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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbii Kypc «BeposSTHOCT, M CTaTHCTHKA» YINIYOJIEHHOTO YpPOBHS
SBIISICTCS. TMPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero o0iiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBI U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEW KaK MaTeMAaTHYECKOIO0 MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTAaBICHUS OOydYalolUXCcsd O METOoJaX HCCIeIOBaHHUs
W3MEHYMBOTO MHpPA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAHUS KaK HEOTBEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMM Ha BaXXHBIX MPUMEpPAX, CIOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUISL  ONMCaHUS  AHTPONOMETPUYECKHX U JIeMOrpaUuecKuX  BEJIUYHH,
NOTPENIHOCTE B pa3UMYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHain3a OOoNbIIMX JaHHBIX. lleHTpanbHYI0 YacTh y4eOHOTO Kypca 3aHHMAaeT
oOCyXKJIeHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIIHIO.

B cooTBEeTCTBMM € YyKa3aHHbIMH LEISIMA B CTPYKType Y4YEOHOro Kypca
«BeposTHOCT, U CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITUSA U BEPOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTrO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuM «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEKly 3HAUCHUSAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JVHUM 3aHUMAET U3YYeHHE F€OMETPUUECKOr0 U OMHOMHUAIBHOTO paclpeneeHU 1



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

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacnpeneNeHUus MU, AaKIEHTUPYIOT BHUMaHUE OOYYaIOIMUXCS Ha OMHCAaHUU U
U3YYECHUU CIyYalHBIX SBJICHUN C MOMOIIBIO HEMPEPBIBHBIX (yHKIHH. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKA3aTeJIbHOMY U HOPMAJIbHOMY PacIpeAeIeHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMHA W OINHUCAHHE H3TOW CBSI3M C TOMOIIbBIO
kKod(ddummeHTa KOppesIMd W €ro BBIOOPOYHOTO aHajora. OJTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 0011ero o0pa3oBaHMsl, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB aJIreOpbl U T€OMETPHH.

Emé ommH simeMeHT  coaepKaHWs, KOTOpPbIA  Mpeajaraercs  Ha
O3HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4alHBIX HE3aBUCUMBIX
COOBITH, HACTYNAIOUIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C pacIlpeieiCHuEeM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep U
SBIJIETCS] aKTyaJIbHBIM ISl OYIyIIUX aOUTYypUEHTOB, MOCTYMAIOIIUX HA Y4eOHbBIC
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIPABJICHUEM.

Ha wusydenue yueOHOro Kypca «BeposTHOCT, W CTaTUCTHKa» Ha
yrayOaeHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 uvaca (1 dac B
Heneno), B 11 kimacce — 34 gaca (1 4ac B Hezeno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHs (MCX0/bI). BeposiTHOCTE citydaitHOoro coObiTHsl. BinM30C¢Th 9acTOTHI U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu Hag COOBITUSAMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. Juarpammbidiinepa. DopMynacioKeHUSIBEPOSITHOCTEN.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
JKCIIEPUMEHTA. DopMyIaIroIHOUBEPOSTHOCTH. dopmynabaiieca.
HezaBucumbiecoObITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTannst. Cepusi HE3aBUCHMBIX UCIIBITAHUN 10 MepBoro ycrexa. [lepecranoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuvaitnags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenusa. Onepanuu HaJ CaydyallHbIMU BeITMYMHAMH. buHapHas ciy4aliHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX Beau4yuH. He3aBucnumble
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXHUJIAHUE CIy4YalHOW  BEJIUYMHBI
(pactipeaenenusi). Ilpumepbl  NpUMEHEHHsS]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXXHIaHWE OWHAPHOW CIIydaitHOM
BEJIMYMHBI. MareMaTu4yeckoe  OXKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYMH.
MaremaTtnueckoe OXKHUJaHUE T€OMETPUYECKOTO 151 OMHOMHAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAApPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMYMHBL. MaTeMaTruieckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC



HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepuymmm. 3akoH
OonbIIMX  4ucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUKHU. OlleHNMBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajaun, IPUBOASIINE K ITOKA3aTEIbBHOMY PACIPEACICHUIO. 3a1auH, IPUBOIAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH.  3anauw,
IPUBOJSIINE K pactpeneneHuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOX HAUMEHBIINX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHb)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JE€HAa  POCCHMHCKOro  OOIINecTBa,  NPEACTaBIEHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, 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 MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYECKOM MAEsTEIbHOCTU, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHUH, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(UKAITUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

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

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEYUE,  MpOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpoIllecca, a TakKKe BBIJBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

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

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX W IIMCBMCHHBIX TCKCTAaX, AaBaTb ITOJACHCHMA II0 XOAY PCIICHHUA 3adayH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIMNA, 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
MIPE3EHTAIlNN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU HUH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUIM, OOBICHITH MPUUHHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuiics HayquTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmiIockuid rpad, CBSI3HBIA Trpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHbBI, JEPEBO CIy4ailHOrOo
DKCIIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, dJIEMEHTAPHOE CIIy4ailHOE COObITHE (PIIEeMEHTapHbBIA HUCXO)
CIIy4ailHOr0  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMOJOKHOE ITAaHHOMY, HCIOIb30BaTh AMATPAMMBI
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJI PEIIeHMs 3a/ad, MOJb30BaThCcsl (POpMysion
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEN JABYX U TPEX CIIydailHbIX COOBITHH;



OIlEpUPOBaTh  IOHATUSAMM: YCIIOBHass  BEpPOSITHOCTb,  yYMHOYKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4allHOTO SKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
10 OPTaHHU3ALMU 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
(ucmipITaHME), ycHex W HeyJaua, HE3aBHCHUMBIE HCIIBITAHUS, CEPUsl WCIIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOrO yclrexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKoe, OMHOMUAIIBHOE paclpeiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOIMI[y COBMECTHOTO PAacHpeeeHUs] JBYX CIy4alHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEHCICHUs
HE3aBUCUMOCTH  CJIy4YallHbIX BEJIMYHMH; CBOOOJHO ONEpUPOBATh MOHITHEM
MaTEMaTUYECKOTIO OKUJAHUS CIy4allHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHITh
CBOMCTBA MAaTEMAaTHYECKOrO0 OXKHMIAHUSA IPU PENICHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieieH;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOU BEJIMYMHBI
(pactipenenieHns) NMPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeIeIeHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIUUCIIATH BHIOOPOYHBIE XapPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEpPaJbHOM COBOKYMHOCTH JIaHHBIX II0  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, OJIb3YSACh H3YYEHHBIMU PACIPEACICHUSIMY;

OPUBOANUTH  NpPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [OKa3aTEJIbHOMY
pacrpeneneHuro, 3a1ad, OpPUBOMAALIMX K HOPMAJIbHOMY  PacCIpeiciIeHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PpacCHpeAesIeHUs ;0NPEesTh
KO3 PUITMEHT TMHEWHON KOPPETSAINU, BEIOOPOUHBIN KOA(PHUIIUEHT KOPPEIISIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTrBouacos

Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrPaMMBbI Bcero KoutpoabHblepadoThI

1 DOnemeHTbITeOpuUTrpadoB 3

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

CrnyualiHble ONBITHL, CIIy4aiiHbIE
2 COOBITHUS M BEPOSITHOCTH 3
COOBITHI

Ornepanuu HaJ MHOKECTBAMH U
coObITusiMu. ClIOXKEHUE U

3 YMHOXEHHUE BEPOSITHOCTEH. )
VYcnoBHas BEpOSTHOCTD.
HeszaBucumbiecoObITHS

4 ONeMEHTHIKOMOMHATOPUKHU 4 1

Cepun nocienoBaTeNIbHbBIX
ucnbiTanuil. Mcnbelranus
bepuynau. Ciyvaiinslii BbIOOp
13 KOHEYHON COBOKYITHOCTH

Crny4aliHpIeBETMYUHBI U 14 1
pacnpeneneHus

OBUIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34 2




11 KIIACC

N KoaunvecTBouacoB JJIeKTPOHHbIE
[1]
HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTpoabubiepadoT [MpakTnyecknepador
TeMIPOrpPaMMblI o0pa3oBaTejbHbIEpeCypC
n 0 bl bl
bl
1 3aKOHOOJIBITUX YU CEIT 5
) DNeMEHTBIMATEMATHYECKOHCTATHCTHK 6
u
HenpepbiBHBIC CTy4YaiiHbIC BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOpPMaJIBbHOE pacIpe/IeTICHUS
4 Pacnipenenenuellyaccona 2
5) CBs3pMeXAyCITy4aliHBIMUBEIMYNHAMU 6
O6o61eHne u
6 . 11 1
cUCTeMaTHU3alisI3HaHU ]
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonuyecrBouacos
Haraun3y JIeKTPOHHBbIeU(POBHIEOOPA30OB
m  Temaypoka Be Kourpoabnbl  IIpakTHyeckn
YeHHUs aTeJbHbIEpPeCypChI
/ ero  epaGoThl epaboThI
n
1 I'pad, cBs3HBIH rpad, MpeacTaBIcHIEe 1
3aJ]auu C MOMOIIBIO Tpada
5 Crenensp (BaJIGHTHOCTD) BEPILIUHBL. 1
[Tyts B rpade. Llenu 1 nuKIIbI
3 I'padst Ha mockocTu. JepeBo 1
CIIy4alHOTO KCIIEpUMEHTA
CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI)
4 U CJIly4aiHbIe COOBITHS. 1
DneMeHTapHbIeCOOBITHS (MUCXO/IbI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
5 BeposiTHOCTH cOOBITHI B OIBITaX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
6 BeposiTHOCTH cOOBITHI B OIIBITAX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
[Tepeceuenue, oObeTMHEHHE
7 MHOJKECTB U COOBITHIA, 1
MIPOTHBOIOJIOKHBIE COOBITHS.




DopMyIIacIoKEHUABEPOATHOCTEN

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BeposSTHOCTEH. DopMyria yCIOBHON
BEPOSITHOCTH
VYcnoBHas BEPOSITHOCTh. Y MHOYKEHUE

9 BepoATHOCTEH. PopMysia yCIOBHOU
BEPOATHOCTH

10  DopmynanoaHOMBEPOSTHOCTU

11 ®opmynabaiieca.
HezaBucumblecoObITUs
Komb6unaTtopHoe npaBuio

12 ymHoxenus. [lepecranoBku u
(dhakTopuan

13 Yucnocoueranuid.
TpeyronsHukllackains

14  ®opmynabunomaHproToHa
KontponbHas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOMHaTOpHKa"
bunapHsIii cy4alHBII OBIT
(ucmpITaHMe), yCeX U Heyaua.

16 = HesaBucumsle ucnsitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUH /10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH 110
MIEPBOTO ycrexa

18 CepusiHe3aBUCUMBIXUCTIBITAHUIbepHY

JIIN




19

Cay4aiiHpIi BBIOOP M3 KOHEYHOM
COBOKYITHOCTHU

20

21

22

23

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIHI

CityyaiiHasi BeJTMUMHA.
Pacrnipenenenuie BEpoSITHOCTEH.
Jwnarpamma pacnpenesieHus

Onepanuu HaJ CIIy4ailHbIMU
BenuuuHaMu. [Tpumepsl
pacrnpeieneHuil.
bunapnasicnydaiinasBenndnHa

FeOMeTpI/I%CKoepacnpeneneHI/Ie.
EI/IHOMI/IaJ'IBHoepaCHpeI[eHeHI/Ie

24

MateMmaTtudeckoe OXKUgaHue
ciydaiiHo# BennuuHbl. COBMECTHOE
pacpenesneHne IByX CIy4alHbIX
BEJINYUH

25

He3aBucumeble cnydailHble BETUYUHBI.
CBoOICTBa MAaTEMAaTHYECKOTO
OXKHJaHHS.
MareMaTtnuecKkoeo X IaHueOMHAPHON
CIIy4alHOMBEINYMHBI

26

27

MateMmaTtudeckoe OXKUgaHue
T€OMETPUUYECKOTO U ONHOMHUATHLHOTO
pacrnpeeneHuit

Hucnepcus u
CTaHJIapTHOEOTKIIOHEHUE




28

Jlucriepcust OMHAPHOM CirydaitHON
BeJIMUMHBI. CBOWMCTBA JUCIIEPCUU

29

30

31

32

MartemMaTuueckoe OXKHAAaHUC
MMPOU3BCACHUSA U JUCIICPCUA CYMMBbI
HC3aBUCHUMBIX CJIy‘lElfIHBIX BCINYNH

Jucniepcusi OMHOMHUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

Jlucrnepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUIECKOTO
pacmpeneieHusl.
IlpakTuueckaspabora c
I/ICHOJ'II)3OBaHl/IeMSJ'IeKTpOHHI)IXTa6J'II/III

O0600111eH1E U
CUCTEMATHU3ALUI3HAHUN

33

KonTponbnas padota Ne2:
"Ucnerrannsa beprymnu. Ciyualinele
BEJIMYMHBI U pacnpeeneHus”

34

O06001menue u
cUcTeMaTH3aIusI3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne KosnnuyecrBoyacos
Haranzy IeKTPOHHBbIeNU(POBHIEOOPa3OBa
n  Temaypoka Bce Konrpoabnsie  IIpakTuyeckue
YeHHU S TeJbHbIEPECYpPChl
/ ro padoThI padoThI
n

Hepasencto YeOrnIena.
Teopema YeOrrmena. Teopema 1
beprymim. 3akoHOOIBIIMXYHCET

Hepasencto YeOrnIena.
Teopema YeoOnimena. Teopema 1
bepnysmiu. 3akoHOOMBIIMXYHCET

Hepasencto YeOriena.

Teopema YeOrimena. Teopema 1
bepnymim. 3akoHOONIBIIMXYHCE

Bri0opounsliiMeToIMCCIEA0BAHI

v

u

[TpakTuyeckas pabora ¢
HCITOJIb30BAaHNUEM JJIEKTPOHHBIX 1
TabIIuIL

I'enepanbHast COBOKYIHOCTH H
CIIyJaifHas BEIOOpPKA.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO M TUCTIEPCUU
reHepaJbHOW COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTHK




I'enepasibHast COBOKYIIHOCTD U
cilyuaiiHasi BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLeHka
CPEIHETO U TUCIIEPCUU
Ire€HEPAIbHON COBOKYITHOCTH C
MOMOIIBIO0 BEIOOPOYHBIX
XapaKTEPUCTUK

O1lieHUBaHUE BEPOATHOCTEH
COOBITHH IO BEIOOPKE

CratucTHdecKkas TUIIOTe3a.
[IpoBepka mpocTeHIuX TUIOTE3
C IOMOILBIO CBOMCTB U3YYEHHBIX
pacpeneneHun

10

Craructuyeckasi runoTesa.
[IpoBepka mpocTelmnx TUInoTe3
C TIOMOILIBIO CBOWCTB M3Y4YEHHBIX
pacpeneneHun

11

[IpakTuueckas pabora c
HCTIOJIB30BAaHUEM DJIEKTPOHHBIX
TabIIuUIL

12

13

IIpumeps! HeNpepBIBHBIX
CIIy4alHbIX BeJIMUMH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pacnpeneneHue.
[IpuMepsl 3aaa4, IPUBOAAIIMX K
IMMOKa3aTCJIbHOMY U K
HOPMaJIbHOMY PacIpeeICHUAM

14

DyHKIMSA INIOTHOCTH




BEPOSITHOCTH 1OKA3aTEIHLHOTO
pacrpezeneHus

15

16

17

18

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOT'O
pacnpeneneHus

[TocnenoBarenbHOCTh
OJIMHOYHBIX HE3aBUCUMBIX
coObITuil. [Tpumep 3anauu,
MPUBOJISIIECH K PACIpPEICICHUIO
[Iyaccona

[TpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TabIUIL

KoBapuanus 1Byx cimy4yaiHbIX
BenuunH. Koadduuument
KOppesIuu

19

CoBMeCTHBICHAOIOICHUSIBYXBE
JAYUH

20

21

22

Br160opounbliiko3h puieHTKopp
ensIuun

Paznnune Mex 1y JIMHEMHOU
CBS3BIO U IPUYUHHO-
CJIEICTBEHHOU CBS3bI0

JInnelinasperpeccus

23

[TpakTrueckas padoTta ¢
HCTIOIH30BaHUEM DJIEKTPOHHBIX
Ta0JINIL

24

IIpencraBnenue naHHBIX C




MIOMOIIBIO TAOJUI] ¥ TUarpamm,
ornucaTeIbHask CTATUCTHKA

25

26

27

28

OMNBITHI ¢ PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

Brrunciienne BeposiTHOCTEM
COOBITUH C TPUMEHEHUEM
dopmyn

Brruncienue BeposSTHOCTEH
COOBITUH C TPUMEHEHUEM
rpauIeCcKux METOJIOB;
KOOpPJMHATHAsI MpsiMasi, 1epEBo,
auarpaMmma Jiepa

CiyyaliHbIEBEITMYHUHBI U
pacnpeneneHus

29

30

31

MareMaTuuecKkoeo KuaaHUECTyd
AMHOWBEITNYUHEI

MaremaTnuecKoeoKuJaHNuECITyd
allHOMBEIINYMHBI

KonTponbHnas padora:
"BeposITHOCTB M cTaTUCTHKA"

32

Brruucnenue BeposTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB

33

34

Brruncnenue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB

CrnyuaiiHble BEJIMYMHBI U
pacrpezneieHus.




MareMaTH4eCcKoe OXKHIaHIE

CIIy4ailHON BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3syJjbtarta

6.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

TeopusBepOATHOCTEN U CTATUCTUKA

Yurath 1 CTPOUTH Ta6J'II/II_[BI " JuarpaMmbl

6.2

6.3

OnepupoBarh TMOHSATUSMU: CpeaHEe apu(METHYECcKoe,
MeauaHa, HauOoJpllee, HauMEHbIIEE 3HA4YECHHE, pa3Max
MacCHBa YHUCIOBBIX JTAHHBIX

OnepupoBarh MNOHATHAMM: CIy4alHBId  DKCIEPUMEHT
(ombIT) M ciyyailHOE COOBITHE, 3JIEMEHTApHOE COOBITHE
(37IeMEHTapHBIN  HMCXOJ) CIYy4alHOTO OIbITAa; HAXOJIUTH
BEPOSTHOCTH B ONbITAX C PABHOBO3MOKHBIMU CITy4alHbIMU
COOBITUSIMM, HAXOAWTb U CPAaBHUBATH BEPOATHOCTH
COOBITUH B M3YYEHHBIX CIyYalHbIX dKCIIEPUMEHTAX

6.4

Haxomute u QopMynupoBaTh COOBITHS: TEpPECcCUCHUE H
00bEIMHEHHE JTaHHBIX COOBITHH, coOBITHE,
MPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO; I0JH30BATHCA
nuarpamMmamMu  Odnepa U GOpMYJIONM  CIOXEHUS
BEPOSITHOCTEH MpU PEIICHUH 33724

6.5

OnepupoBaTb  MOHATHSIMHM:  YCIOBHasi  BEPOSATHOCTb,
HE3aBUCUMBIC CO6BITI/I$I; HaXOaUThb BCPOATHOCTHU C
MOMOUIBI0 TPaBUJIa YMHOXXEHHs, C TIOMOIIBIO JIepeBa
CIIy4ailHOTO OmbITa

6.6

6.7

6.8

11 KIIACC

KoanpoBepsieMoropesyJjibrara

[IpuMeHsATP KOMOMHATOpPHOE MPaBWJIO YMHOXXEHUS INpU
pelIeHnH 3a1a4

OnepupoBaTb MNOHATHAMM: MHCIBITAHWE, HE3aBUCUMBIE
UCIIBITAHUS, CEpHUs MWCHOBITAHWM, YCIEX W Heyaaya,
HaXOJUTh BEPOSITHOCTU COOBITHM B CEpUH HE3aBHCHUMBIX
HCIIBITAHUN 1O IEPBOr0 yCrexa, HaXOAUTb BEPOSITHOCTH
COOBITHI B cepuM UcTbITaHul bepHysn

OHCpI/IpOBaTB TTOHATUAMUN: cnyqaﬁHaﬂ BCJIM4YHMHA,
pacnpeaciiCHue BepOHTHOCTCﬁ, AuarpamMma pacupCaCiICHUA

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS




OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHEro
001ero ooOpazoBaHus

) TeopusBeposTHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYEHUI CIIy4aitHOM
' BEJIMYUHBITIO paclpeAeseHUIO WK ¢ TOMOIIbIO AUarpaMMm
OnepupoBarh MOHATHEM MAaTEMAaTHYECKOIO OXKUAAHMS,
NPUBOJIUTH  NPUMEpPbl  TOro,  Kak  I[pPUMEHseTCs
5.2 MaTeMaTHYeCcKoe  OXKUJaHHe  CIy4yallHOW  BEIWYHHBI,
HaXOJUTh MaTeMaTUYECKOEe OXUAAHHE 10 JaHHOMY
pacnpeiesieHUI0
5.3 Wmetsb nmpeacTaBieHne o 3aKoHe OOBIINX YHCET
5.4 Nwmets npeacTaBiieHre 0 HOpMajabHOM pacrpeesieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox  IIpoBepsieMbliidjieMeHTCOAEPKAHUS
6 TeopusiBeposiTHOCTEH U CTATUCTUKA
[IpencraBienue naHHBIX ¢ MOMOIIBIO Ta0au U Auarpamm. CpenHee apudmeTruyeckoe,
6.1  menuana, HauOoJbIllee U HaUMEHbIIEE 3HAYCHMsI, pa3Max, AUCIEPCHUS U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DIIEMEHTAPHBIC COOBITUS
6.2 (ucxonpl). BepositHOCTh ciydyallHOTO CcOOBITHS. BAM30CTh YacCTOTHIM BEPOSATHOCTH
' coObiTuii. CiydaifHble OMBITBHI C PAaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTHCOOBITHI B ONBITAXCPAaBHOBO3MOXKHBIMUAJIEMEHTAPHBIMUCOOBITHSIMU
6.3 Oneparun  Haj COOBITHSIMU: TepecedeHue, OOBEIUHEHHEe, MPOTUBOIOIOKHBIE
coObITus. uarpammeidiinepa. @opmMyIaciioKeHUSIBEPOSTHOCTEH
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXKEHHE  BEpOATHOCTEW. JlepeBo  ciydallHOTO
' skcriepuMerTa. GopMyIanoTHOUBEPOSITHOCTH. He3aBUCUMBIECOOBITHS
6.5 Komb6unaroprnoe mpaBuwio ymHOxeHus. IlepectanoBkun u  dakropuan. UYwucno
' couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapHplli ciaydailHbI ONBIT (MCHBITAaHUE), ycmex U Heyaada. HesaBucumele
6.6  wucneitanus.  Cepusi ~ HE3aBUCHMBIX  HUCHBITAHUH 0  TEPBOTO  ycmexa.
CepusiHe3aBUCUMBIXUCTIBITAHUbepH YN
6.7 Cnyuaiinas BenmuuHa. Pacmpenenenue BeposiTHOCTeH. Jlmarpamma pacrpeseseHus.
' [TpumepsipactipeiesieHnii, B TOMYUCIET€OMETPHUIECKOCHOMHOMHAIEHOE
11 KJIACC
Kon ITpoBepsieMmbIiidIeMEHTCOAEPKAHMS
) TeopusBepoATHOCTEN U CTATUCTHKA
HucnoBble XapakTEPUCTUKHA CIYYAMHBIX BEIMYMH: MAaTEMaTUYECKOE OXKUJIAHUE,
JUCIIEPCHUS. U CTaHAAPTHOE OTKJIOHEHHE. IIpuMepbl MpUMEHEHUs MaTEMATUYECKOIrO
51 O0XKHMJaHUs, B TOM 4YHUCJIE B 3a/Ja4axX M3 INOBCEIHEBHOM >XU3HHU. MaremaTudyeckoe
' OXXHMJIaHWE OWHApPHOW CIydalHOW BETWYMHBI. MaTeMaTHdecKoe OXKHIAHUE CYMMBI
CIy4ailHBIX BEJIMYMH. MaTeMaTU4eCKOCOKUIAaHUE U JTUCIEPCUATCOMETPUUECKOTO U
OMHOMUANIbHOTOpacnpeaeneHu i
5.9 3akoH OONBIIMX 4YHCET U €ro pollb B HayKe, NpUpone U OOIIecTBe.
' Bri6opouHbIiiMeToIuCCIeTI0BaHU N
5.3 [IpuMepsl  HENmpepbIBHBIX  CiAydaWHbIX BenuuuH. [loHATHE O IJIOTHOCTH
' pacnpeneneHus. 3aaayu, NPUBOAAIINE K HOpMalbHOMYpactpeaenenuto. [lonstue o




HOpPMaJIbHOMPACIIPEICTICHUN




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

KoanposepsiemororpedoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue wmeromamMu  J10Ka3aTeNbCTB,  ajlrOpUTMaMu
peleHus 3a1a4; yMeHue GopMyIupoBaTh U ONEPUPOBATH
MOHATHUSIMU: OTIpe/ieNIeHUE, aKCUOMa, TeOpeMa, CIIEICTBUE,
CBOICTBO, MNpHU3HAK, J0KAa3aTeJIbCTBO, PaBHOCUJIbHBIC
(GbOopMyITUPOBKHU; MPUMEHATh UX; yMEHUE (HOPMYITHPOBATH
0o0paTHOE U MIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOIUTH
OpUMepbl U KOHTPIOPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKLUU; IPOBOJAUTH JOKa3aTeJbHbIE
paccykJeHus TpuU  pEeHIeHHH  337ad, OICHHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PAacCYXJIEHUN; yMEHHE
OMEepUPOBATh TMOHATUSMHU: MHOMXECTBO, MOIMHOXKECTBO,
ornepanuy HajJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar sl ONMCAHHSA
pealIbHBIX MPOLIECCOB U SBJIEHUHN U MPHU PEUICHUH 33/a4, B
TOM YHCJIE€ U3 JAPYrHMX Y4YeOHBIX IPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
LUK, rpad Ha MIIOCKOCTH; YMEHHE 33]aBaTh U OMMCHIBATH
rpadgpl pa3IMYHBIMU CIIOCOOAMH; HCIOJIB30BATh T'padbl

IIpyu pCHICHUH 3aa4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPaIbHOE YHCIIO,
[[eJ0e YHUCIO, CTENeHb C IeNbIM MOoKa3aTeleM, KOpPEHb
HATypaJIbHOH CTENEHW, CTENeHb C  PalMOHATBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTeIeM,
norapuM  YHCIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOIBHOTO  YHCNA,  OCTaTOK 1O  MOJYIIIO,
panMoHaTbHOE  YHCJIO,  MPPAMOHATIBHOE  YHCIIO,
MHOKECTBA  HATYpalbHBIX, LEJIBIX, pPAlMOHAIBHBIX,

HeﬁCTBHTeHLHBIX YUCCII; YMCHHEC UCIIOJIB30BATh IMPHU3HAKH




NEIIMMOCTH, HanMEHBIIHH o0Imui  OenuTenb U
HauMeHbllee oOliee KpaTHoe, airoput™M EBknmna npu
pelIeHUuu  3a/ay;  3HAKOMCTBO € Pa3jUYHBIMU
MO3ULIMOHHBIMU ~ CHUCTEMaMHM  CYMCIICHHS;  YMEHHUE
BBITIOJHATh BBIYMCICHUE 3HAUYEHUH H TpeoOpazoBaHUs
BBIpOXEHUH  cO  CTemeHAMH U Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PAIIMOHANBHBIX — BBIPAKEHUI;
YMEHHUE OIepUpOBaTh MOHATHAMU: IOCIEA0BATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuuecKas
nporpeccusi, OeCKOHEYHO YOBIBarOIIas TeoMeTpUyYecKas
IIpOrpeccusi; yMEHHME 3a/aBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYN; YMEHHE
ONEpUPOBATH  TOHATHSIMU: KOMILUIEKCHOE  YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJIb U apryMEHT
KOMIUIGKCHOTO 4HuCia, (opMa 3alucH KOMIUIEKCHBIX
yrcen  (TeomMeTpuyeckas, TpPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTh NPOU3BOAHUTH apu(METHUECKHE
JEUCTBUSI C KOMIUIEKCHBIMM  YHUCJIAMH; TPHUBOJUTH
MpUMEPhl  UCTOJIB30BAHMS  KOMIUIEKCHBIX  YHCEII;
ONEepUpOBaTh  MOHATHSAMM: MaTpuua 2x2 wu  3X3,
OTNpENeNTUTENh  MATPHIlbl, TECOMETPUUYECKHN  CMBICI

ONIPCACIINTECIIA

YMeHHe OmepupoBaTh IMOHATHAMU:  palUOHAJIbHBIE,
HUPPALMOHAJIBHEIE, ITOKa3aTeNbHBIE, CTEIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPHUUECKUE YpPaBHEHHS H
HEPaBEHCTBA, MWX CHCTEMBI; YMEHHE OIEpPUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, YPAaBHEHUE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUN U HEPABEHCTB, PAaBHOCUIBHOCTb YPaBHEHHI,
HEPaBEHCTB W CHUCTEM; YMEHHWE pellaTh YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX
MIPUEMOB; penlaTh YpaBHEHUsS, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; IPUMEHATb YPaBHEHHUs, HEPABEHCTBA, HX
CHUCTEMBI JUI pEIICHUsI MATEMATUYECKUX 3aJa4 U 3a]a4 U3

pa3NIUYHBIX 001aCTe HAYKU U peasIbHOM KU3HU

YMenue OIICPpHUPOBATH TTOHATUAMU: (pYHKI_[I/Iﬂ, YE€THOCTh




(GyHKLIMU, NEpPUOANYHOCTh (YHKLIUH, OTIPAaHMYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTh (DYHKITHH, SKCTPEMYM (PYHKITUH,
HanOospIlee W HaWMEHbIEe 3HAYeHUS (QYHKUIUH Ha
IPOMEXYTKE, HenpepbiBHAs  (QYHKOMS, ACHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS
(GYHKIMHM, TEOMETPHYECKHH W (HU3HMYECKHH CMBICH
IPOM3BOJIHOM, IEpPBOOOpa3Hasi, ONpeNeIEHHBI HHTETPa;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka GpyHKINN; YMEHUE
BBIUUCIISAITH  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHHS,
YaCTHOTO M KOMHNO3UIMH (YHKIMH, HAXOAUTh YpaBHEHUE
KacaTenbHOH K Tpaduky (YyHKIUH, yMEHHE HAaXOIUTb
NPOM3BOAHBIC  DJIEMEHTApHBIX  (QYHKUWH;  yMEHHE
UCTIONB30BAaTh  NPOHM3BOJHYIO Ui HCCIEIOBAHHUS
GyHKIMA, HAXOAWTh HAWOOJBIIME W  HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIHIA; CTPOUTH TpapUKd MHOTOUWICHOB C
UCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKOro aHaln3a;
NPUMEHATh MPOU3BOIHYIO JUISI HAXOXKACHUS HAWITYUIIETO
peuieHus] B TPHUKIAAHBIX, B TOM 4YHCJIE COIHAIBHO-
ODKOHOMHYECKUX M (PU3MUYeCKMX 3agadax; HaxOJHUTb
womami U o0bEMBI (QUIYp C MOMOIIBIO HHTErpala;
MPUBONUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITMPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QYyHKIUH,
obpatHas (yHKIUSA, KOMMO3UIMsA GYHKIMA, JTHHEHHAs
byHKuus, KBaApaTHyHas  (YHKIMS, palMOHAIbHas
GyHKIMSA, cTeneHHas QYHKIHS, TPUTOHOMETPUYECKUE
¢byHKUMU, OOpaTHbIE TPUTOHOMETpPHUUYECKHE (DYHKIIMH,
noKasaresibHasi W Jiorapupmuueckass (QpyHKLIHUU; yMEHUE
CTpPOUTh TpapUKH H3YYEHHBIX (YHKIUI, BBITOIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIb30BATh
rpaduKy A5 U3y4eHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB M 3a/1adu
U3 peabHON KHU3HM; BBIpaXaTh (popMynaMu 3aBUCUMOCTH
MEX]y BEITMUYMHAMM; HCIIOJE30BaTh CBOMCTBA M TpaduKH
(byHKUUN A5 pelleHns: ypaBHEeHUH, HEpaBEeHCTB U 3a]a4 C

napaMeTrpamu; M300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH




MHOXECTBA PpELICHUN YPaBHEHMM, HEPABEHCTB M HX

CHCTEM

YMeHue peniath TeKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YrcIie Ha MPOIICHTHI, IOJIM U YaCTH, Ha IBUXKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJIOTH, 3aJla4 U3 00JIacTh
yIOpaBlIeHUS JIMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPABHEHUs, HEPABEHCTBA U HUX
CHCTEMBI T10 YCIIOBHUIO 3a/1a4M, UCCIIECIOBATH MOJYyYEHHOE
pellieHrue U OLICHHWBATH IMPaBAOINOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIMPOBATh PEAIbHBIC CHUTYallMM Ha S3bIKE
MaTeMaTUKH; COCTAaBIATb  BBIPAKEHMUSA, YpPaBHEHUS,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh TIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOTYYCHHBIN

pe3yjibTar

YMmeHune OIIepPUPOBATH HOHATUSIMHU: cpeaHee
apudmeTnyeckoe, MearaHa, HauOosblllee U HauMEHbILIEe
3HA4YEHUs, pa3Max, JAUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Habopa; yMEHHE U3BJIEKATb,
UHTEPIPETHPOBAaTh HH(POPMALIMIO, TPEJICTABICHHYIO B
Ta0nuIax, Ha JuUarpaMmax, rpaukax, OTPaKaIOIIYIO
CBOWCTBA peajbHBIX MPOLIECCOB U SIBICHUH; IPEACTaBIATh
MH(pOpMAlLIMI0O C TIOMOMIbIO TalNULl U Juarpamum;
UCCIIeIOBaTh CTAaTUCTMUYECKUE JaHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TpaQHUUecKuX METONOB M DIIEKTPOHHBIX
CpeAcTB;  rpauUyecku  HCCIIEOBaTh  COBMECTHBIE
HaOJIIOJIEHUsI C TIOMOIIBI0 JHarpaMM pacceuBaHHUs W

JIMHEMHOM perpeccuu

YMenue onepupoBaTh MOHATHUSMH: CIYYAWHBIA OIBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIATh BEPOSTHOCTh C HCIOJIb30BAaHUEM
rpaduuecKux METOAO0B; MIPUMEHITH POPMYIIBI CIIOKEHHS U
YMHOKEHHUS BEPOATHOCTEH, hopmyny MOJTHOM
BeposaTHOCTH, (opmyny bepuymnn, koMOWHATOpPHBIC
bakTel U (GOPMYIIBI; OICHUBATH BEPOSITHOCTH PEATBHBIX

CO6LITHI>1; YMCHUC OIICPpHUPOBATH TOHATUAMU: cnyqaﬁHaﬁ




BEJINYUHA, pacrpeneieHue BEPOATHOCTEH,
MaTEMaTHYECKOE OXUIAHME, NUCIEPCUS W CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM1 BEJINYUHBI, byHKIIN
pacnpezneneHus u IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 ¥ HOPMAJIBHOI'O PACIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PAaCIpPEICIICHUN AJIs
pelieHus 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHMM;
YMEHHE I[PUBOJUTH MPUMEPHI MPOSBICHUA 3aKOHA
OOJNIBIIMX YUCEel B MPUPOAHBIX U  OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH IMOHATHUAMHU. COUCTAHUC,
IIEPECTAaHOBKA, YUCJIO COYETaHW, YUCIIO IEPECTAHOBOK;
ounom HplOTOHA; yMEeHHE TPUMEHATH KOMOMHATOPHBIC
GbakThl U pacCyXKACHUs Ul pelleHHs 3a/1ad; OLEHHBATb
BEPOSITHOCTHA peaNbHBIX cOOBITHH; COCTaBJISITH
BEPOATHOCTHYIO MOJIETIb " UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT
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YMeHue onepupoBarh IOHATHAMH: TOYKA, IIpsAMasd,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIy4d, BEIMUNHA YIJIA,
IUIOCKUM YTroJI, ABYTPAHHBIA YroJ, TPEXIPAaHHBIA Yroil,
CKPELIUBAIOIINECS IIpsIMBIE, [apajjIeIbHOCTh u
NEPHEHAUKYJSIPHOCT MNPSAMBIX UM IJIOCKOCTEM, Yrodl
MEXAY NPSAMBIMH, YTOJd MEXKIY HPSAMON M IJIOCKOCTBIO,
YIOJd MEXIY IUIOCKOCTAMH, DPACCTOSHHME OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXKAY MPSIMBIMHU, PaCCTOSHHE
MEXIYy IUIOCKOCTSAMM; YMEHHE MCIOJIb30BaTh IpU
pelIeHUH  3a7ad  U3yuyeHHble (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUpa; CTPOUTh MAaTEMaTUYECKUE MOJEIH C
ITOMOIIIBI0 TEOMETPUYECKHUX MOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3ala9n

YMeHue omnepupoBaTh MOHATUSMU: IUIOMAAb (DUTYPHI,
00BEM ¢burypsi, MHOTOTPaHHUK, MPaBHIIbHBIN
MHOT'OT'PaHHHUK, ceyeHue MHOT'OTpaHHUKA, KyO,
napajuiejienunes, npu3Ma, nupamuaa, ¢urypa u

MOBEPXHOCTh BpAIlleHUs, LWIMHAP, KOHYC, map, chepa,




wiomans chepsl, IUIOMIAb TMOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYcCa, HAITUHIPA, 00BEM KyO0a,
MPSIMOYTOJIBHOTO TapalIeIeuIe1a, THPAMHUIbI, TTPU3MBIL,
IWIMHApA, KOHyca, IIapa, pa3BEPTKA IMOBEPXHOCTH,
CCUCHUA KOHYCAa M HOWJIHMHApPA, MNAapalJICJIbHLIC OCHU WA
OCHOBAHHIO, CCUCHHE IIapa, IUIOCKOCTh, Kacarolascs
chepbl, HUIMHIPA, KOHYCA; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300paKaTh MHOTOTPaHHUKH, (DUTYPBI U
MOBCPXHOCTHU BpalICHHA, HUX CCUCHUA, B TOM UYHUCIIC C
MOMOIIBIO DJICKTPOHHBIX CPEJICTB; YMEHHE NPUMEHSThH
CBOMCTBAa TreOMETPUYECKUX (UTYp, CaMOCTOSATEIHHO
GopMynHpOBaTh  ONpENENCHUsT  U3ydaeMmbiX  uryp,
BBIIBUT'aThb TUIIOTEC3bI (0] CBOMCTBax n IMpU3HAKax
reOMETPHUECKUX (UTYp, 00OCHOBBIBATH MJIH OIPOBEPIaTh
WX, YMCHHE MPOBOJUTH KIACCUPUKANUIO (UTYp 10
pa3IMYHBIM  TMPHU3HAKaM, BBINOJHATH  HEOOXOIMMBIC

JOIMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue  onepupoBaTh  NOHATHSMH:  JIBUKEHHE B
IPOCTPAHCTBE, IMapalIeNIbHbI MEepeHOC, CUMMETpUs Ha
TUIOCKOCTH M B TIPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHue
noao0usi, moAoOHble (UIypBl; YMEHHE paclo3HaBaThb
paBHBIE U 1000HBIE (QUTYPHI, B TOM YHUCIIE€ B NPUPOJE,
UCKYCCTBE, apXUTEKTYpe; MCIIOJIb30BaTh T'€OMETPUUECKHUE
OTHOWIEHWsS] TP  pEmIeHHH  3a/4a4;  HaXOIUTh
reOMETPUUECKUE BEIWYMHBI (JJIMHA, YroJl, IUIOIIAb,
00BEM) mTpU peleHud 3aJad U3 JPYyrux y4eOHBIX
NPEeIMETOB M W3 pealbHOW KU3HM; YMEHHUE BBIYMCIATH
reOMETPUYECKHNEe BEIMYMHBI (UIMHA, YTOJ, IUIOUIAlb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIIONB3YsI U3Y4YEHHBIE
(GOpMYITBI 1 METO/BI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IIUIMH/PA, TUIOMaas chepsr;
00béM  Kyba, MPSAMOYrOJBHOTO  TapauIeNenuIea,
NUpaMUIBI, TPU3MBI, LWIMHAPA, KOHYca, IIapa; yMEHHUe

HaXOJIUTh OTHOLIEHHE 00bEMOB MMOI00HBIX UTYP
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YMmenne OIICpHUPOBATH IIOHATUAMU: MIpsAMOYTOJIbHAA

CUCTCMa KOOpAWHAT, BCKTOP, KOOpAWHATBI TOYKH,




KOOPAMHATBl BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHCJIO, pa3JIOKEHHE BEKTopa Mo 0asucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHUE,
yrojll ~ MEXKIy BEKTOpaMH; yMEHHE  HCIOJb30BaTh
BEKTOPHBIH M KOOPJIHWHATHBIM METOA JUISl PELICHUS
FCOMETPUYECKUX 3a7a4 W 3a7a4 JAPYIHX Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOISAIINN METOJ JUIS PEIICHHUS
3aJ]a4uM; MIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH B U3yUYECHUU
MPUPOJHBIX M OOIIECTBEHHBIX IPOILIECCOB W SIBJICHUIA
YMEHHE PAclO3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MaTHUKH
B HCKYCCTBE, yMEHUE MIPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTE€MaTU4YeCKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATUKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 UYucna 1 BBIYUCIECHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEN
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaibHOU cTernenu. JlelcTBus ¢ apupMeTuyecKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenenp ¢ muensiM mokazareneM. CTeneHb C PAalMOHAIBHBIM IOKA3aTEJIEM.
' CaolicTBacTeneHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApupMeTHYecKHe oOnepauuud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu.  [IpuOnmKEHHBIEBBIUUCIICHUS, IPABUJIAOKPYIJIEHUS, MpUKUAKA U
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommexcHpleuncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 WppannonanbHbieypaBHEHUS
2.3 TpuronomerpuieckueypaBHeHUs
2.4 [Toka3arenbHble U TOrapuPpMUIECKHEYPaBHEHHS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHbIEHEPaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHomeTpruiyeckueHepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. ONpeaenuTess MaTPHIIBI
3 OyHKIMYU 1 TpaPUKU




Oynkius, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

31 ¢byuakun. Yétaeie u HeuétHble pynkumu. [lepuogmaeckuedynkuuu
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymn ¢dyHkmmm.
3.9 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbsl U MHUHUMYMBI GyHKIuH. Haumbonbliee m HauMeHbIIee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M IIeJBIM IOKa3aresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qyaknuit. CpoiicTBa  (QyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI3aaHUSIIOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havanamaremarnyeckoroanannsa
4.1 [MpousBonnas GpyHkiuu. [Tpon3BoaHbIC JIEMEHTAPHBIX (YHKIIUN
[lpumeHneHne mNPOM3BOAHOW K HCCIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 9KCTPEMYMBI. Haxoxneanenan0ob1ero Hu
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @UrypbIHAIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTUBPAIICHUS
7.5 Koopaunaatsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






