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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyOIEHHOTO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOIO y4deOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
NpeaHa3HavyeH sl OpMUPOBAHUS Y OOYYAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
MIOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIydyalHBIX COOBITUM, BEIMYMH W mporeccoB. [lpu u3ydyeHuu Kypca
o0OoramarpTcss MOpPEICTaBICHUs O00yYalolUXcsl O METOJax HCCleOBaHuUs
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copepxanue y4yeOHOro Kypca HampaBJ€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMHM Ha Ba)XXHBIX MPUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MIPEICTABICHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUISL  ONMMCAHMsSI ~ AHTPOMIOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3iMYHble POJAa HU3MEPEHHUAX, IJIUTEIBHOCTH Oe30TKa3HOMN
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUSI BEPOSATHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe COLUAIbHBIX U IICHUXOJOTUYECKHUX, TIOCKOJIbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaTn3aIuIo.

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

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

Conepxxanne nuaNH «CrydaiiHble COOBITHSI W BEPOSITHOCTH» CIIYXKHUT
OCHOBOM st (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUd BEpOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUYECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



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

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 «JluarpaMMbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMU HAayKaMH, TICUXOJIOTHEH U
yIPaBIICHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cesa3ubliii rpad, nytu B rpade: mukibl U nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockocTu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEPOSITHOCTH  coObITHI.  CriydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeCeUCHUE, 00beTMHEHUE, IIPOTUBOIOJIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcioBHAas BEPOSITHOCTh. YMHOKEHUE BEPOSITHOCTEH. JlepeBo ciay4alHOTO
skcniepuMmenTa. Gopmyna nomHou BeposTHocTH. Dopmyna baiieca. HesaBucumslie
COOBITHUS.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHuK bepuymnu. CrydaliHblii  BBIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenne  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHBIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIIEHOE.

CoBMecTHOE paclpenelieHHe JBYX CiydalHbIX BeaM4uuH. HezaBucumble
CIy4YalHbIE BEJIWYHUHBL.MaTEeMaTHUECKOE OXKHUJAHWUE CIy4alHOW BEJIUYUHBI
(pacnpenenenus). I[lpumepbl  ITpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe OXHJaHUE CYMMBbI  CIIy4YalHBIX  BEJIWYHH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUATIBEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIWYUHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITy9aiiHOW BEMYMHBI. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JHUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAIIBHOTO
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
koppensiuu.  CoBMeCTHbIe  HAONIOJCHHMS  JBYX  BEJIMYMH. BbIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM 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 Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTeMaTHYECKUM aCTIeKTaM pPa3IMYHbIX BHUJIOB UCKYCCTBa;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (U3UUECKasi aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  00pa3oBaHUIO U



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 MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUEeCKUX 3HAHWU Jig penieHdus 3afgady B 00J1acTH
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 HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, TMOHUMAaHHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJIEHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIEPHUMEHTA, UCCIEIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATH (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUIYaJTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBSI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JAEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: CIyYAWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, AJIEMEHTApHOE ClydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4ailHOTO  OTbBITA, HAXOJWTHh BEPOSITHOCTH COOBITH B  OMBITAaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh U (OPMYITUPOBATH COOBITHS: MEepecedeHne, O0bEANHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELlIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHUI;



ONEpPUPOBATh  NOHATUAMH:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHuu 3aay, onpeaessTh HE3aBUCUMOCTh COOBITUH 10 GopMmylie 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,
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;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOASIIMX K  IIOKa3aTeJIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS IUIOTHOCTM M CBOWCTBa HOPMAJBHOIO pPaCIpEAesICHUS;OPEAEIIATh
KO3(pPULUEHT TMHEITHON KOPPpEALH, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoasubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypebi
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KeHNE U YMHOKEHHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocneioBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYUHBI U pacIipeaeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KonnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne n/m P Konrpoasubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT
DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE | 4
HOPMaJIbHOE pacnpeesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YaillHBIMU BEJIMYUHAMU
O060011eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0
HNOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
ara undposbie
Ne n/m Tema ypoka Kontpoabubie | IlpakTuyeckue A op
Bcero H3ydyeHHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypcsl
1 I'pad, cBsa3HbI rpad), npencTaBieHue 1
3a/1a4uM ¢ MOMOIIBI0 Tpada




Crenensp (BaJleHTHOCTD) BepluHbL. [1yTh
B rpade. Llenu u muKIBI

I'pads Ha mockocTu. JlepeBo
CIIy4aiiHOTO JKCIIEpUMEHTA

CnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U
cilydaiiHble cOOBITUS. DIeMEHTapHbIe
cOOBITHSI (MCXObI)

BeposTHOCTB cilyualiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHAMHU

BeposiTHOCTB cityduaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

[lepeceuenue, 00beTMHEHNE MHOKECTB
U COOBITUI, TPOTUBOTIONOKHbBIE
coObITHs. PopMysa CIOKEHUS
BEPOSITHOCTEH

YcnoBHasi BEPOATHOCTh. Y MHOKEHUE
BepostHOCTeN. Dopmyna ycioBHOU
BEPOSITHOCTH

YcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BeposTHOCcTeR. Dopmyna ycioBHOU
BEPOSATHOCTH

10

dopmyiia MOJIHOK BEPOATHOCTH

11

®opmyna baiieca. HezaBucumebie
COOBITHS




12

KombOunaTopHOE MpaBmiio yMHOKEHUSL.
[lepecTanoBkU U akTOpUa

13

Yucno couerannii. TpeyroJbHUK
[Tackains

14

®opmyna buHoma HeroToHa

15

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

16

bunapHbIil cy4aiiHBIN ONBIT
(ucmblTaHKe), yCIeX U Heynaya.
HesaBucnumsie ncnertanus. Cepust
HE3aBUCHMBIX UCIIBITAHUN JI0 IEPBOTO
ycrexa

17

Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
MEePBOTO ycrexa

18

Cepusi HE3aBUCUMBIX HUCITBITAHUIA
bepnynnu

19

Crny4daifHbli BBIOOD M3 KOHEUHOU
COBOKYITHOCTHU

20

[IpakTuueckas pabora ¢
WCIIOJIb30BAHMEM JIEKTPOHHBIX TAOIHIL

21

Cnyyaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTeH. [lnarpamma
pacnpeneneHus

22

Onepanun Haj cay4aiHBIMU
BennuuHaMu. [Ipumepsl pacipeneacHui.
bunapnas ciydaiinas BeIu4uHa

23

FCOMeTpI/ILICCKOC pacnpeaciiCHuc.




buHoMuanbHOE pacnpeneneHue

24

MareMatnueckoe 0XKUAAHUE CIIydalHOU
BennurHbl. COBMECTHOE pacCpe/IeIICHHE
JIBYX CIIy4alHbIX BEIUYHH

25

HesaBucumsle ciydaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKUAAHHUS.
Matemaruueckoe oXugaHue OMHaApHOU
CIIy4ailHOM BEIUYMHBI

26

Marematudeckoe OXKUJaHNuE
r€OMETPUYECKOT0 M ONHOMHUATLHOTO
pacrnpeneneHuit

27

Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHWE

28

Jucnepcust OuHapHOU ciaydaiiHON
BeIMYMHBI. CBOMCTBA TUCTIEPCHH

29

Marematuyeckoe OXKHUJaHNUE
MIPOU3BEICHUSI U TUCTICPCHUST CYMMBI
HE3aBHUCHUMBIX CITYYalHBIX BEITMYUH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipakruueckas padoTta ¢
WCII0JIb30BAHUEM JIEKTPOHHBIX TAOJIHUIL

31

Jlucniepcusi U CTaHIAPTHOE OTKIOHEHHUE
Tr€OMETPHUYECKOTO PacIpe/ieICHHUS.
[IpakTuueckas pabota c
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOHUIL

32

O00011eHME U cUCTEMATU3ALNS 3HAHUN

33

KonTtponeHast padota Ne2: "HcnbiTanus
bepuymnu. Ciiy4aiiHble BEIMUMHBI U
pacnpenenexus”




34 O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Hepasencrso YeOnimeBa. Teopema
UYeobsbimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOnimena. Teopema
UYeorpimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOsimeBa. Teopema
Yeorpimena. Teopema beprymu. 3akoH
OOJIBIINX YKCEN

Br100pouHBIi METOT MCCIIETIOBAHMIA

[IpakTrdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUI]

I'enepanbHasi COBOKYITHOCTH M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeHEero u
JIMCTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U CITydaiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLieHKa CpEeAHETo U
JMCTIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEpPOSTHOCTEN COOBITUI IO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C OMOIIBIO CBOMCTB
M3YYEHHBIX pacHpeeIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3Y4YEHHBIX pacHpeeIeHun

11

[IpakTuueckas paboTa ¢ UCHIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUII

12

[IpuMeps! HEIPEPBIBHBIX CIIYYaHBIX
BeJIMYMH. OYHKIUSA IIIOTHOCTH
BEPOSITHOCTH

13

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

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
II0Ka3aTCJIbHOT'O pacCpEaCiICHUA

15

CDYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU
HOpMaJIbHOI'O pacIpCaACICHUA

16

ITocneqoBaTenbHOCTL OJUHOYHBIX
HE3aBHUCHUMBIX cOObITHA. [IpuMep 3amaum,
npuBoasLIel Kk pactpenenenuto [lyaccona

17

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

18

KoBapuarus 1ByX ciy4aifHbIX BEJIMYHH.
Kosdduuuent koppensuuu

19

CoBMecTHBIC Ha6J'IIO,[[CHI/I${ ABYX BCJIMYUH




20

Br16opounslii k03 HUIHEHT KOPPEIsSIu

Paznuuue mexny TMHEHHON CBA3BIO U

21 IIPUYMHHO-CIIEICTBEHHOH CBSA3BIO

22 Jluneiinas perpeccus

23 [IpakTudeckas paboTa ¢ HCIOJIB30BaHHEM
AIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOILBIO

24 TaOJIUI] ¥ TUarpaMmm, OrucaTeabHas
CTaTUCTUKA

o5 OMNBITEI ¢ PABHOBO3MOXXHBIMHU
AJIeMEHTapPHBIMH COOBITUSIMHU

26 Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEeHHEM GopMyI
Brruncienue BeposiTHOCTEH COOBITHIM C

97 MIpUMEHEHHEM IrpapUuecKux METOI0B:
KOOpJUHATHasl psiMasi, IEPEBO,
Jmarpamma Jidiepa

28 CrnyyaiiHble BETUUUHBI U paclpeaecHus

29 MaremaTruyecKkoe OKUAaHuEe CIy4alHOM
BEJTUYMHBI

30 Matematuueckoe OXuAaHue CIIydaiHON
BEITUYHMHBI

31 KontponbHas padota: "BeposTHocTb 1
CTaTUCTUKA"
Brruncnenue BeposiTHOCTEN COOBITHI C

32 pUMeHeHHeM (GopMyIl U TpapuUecKux

METOJIOB




Boruncnenue BeposiTHOCTEN COOBITHI C

33 puUMeHeHHeM (GOpPMYIT U TpapUIecKuX 1
METOJIOB
CiyyaifHble BEIMYHUHBI H PACTIPE/ICIICHHSI.
34 MareMatnueckoe 0KUAAHUE CIIydalHOU 1
BEJIMYHMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATUSIMHU:  CpeOHEE  apU(PMETUUYECKOE,  MEAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONIBIT) U CllydailHoe
coObITHE, 3JIEMEHTapHOE COObITHE (DIEMEHTApHBIM HCXOMA) CIy4alHOTo
6.3 OTbITa; HAXOJUTh BEPOATHOCTHM B ONbITaX C PABHOBO3MO>KHBIMHU
CIIydailHbIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX
Haxomute u ¢opmynupoBaTh coObITHS: mepecedeHne U oObeAUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, MPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' MOJIb30BAThCS IUarpaMMaMu Jijepa u GOpMYIION CIIOKEHHUST BEPOSTHOCTEH
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTU C IOMOIIBIO TMpaBUia YMHOXKEHHS, C MOMOUIBIO
JiepeBa CIIy4aiHOTrO OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIIO YMHOKEHHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCHBITAaHUH, yCrieX U HeyAaya; HaXOJAUTb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUNA 10 MEpPBOrO YycleXa, HaXOAWTh BEPOSITHOCTU
coOBITHII B cepuH UCTIBITaHUN bepHynu
6.8 OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA, paclpelesieHue
' BEPOSITHOCTEMH, AUarpaMma pacrnpeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NPoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIIy4alHOH  BEJIMYMHBIIO

pacnupeaACIICHUIO UJIU C IOMOIIBIO AUarpamMm




OnepupoBaTb NOHATHEM MAaTEMaTUYECKOTO  OXKMJAHUS, IPUBOJIUTH
IIPUMEPBI TOTO, KaK MPUMEHSETCd MaTEMAaTUYECKOE OKMJAHUE CIydalHOMN

5.2 BCIIMYUHBI, HaxXoauThb MaTEMATHYICCKOC OXHUJaHUue 10 JaHHOMY
pacIpeelIeHUI0

5.3 Nmets npencTaBieHne o 3aKk0He OOJIBIINX YHCEN

5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpEeIICHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TaOwI U auarpamm. CpenHee apudmMerndeckoe,
6.1 MeraHa, HanOoJIbIllee ¥ HauMEHbIIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
Crny4aiiHple SKCIIEPUMEHTHI (OTIBIThI) U CIIy4aliHble COOBITHS. DJIEMEHTApHBIE COOBITHS
6.2 (ucxompr). BeposTHOCTH CiTydaiiHOTO COOBITHS. BiIM30CTh YaCTOTBIM BEPOSTHOCTH
' coObITuid. Ciy4ailHble OTBITHI C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU.
BeposTtHOCTH COOBITHI B OTIBITAXC PABHOBO3MOYKHBIMHU JIEMEHTAPHBIMUA COOBITUSIMHU
6.3 Oneparun  Haj  COOBITHSIMHU: TIEPECEUYCHHE, OOBEIMHEHUE, TMPOTUBOIOJIOKHBIC
coObITus. Iuarpammsl Diinepa. @opmyria ClI0XKeHHUs BEpOSTHOCTEN
6.4 YcnoBHass  BEpPOSITHOCTh.  YMHOXEHHE  BEPOATHOCTEH.  JlepeBo  ciaydailHOTO
' skcriepuMenTa. dopmyna mosHO#M BeposiTHOCTH. HezaBucnumbie coObITHS
6.5 KombOunaropHoe mnpaBuino ymHoxeHus. IlepecranHoBkun u  ¢dakrtopuan. Yucmio
' couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma HeroToHa
bunapuplii ciayuyaliHblii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
6.6 ucnbiTanua. Cepusi HE3aBUCUMBIX UCHBITaHMA A0 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyin
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
' [Ipumepsl pacripeiesieHnid, B TOM YHCIIC TEOMETPUIECKOESH OMHOMHUAIBHOE
11 KJJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucnoBble XapaKTEpUCTUKHU CIIYyYallHBIX BEJIMYMH: MAaTE€MAaTHUYECKOE OXKUJAHUE,
JUCHIEPCHUSl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumepsl mpuMeHeHus MaTeMaTH4ecKOoro
51 O0XKUJIaHUsg, B TOM YHCJIC B 3adadax M3 IMOBCEOHEBHOM >XM3HH. MaTeMaTHYeCKOe
' OXHJaHWe OMHApHOW ciydallHOW BemMYMHBI. MaTemaTruueckoe OXHIaHUE CYMMBI
CIIy4JailHbIX BEIMYMH. MaTemMaTH4ecKoe OKUJIaHUE U IUCTIEPCUs T€OMETPUUYECKOTO U
OMHOMHATBHOTO pPaclpeieTIeHH
5.9 3akoH OONBIIMX YHCET W €ro polib B Hayke, mpupojae U oOlmiecTBe. BriOOpoUyHBIH
' METOJ1 UCCIIE0BAHUN
5.3 [IpuMepsl  HENmpepbIBHBIX  CIIy4alHbIX BeNWuYMH. lloHSATHE O  TIUIOTHOCTH




pacnpezneneHus. 3agauu, NPUBOAALINE K HOpMaIbHOMY pactipeaeneHuto. [lonsatue o
HOPMaJIbHOM pacipeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOI 00pa3oBaTe/ILHOI NPOrpaMMBbI CpeHero oo1ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJINPOBAThH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYyKICHUH; yMEHHE ONEPUPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBs3HBIN Tpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YHUCIO,
CTEIIEHb C LIEJIbIM [10Ka3aTelleM, KOPEHb HAaTypaJbHOW CTENEHH, CTENEHb C
paLMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATYypaJIbHbIX, LEJbIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX
2 qucel, YMEHHE MCI0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeTh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBINIOJIHATH BHIYMCIIEHUE 3HAUEHUH U TpeoOpa3oBaHus
BBIPQ)KEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKash IPOTrpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckasi, TPUTOHOMETpHUYECKass H ainreOpamyeckas); yMeETh
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHMCEIl; ONEPUPOBATh
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUHW M HEPABEHCTB, DPaBHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHHS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHMH, HauOoJiblliee W HAUMEHbLIEE 3HAuYCHUs
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuif CMBICI TPOU3BOAHOM, TMepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHUCIATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHBIIME 3HA4YeHUs (QYHKIHMA; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3ulusl (pyHKIMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpadUKd HM3yYEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHust  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPAaQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBHCHMOCTH MEXIYy BEIHMYHMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THMOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 33Ja4d U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HUCCIEJOBaTh IOJIYYEHHOE pEeIIeHHue U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: CpelHee apuMeTHuecKoe, MeuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYEHUS, pa3MaxX, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUM; MPEACTABIATH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

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

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOe

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




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymnu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BEJWYMHBI, (QYHKIUU  paclpeiesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; yMEHHE TIPUBOJIUTH TPHMEPHl TIPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUM yroJl, IBYrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpeluMBaoIuecs MpsMble, NapauIeIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTosiHHe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAJL (GUIYpbl, 00BEM GUrypBHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, mnapamienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAaMUbI, IMPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajulefienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapaiieJIbHBIC OCH HWJIM  OCHOBAHWUIO, CCUYCHHUC IIapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(opMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHN: 3alad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JUTMHA, YTOII,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUUYECKUE BETMUYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHMCIE: IUIOIIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HINPAMOYIrOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOPHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘I66HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHMM; YMEHHE pAclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOW CTETeHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeneHb ¢ pallMOHAIbHBIM Noka3aTeneM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYMCIEHUS, TPaBUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC 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 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbl




QyHKIMH U TpapuKH

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

3 ¢bynkuuu. Yérneie n Heu€étHele Gynkuuu. [leproanueckue GyHKINH
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKInu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee ¥ HaWMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. Acumnrtorsl rpaduxkoB ¢QyHknuil. CsoiicTBa  (yHKIMIH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJIbIIEro M HaUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI




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

DONeKTpOHHbIN yUeOHUK
https://uchebnik.mos.ru/composer3/document/76721815/view?material_type=Co

mposedDocument article_id=cl9suvwjm00173b6lulldtb55 y coord=0

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. eds00.ru — «eauHOE coaepkanue ooiero oopazosanus» 2. Caiit Jlaboparopun
TeopuH BeposiTHOCTEN U ctaTucTuku MIIMHO «BeposTHOCTH B IIKOJIE». —
Pecypc noctyma: http://ptlab.mccme.ru/vertical 7. Caiit «BepossTHOCTb U
CTaTHCTHKA B IIKOJIBHOM Kypce MaTeMaTUKU: YU€OHUK, METOIMYECKOe ocoOue
JUISL yuuTens 1 Habop IU@POBBIX PECYPCOB, BUPTYaIbHBIE JTAOOPATOPHH JIJIS
MOJICIIMPOBAHMS CITy4alHBIX OMBITOB, COOBITHH U Beaudun» //Konkypc HOIIK
«Pa3paboTka MHOBaIMOHHBIX yueOHO-MeToaudecknX komiuiekcoB (MYMK) mis

CUCTEMBI 00111eT0 00pa3oBanus». — Pecypc mocrtyma: http://school-

collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/107406/

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://uchebnik.mos.ru/composer3/document/76721815/view?material_type=Co

mposedDocument article_id=cl9suvwjm00173b6lulldtb55 y coord=0



https://ptlab.mccme.ru/vertical http://matem-109.ru/matem/teor_ver.htm
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