, paclpelesiecHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX pACIpENeICHUN IS PEelIeHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICIOBaHUI; yMEHHE TIPUBOJIUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS U PEHICHUs 3a]ad; OICHHBATh
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTaBIATh BEPOSTHOCTHYIO MOJAETH H

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKa, MpsMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUH yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroluecs: IpsMble, NapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIO0JIb30BaTh MpPU PELICHUH
3a/a4 u3y4eHHbIe (DAKTHI U TEOpEeMbl TUIAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHMX MOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PaHHHK, MPAaBUJIbHBII MHOTOIPaHHUK, CEYEHHWE MHOTOTpPaHHUKA,
Ky0O, mnapamienenunesn, Opu3Ma, OHpamuaa, QGuUrypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MMUPAaMUAbI, TNPHU3MBI, KOHyca, LWIMHIpPA, O00BEM Kyoa,

OpsAMOYIOJIbHOTO MapaJuieICIuIcaa, HNUpaMUIbl, IIPU3MbI, NUJIWHIpPA,




KOHYyCa, I1apa, pa3BEPTKa ITOBEPXHOCTH, CEYCHUS KOHyCa M LWIMHJIpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCTD,
Kacaromascsi cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOTpaHHHKA, M300pa)kaTh MHOTOTPAaHHHUKH, (UTYpBl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C ITOMOILIBIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIABHTATh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OmnpoBepraTh MX; YMEHUE MPOBOJAUTH KilaccuPUKaluio GUryp 1o
pa3IMYHBIM [IPU3HAKaM, BBINOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MMOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU . JABHUXKCHUC B IMPOCTPAHCTBCE,
MapaJuIeNIbHBIN ITepeHOC, CHMMETPHUSl Ha IIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TNONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble W TMOJOOHBIE (DUTYPHI, B TOM YHCJIE B MPHUPOJE,
HUCKYCCTBEC, apXUTCKTYPE,; UCIIOJIB30BATh TCOMECTPUICCKHUEC OTHOIICHUS IIPU
pelIeHUH 3a/la4y; HAaXOJWUTh T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTroJl,
IJI0Ia b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUIeOHBIX MPEIMETOB U
W3 peaJbHOM JKU3HM, YMEHHE BBIYUCIATH T'€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, Imomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
M3y4eHHbIE (OPMYyNIbl M METOJbl, B TOM YHMCIE: IUIOIIAb MMOBEPXHOCTH
nUpaMubl, MPU3MBI, KOHYCa, UWIMHJpA, IUIOHaas cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOIO MapajuleNienunea, MOUPaMUAbl, MPU3MBblL, UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX (UTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: INPAMOYIOJibHAad CUCTCMA KOOPIAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyYMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpAa Ha YHCJIO, PaA3JIOKCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJlI MCEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

JUI PEIICHUA TCOMETPUYCCKUX 3a/1ad U 3aJia4 JPpYTIux y‘IC6HLIX peaAMCETOB
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YMmenue BLI6I/IpaTB MOAXOAAIINNA METO, A1 peuiCeHud 3ala4u; IOHUMAaHUC
3HAYMMOCTH MATEMATUKHU B MU3YYCHUU TPUPOAHBIX U O6I.I.[€CTB€HHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacCllo3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC MPUBOJUTL IMPUMEPBI MATEMATUYCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTHUYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA EI'J

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucia ¥ BEIYUCICHHS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE M JECATHYHBIE JIPpOOU, TMPOICHTHI,
' OECKOHEYHBIE MEPUONMUECKHIE IPOoOH
13 ApudmMeTnuecknii KOpeHb HATypalbHOU cTeneHu. J[elcTBus ¢ apudmeTHaecKumMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ 1enbM nokaszaresieM. CTeneHb ¢ paloHaaIbHbIM TTokazareneM. CBoHcTBa
' CTETIEHU
15 CuHyC, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, AapKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KoMILIEKCHBIE YKcIIa
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHaTbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
211 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbl




OyHKIMH U TpapuKH

Oynkius, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymm ¢yHkomm.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOAHOW K UCCIeAOBaHUIO (GYHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJIbIIero U HAaUMEHBIIEro 3HaueHus (YHKIMUA Ha
OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Boiconikuii 1.P., fmenko U.B.; nox pepakunen Amenko 1.B.; Maremaruka.
BepositHocTh 1 ctatuctuka: 10-11-e knaccel: 6a30BbIi ypOBEHb: YUEOHUK: B 2

yacTsax; MockBa, AkiimonepHoe o0miectBo «M3narensctBo «lIpocBenieHue,

2025r.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Maremaruka. BepositHocTh u cratuctuka. 10-11 knacceel. ba3oBblil u

yriyOsi€HHBIN ypoBHU. MeToanueckoe nocodue

N DOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HMHTEPHET

https://edsoo.ru/

https://uchi.ru/

https://minobrnauki.gov.ru/

https://edu.gov.ru/

https://education.bashkortostan.ru/



