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INOACHUTEJIBHASA 3AIIMCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YrIyOJEHHOTO YpPOBHSA
SBIISICTCS TMPOJOJDKEHHEM M  PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIi1yOIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopasoBanus. Y 4eOHbI Kypc
npeaHa3HayeH Ui (OpMUPOBaHUS y OOYyYAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIy4alHBIX COOBITUM, BEIWYMH M TpoiieccoB. Ilpum um3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyalolUXCcs O METOoJaX HCCIEIOBaHHUs
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pa3BUTHUE IIPEACTABICHUNM O CIy4YalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEXKIY
HUMM Ha BaKHBIX MPUMEpPAX, CHOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cQOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIS ~ ONUCAHUS  aHTPONOMETPUYECKUX M JIeMOrpaduMuecKMX  BEJIUYMH,
HOTPEIIHOCTE B pa3jIMyHbIE poOAa H3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJIOTHYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCT, M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUN B y4€OHBIH KypC BKIJIFOUEHBI 3JEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Copepxxanne nuHuM «CrydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOW 11 (DOPMHUPOBAHMS TPEACTABICHUA O PACIPEACIICHUNA BEPOSTHOCTEH
MEKly 3HAYCHHUAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneaeHu u



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMaJbHBIM
pacrnpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacnpeneNeHUus MU, AaKIEHTUPYIOT BHUMaHUE OOYYaIOIMUXCS Ha OMHCAaHUU U
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCA MOKa3aTeIbHOMY U HOPMaJIbHOMY PAacIpEACICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMHA W OINHUCAHHE H3TOW CBSI3M C TOMOIIbBIO
kod(dummeHTa KOppensaMu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIep>KaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl paccerBaHUs», U3yYEHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOTOM OIHMPAIOTCS Ha CBEICHUS U3
KypCOB aJIreOpbl U T€OMETPHH.

Emé omamH s2meMeHT  coaep:KaHusd, KOTOpPBIM  Npe/araercsa  Ha
O3HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4alHBIX HE3aBUCUMBIX
COOBITHH, HACTYNAIONUX B €UHUILY BpeMeHH. O3HaKOMJICHHE C pachipeeiecHueM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep U
SBJIIETCS] aKTYaJIbHBIM JUIsl OyIyIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HA Yy4eOHbBIC
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIPABJICHUEM.

Ha wusydenue yueOHOrO Kypca «BeposATHOCT, W CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 uvaca (1 udac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3ubil Tpad, myTH B rpade: mukibl 1 1nenu. CteneHs (BaJIeHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu Hag COOBITUSAMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. Gopmyia nosHoN BeposTHOCTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BesmuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX Beau4yuH. He3aBucnumble
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXHUJIAHUE CIy4YalHOW  BEJIUYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(cTtpaxoBaHmue, JoTepes). MaTemaTHYecKoe OXHIaHHE OWHApPHOW CciydaiHON
BEJIMYMHBI. MareMaTu4eckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIUYMH.
MaremaTtnueckoe OKUJaHUE rEOMETPUYECKOTO 151 OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApHOM ClydailHOM BeIMYMHBI. MaTemMaTu4eckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KUIACC



HepaBenctBo YeoOniméBa. Teopema UebOniméra. Teopema bepuymiu. 3akoH
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BenuduHbl. lIpumeppl. DyHKIUSA IIIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MO0Ka3aTeIbHOTO pacnpeesienus, GYHKIUS MII0OTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt nuHeHHON
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKax, TEXHOJOTHUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOoPECCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HAHUE TII00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPpoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWsI JIJ1s1 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUH TIPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJIOJCHHUIX W YTBEPKIACHUSAX, Mpejlaratb KPpUTECPUH IJIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAIINIO, IIPUBOIUTE MMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI TIO0 PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBAaTh HH(POPMAIINIO, TPEACTABIATh €€ B pa3IMYHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C yCJ'IOBI/IHMI/I u
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 0OCYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00OCYX/1aeMON TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedekcuu KaK  OCO3HAHUS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JICATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PaOOThI, pacmpeiciisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JOPYTMMH WICHAMH KOMAaHJIbI, OIICHHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJHO ONEpUpOBaTh MOHATUSAMM: Tpad, MmIockuil rpad, cBs3HBIA rpad,
nyTh B Tpade, 1emnb, UK, IEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4alflHOTO  OTBITa, HAXOIUTh BEPOSTHOCTH COOBITUH B  OMBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpaMMBI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJI PEIICHMs 3a/ad, MOJb30BaThCs (HOpMyIIon
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIydailHbIX COOBITHH;



OllEpUPOBAaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOLIbIO IpaBUia YMHOXEHUS, JIepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl [Js1 NEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmibITaHKE), yCHexX W HeyJada, HE3aBUCHUMBIE WCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpPUM HCIBITAHUN 1O MEPBOro ycrexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JAuMarpaMma paclpeneieHusi, OWHapHas ciay4yaiiHas BeJMYUHA,
reoMeTpUYECcKoe, OMHOMUAIIBHOE paclpeiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEICHUS ABYX CIyYallHBIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAs KaKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOrO0 OXKHMIAHUSA IPU PENICHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUIaHHe OMHOMUAIILHOTO U T€OMETPUUECKOTO paclpeeICHUN;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipenenieHns) NMPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOTO U OMHOMHAJIBHOTO pacipeieeHU.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIPEACIICHUSIMY;

OPUBOANUTH  NpPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [OKa3aTEJIbHOMY
paclpeneneHuro, 3anad, MOPUBOASLIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIHUS MNIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pACTIpEEIICHHUS,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PpacCHpeAesIeHUs ;0NPEesTh
KO3 GUIUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KO3(DPHUIIMEHT KOPPEISAIIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DneMeHTHI Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHTH KOMOMHATOPUKU 4 1
Cepun nocienoBaTeIbHbIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJBIINX YHCET

DNEeMEHTBl MAaTEeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

I'padsr Ha mnockoctu. JlepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIIy4aiiHble COOBITUS. DIEeMEHTapHbIE 1
COOBITHS (MCXOIbI)

BeposTHOCTH ci1ydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHIT B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH citydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyia baiieca. HezaBucumbie
COOBITHS

12 KomM6uHnaTopHOE paBUI0 YMHOXKEHUS.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsHas padora Nel: "I'padpsl,

15 BEPOSATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
IIEPBOrO yclexa

18 Cepwst HE3aBUCUMBIX UCTIBITAHUN
bepnymm

19 CrnyualiHbli BEIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapnas cirydaiinas Beau4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeMurHbl. CBOMCTBA JUCTIEPCUI

29

30

Maremaruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢




WCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOIIHIL
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TEOMETPHUYECKOTO PaCIpPEICICHHSI. 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
KonTtponpHas padora Ne2: "UcnbiTanus

33 bepnymnu. CrydaifHble BETUYUHBI U 1
pacrnpeneneHus"

34 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br100pOUYHBIN METO]T MCCIICIOBAHMIA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepasibHast COBOKYITHOCTB U CiTy4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TE€HEPAIILHON COBOKYIIHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHHUI

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

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, MPpUBOJAIINX K ITOKAa3aTCJIbHOMY U K
HOPMAaJIbHOMY pacIpeaeICHUIM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOIMI] ¥ TUarpamm, orucaTeabHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJIMHATHAs [psiMasi, IepeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

31 KonrtponsHas pabdora: "BeposTHOCTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U PaCpPEICIICHUS.

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydailHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJAWThb BEPOSTHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh i CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYCHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHSA: MepeceueHue H OO0beIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MIOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOH CIIOKEHHs BEPOATHOCTEH
IIPU PELICHNH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTb BEPOSITHOCTU C ITOMOLIBIO ITPAaBWJIA YMHOXKEHHUS, C ITOMOLIBIO
JlepeBa CIIy4alHOTO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh MOHATHSIMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBHCUMBIX HCIBITAHWN 1O NEPBOr0 ycClexa, HAaXOAUTh BEPOATHOCTH
coObITHI B cepuu uctbiTanuii beprynnu
6.8 OnepupoBaTb  MOHATUSIMU:  CiIy4ailHas  BEJIIMYMHA,  paclpejesieHue
' BEPOSITHOCTEM, TMarpaMma pacrpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTMYWHBITIO
' pacIpeeeHHUIO WK C TIOMOLIBIO AUArpamMM
5.2 OnepupoBaTb MOHATHEM MAaT€MATHYECKOTO  OXUJAHUS, MPUBOJIUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydalHON
BEIMYMHBI, HAXOOUTb MAaTE€MaTH4YEeCKOE OXUIAHWE [0  JaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOILIbIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JAUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHoCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. @opmyrna ciaokeHus: BEposSsTHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
' skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 Kombunaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku u dakropuan. Yucnio
' couetanuii. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli cinydaliHbI oOnbBIT (MCHBITAaHWE), yclex M Heyaada. HesaBucumbie
6.6  ucneitanusa. Cepuss HE3aBUCHUMBIX HCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
' [Ipumeps! pactipenenenuii, B TOM 4KcCiie TEOMETPUYECKOEH OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIIyYailHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUE,
JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHeHUe. IIpumepsl nmpuMEHEeHUsT MaTeMaTU4eCKOro
51 OKMJIaHWs, B TOM YHCIE B 3aJa4ax W3 NOBCEAHEBHOM XW3HHM. Maremarndeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9ailHOW BETWYMHBI. MaTeMaTH4YecKOoe OXHIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTn4ecKoe OKHJIaHNE U TUCIEPCHSI TEOMETPUUIECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHpoje u oluiecTBe. BriOOpoUHbIit
' METO/ HCClIeJOBAaHUM
5.3 IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbIX  BeduuuH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMAJIbHOM pacIpeneleHun



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMM pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHAMH: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTelIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOAMHOXKECTBO, ONeEpald HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX MPOLIECCOB U SBICHUN U NPU PELIECHUM 33134, B TOM
YyHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, Tpad HA MIOCKOCTH; YMEHUE 33aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

pCeHICHUHA 3a1a4

YMeHne onepupoBaTh MOHATUAMM: HATYpAJIbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTEMNEeHb C IEJIBIM TOKa3aTeJIeM, KOPeHb HaTypaJlbHOW CTETIEHH, CTETICHb C
palMOHANbHBIM OKA3aTEeJIEeM, CTENIEHb C JIEUCTBUTENIbHBIM IOKA3aTENIEM,
gorapumM UHCIA, CUHYC, KOCHHYC W TaHI€HC MPOU3BOJBHOTO 4YHUCIIA,
OCTaTOK M0 MOJYJIO0, PAlMOHAIBHOE YHCIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHbIX, LEJIbIX, pPAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCITIOIb30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBIITUN OOIIIHiA
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMHU MO3HITHOHHBIMU CHUCTEMaMU
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPAKEHUM CO CTETNEHSMH W Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEepUpPOBaThb  HOHSITHUSMU:

MIOCJIEIOBATENBHOCTD, apu(MeTHUeCKasi TPOTPECcCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEIbLHOCTH, B TOM YHCJIE C I[OMOIIBIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apU(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSAMM:  MaTpuua 2x2  u  3X3, oOInpeaenuTesb  MaTpHIb,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAJIbHBIE, HPPALUOHAIBHBIC,
[IOKa3aTelIbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMn4yHbIX 00J1acTell HayKu U peanbHON KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI rpaduka
GyHKIMM, epBas U BTOpas MPOM3BOAHAS (YHKIIMHM, T€OMETPUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHI rpapuka (QyHKIHUU; yMEHHUE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIIEJOBaHUS (PYHKIMMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMUNA; CTPOUTH
rpadukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM allapara MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh IMPOU3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHYECKUX U

buznyecKUX 3a7adax; HaXOAUTh TUIOMAIU U O0BEMBI PUTYp C MOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIHUPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIMS (PyHKIMHA, JIWHEHHas QYyHKUUS, KBaapaTu4Has (QYHKIUS,
pauuoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX MPEAMETOB W 33/a4 U3 pealbHOU
KHU3HM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJ1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH [UIA pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yIpaBlICHUS JIUYHBIMH M CEMEHHBIMHU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HUCCIENOBATH IIOIYYEHHOE PELICHUE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJEINPOBATH
peajbHblEe CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMaIIKIO, PEJCTaBICHHYIO B Ta0NMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaMuecKn HCCIe10BaTh COBMECTHbIE

HaOJII0IEHUS C MOMOIIBIO JHAarpaMM pacCEUBaHUs U JMHEHHON perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKuxX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIlydaiiHas BEJIMYMHA, pPACHpelesieHHEe BEpPOSITHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BeNWYMHBL, (QYHKIUW paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEACICHHUN I PElIeHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHMHU,
YHCIIO  TNEPeCcCTaHOBOK; OumHOM  HploTOHA; yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHATHUSAMHU: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U INIOCKOCTEM, Yrojl MEXIY IpsSMbIMH,
Yrojl MEXAYy TMpSIMOM M TUIOCKOCTBIO, Yrod MEXKIYy IUJIOCKOCTIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
paccTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCMOJIb30BAaTh MPU PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MATEeMAaTHUYECKUE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mNapajenenumnesa, Opu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHyc, map, cdepa, miomans chepbl, IUIOmaib
MOBEPXHOCTU MHUPaMHbl, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUAbl, NPU3MBI, LWINHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca M IMJIMHIPA,

napamiCsibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUEHHE
MHOTOTPaHHHKA, M300pa)kaTb MHOTOTPAHHUKH, (DUTYpBI M HOBEPXHOCTU
BpAICHUS, UX CEUCHHS], B TOM YHUCIIC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh OnpeAeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuo ¢Guryp mo
Pa3IUYHBIM TPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOa00Ms, TOMO0HBIE (UTYPHI; yMEHUE
pacrio3HaBaTh PaBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUIECCKHE OTHOUICHHUS TIPH
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
Iomaab, 00bEM) IpU PEIICHUH 33134 U3 IPYTUX YYeOHBIX MMPEIMETOB U
U3 peabHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(MHa, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYNIBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJIBHOTO TapajieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12
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YMeHue ornepupoBaTh MOHATHUSMU: MPSAMOYTOJIbHAS CHCTEMa KOOpAHMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJAMWHATHI BEKTOpPAa, CYMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpA Ha YHUCIIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE NPOU3ZBEACHUE, YIOl MEXKIY
BEKTOpAaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1a1 U 3aJia4 JpYTHUX y‘-IC6HBIX npeaAMETOB

YMeHne BRIOMpATh MOAXOSIINA METO/ JAJIS PEIICHUS 3a/1a4i; TOHUMaHHe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWH NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCell

12 Panmonanbubie uucia. OOBIKHOBEHHBIE M JIECATHYHBIC JpOOU, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTeneHb € PalMOHAIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictButenpHble uucia. ApudMeTnyeckue oIlepaluud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLICHKA PE3yJIbTaTa BIUUCICHUI

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommutekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKre ypaBHEHUS

2.5 Lenblie n 1poOGHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapUPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuveckrne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. ONpenennTens MaTpHULIbL
3 OyHKIUHU U TpadUKU




Oyukuus, cnocodsl 3aganus Gynkuun. ['paduk Qyakmun. Bzanmuo oOpaTHbie

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢ynknun. Hymn ¢yHkmmm.
32 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblliee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIMS ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE€ cBoiicTBa m
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U IpaduKu
36 Touku paspeiBa. AcuMmnTorel TpadukoB (ynknuid. CpoiicTBa (YHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
38 Apudmerndeckass W reoMeTpudeckas mporpeccur. DopMylia  CIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC FI€eMEHTAPHBIX (YHKIUN
[IpumeHeHre MPOU3BOAHON K HCCIENOBAaHUIO (DYHKUIMNA HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HauOOJBIIEro W HAMMEHBIETO 3HAYCHHS (HYHKITUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucaresnbHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 durypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEpXHOCTH BPALLEHUS




‘ 7.5 ‘ KoopauHats! 1 BEKTOPbI
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