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INOACHUTEJIBHAA 3AIINCKA

VY4eOHblil kKypc «BeposITHOCTh M CTaTUCTHKA» YTIYyOIEHHOTO YPOBHS SIBISIETCS MTPOOJIKEHHEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOIro Kypca yriyOJEHHOTO ypOBHS HAa YPOBHE CPEJHEro OOILIEeTo
oOpa3oBaHus. YueOHbII Kypc npeaHazHavyeH s GopMUpoBaHUS Yy 00yUYaIOIIUXCsl CTATUCTHUECKON
KyJbTYypbl U TOHMMAHHUS POJIM TEOPHUH BEPOSITHOCTEH KaK MaTeMaTHYeCKOro HMHCTPYMEHTa st
U3YYEHHUS CIydyalHBIX COOBITHM, BelWyMH M mpoueccoB. [Ipum m3ydenun kypca oOoramaroTcs
OpeICTaBICHUs OOYYaIOUIMXCS O METOJaX MHCCIEOBaHUS H3MEHYMBOTO MHpA, pPa3BHBAETCS
MOHMMAaHKEe 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKUX METO0B O3HAHUSI KaK HEOThEMJIEMON 4acTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33pEHUSI.

Copepxanue ydyeOHOro Kypca HAIpaBlIEHO Ha 3aKpeIUIeHWe 3HAHUM, MOJIyYeHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHWs, U Ha Pa3BUTHE NPEACTABICHUU O
CIIy4aifHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXAY HMMHU Ha BaXKHBIX MPHUMEpaxX, CHOKEThl KOTOPBIX
MOYEepPIHYTHl M3 OKpYyKaroulero mupa. B pesynbrare y oOydarommxcsi JODKHO CPOPMHUPOBATHCS
IpeJcTaBlIeHue 0 Haubosee ynoTpeOUTENbHBIX U OOLIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEeMbIX
JUIS OTIMCAHMsI aHTPOIIOMETPHUYECKUX U JIEeMOTrpadUuecKuX BEIHYUH, MOTPEHIHOCTEH B pa3iIMyHbIC
polla M3MEpEHUsIX, JIUTEIBHOCTH 0E30TKa3HOW pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK
MacCOBBIX SIBJICHHH W TPOIECCOB B oOmiecTBe. YUeOHBI Kypc sBiseTcss 0a30d Uisi OCBOCHUS
BEPOATHOCTHO-CTATUCTUYECKIX METO/J0B, HEOOXOAMMBIX CIEIHMATUCTAM HE TOJIbKO WHKEHEPHBIX
CHEeNHMATBHOCTEH, HO TaKXe COLUAIBHBIX M TMCHXOJIOTHYECKUX, TIOCKOJIBKY COBPEMEHHBIE
oOlIeCTBEHHbIE HAYKH B 3HAYMTENBHOM Mepe HCHOJIB3YIOT ammapaTr aHaiu3a OOJNBIIMX JaHHBIX.
[lenTpanbHyt0 4YacTb y4eOHOro Kypca 3aHMMaeT OOCYKIEHUE 3aKoHa OOJBIIMX YHCET —
byHIaMEHTAIbHOTO 3aKOHA MPUPOIbI, UMEIOIIET0 MaTeMaTHIeCKYI0 (hopMaln3aluio.

B cooTBercTBHM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro kKypca «BeposiTHOCTH u
CTaTHCTHUKA» Ha YrIIyOJIEHHOM YPOBHE BbIJENICHBI OCHOBHBIE COJEpKaTeNIbHbIe TUHUH: «CiydaiiHbie
COOBITHS U BEpOSTHOCTH» U «CiydaliHbIe BETMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMrMMO OCHOBHBIX JTUHHI B Y4eOHBII KypC BKIIIOUEHBI 3JIEMEHTHI TEOPHH rpadOoB U TEOPUU
MHO’KECTB, HEOOXOJMMBbIE Ul MOJHOLIEHHOIO OCBOGHMSI MaTepuaja JaHHOro y4yeOHOro Kypca
CMEXHBIX MaTEMaTHYECKIX YU4EOHBIX KYPCOB.

Conepxanne muHUM «CioydaiiHble COOBITHSI W BEPOSITHOCTH» CIY)KHT OCHOBOH IS
dbopMUpOBaHUS TPEACTABICHUI O paclpeaeNeHUH BEPOSTHOCTEH MEXIy 3HAYCHHMSIMH CIy4alHBIX
BeNIMYMH. Ba)XHYI0 9acTh B ATOH COAEp)KaTEIbHOW JTMHUM 3aHUMAET W3YUYeHHE T€OMETPUIECKOTO M
OMHOMHUATBHOTO PacIpeieNICHUI U 3HAKOMCTBO C UX HETIPEPHIBHBIMU aHAJIOTAMU — IMOKA3aTeNbHBIM U
HOPMAaJIbHBIM pacTpeaeTICHUSIMU.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIy4YallHBIMH BEJIMYMHAMU U PaCIpellelICHUSIMH,
AKIEHTHPYIOT BHUMaHHE 00yJaIONIMXCsl Ha ONMCAHUU M H3YyYCHUH CITYYaiHBIX SIBICHUH C TIOMOIIBIO
HenpepbIBHBIX  (QyHKIUNA. OCHOBHOE BHUMAaHHE YIENSeTCSd I0Ka3aTEIbHOMY M HOPMajlbHOMY
pacipeeeHUsIM.

B yueOHOM Kypce npeaycMaTprBaeTcsi 03HaKOMHUTEIbHOE N3YUEHHE CBSI3U MEXTy CITyJailHBIMU
BEJIMYMHAMU W OIHMCAHHE 3TOH CBS3H C MOMOIIBI0 KO3 PHIIMEHTa KOPPETSAIHHA U €0 BBIOOPOYHOTO
aHayiora. OTH JJIEMEHTHI COJIEPKaHUs Pa3BUBAIOT TeMy «J{HarpaMMbl pacCeHBaHU», U3yYECHHYIO Ha
YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, U BO MHOTOM OIHMPAIOTCS Ha CBEICHUS U3 KypCOB aJIreOphl
U TEOMETPUH.

Emé onuH smeMeHT coiepikaHus, KOTOPBIH MpeJiaraeTcsi Ha O3HAKOMHUTEIILHOM YPOBHE —
MOCIIEOBATEIHHOCTh CIIyYalHBIX HE3aBHCHUMBIX COOBITHIA, HACTYNAIOUIMX B EAMHUIY BPEMEHHU.
O3HakOMJICHUE C PACTIPEICIICHIEM BEPOSTHOCTEN KOJIMYECTBA TAKUX COOBITUN HOCHUT Pa3BUBAIOIITUI
XapakTep W SBISETCS aKTyalbHBIM JUIsl OyAylmuX aOWUTYypHEHTOB, MOCTYHAIONIMX Ha YyueOHbIe
CTHENHATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TICUXOJIOTHEN 1 YIIPaBICHUEM.

Ha wusyuenune ydeOHOro kypca «BepoATHOCTP M CTAaTUCTHKA» Ha YIIIyOJEHHOM YPOBHE
otBoauTcs 68 wacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kmacce — 34 yaca (1 yac B Henenio).



COJAEP/KAHUE OBbYYEHUA

10 KUIACC

I'pad, cBsi3ubIH Tpad, myTH B rpade: MUKIb U 1enu. CteneHb (BaJeHTHOCTD) BepIIUHEL. [ pads
Ha IUIOCKOCTH. [[epeBbs.

CrnyualiHple SKCIIEpUMEHTHl (OMBITHI) U CiIy4ailHble COOBITHUS. JIEMEHTapHbIE COOBITUA
(ucxonpl). BeposATHOCTh ciay4dailHOro cOOBITHS. BIM30CTh YAaCTOTHI W BEPOSITHOCTH COOBITHHA.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJ COOBITUSIMU: TMepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOXKHEIE COOBITHS.
Huarpammsl Ditnepa. @opmysa C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOKEHHME BEPOATHOCTEH. JlepeBO CiydyallHOTO SKCIIEPUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Popmyia baiteca. HezaBucumbie coObITHS.

bunapHbIii ciryyaliHbli ONBIT (MCIIBITaHKE), yeniex U Heynaua. HesaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX HCHBITaHUM 70 mepBoro ycnexa. IlepectaHoBku u dakropuan. Yucno couyeraHui.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCUMBIX UcTibiTaHU beprynnu. Ciy4aiiHbiit BBIOOp U3 KOHEYHOH COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTel. Jluarpamma pacnpenenenus. Onepaunu
HaJ| ClIy4yallHbIMM BenuuuHamu. bunapHas ciydaiiHas BenuwuuHa. [Ipumepsl pacnpeneneHuii, B ToM
YHCJIE TEOMETPUYECKOE U OMHOMUAIIBHOE.

CoBMmecTHOE pacmpeleseHue JBYX ClydailHbIX BeduuMH. He3aBucumele —ciydaiiHble
BeJIMUYMHbL.MaremMaTHueckoe OXHMJaHuE CilydailHOM BenuuuHbl (pactpenenenus). [Ipumepsl
MPUMEHEHHUS MaTeMaTHYeCKOTO OXHAaHus (CTpaxoBaHue, JoTepes). MaTemMaTuueckoe 0>KHJIaHUE
OuHapHOM ciyyallHOM BeJMYMHBL. MaTeMaTHuecKoe OKHUJAaHUE CYMMBbI CIIy4alHbIX BEJIMYMH.
Matematuyeckoe 0XKHIaHue T€OMETPUIECKOT0 U OMHOMHUAIBHOTO paclpeaeeHui.

Hucniepcust U cTaHIApTHOE OTKJIOHEHHUE CIIydailHOW BenuuuHbl (pacnpeneneHus). Jucnepcus
OMHapHOH ciay4allHOW BenMYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BEICHUS U AUCIEPCUSI CYMMBI
HE3aBUCHUMBIX CIIy4alHbIX BeIWYMH. Jlucmepcuss W CTaHIAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO
pacnpeznenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOT0 PACIIPENETICHUS.

11 KUIIACC

HepasenctBo UeOnimeéBa. Teopema UeOnimépa. Teopema beprymiu. 3akoH OONbIIMX YWCe.
BeiOopounslit MeToJ] uccienoBaHuil. Bribopounbie xapakTepucTuku. OlLleHMBaHHE BEPOSATHOCTH
coOBITHSI TTO BBHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTEMIIMX THIOTE3 C MOMOUIBI0 H3YyYEHHBIX
pacipeneeHui.

HenpepsiBHble ciydaitHple BenuuuHbL. [IprMeppl. @DyHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacnpeleNeHHe M €ro CBOWCTBA. 3ajaud, MpPUBOIALIME K
MOKa3aTeIbHOMY paclpe/iesieHnI0. 3a/1aul, IPUBOSAIINE K HOPMaJIbHOMY pacupeaeneHnto. OyHKIus
IUIOTHOCTH BEPOATHOCTH MOKa3aTeIbHOIO pachpeneseHus, (QYHKIUS IUIOTHOCTH BEPOATHOCTH
HOpMaJIbHOTO pacnpeaeneHus. OyHKIUs IIOTHOCTU U CBOWCTBA HOPMAJIBHOTO PacIipeieIeHHs.

[TocnenoBaTenbHOCTh  OAMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3ajaud, TMNpUBOJAIIME K
pactpenenenuto Ilyaccona.

KoBapuanus aByx ciyyaitHbix BennduH. Koadunment nunennoi xoppensiunn. COBMECTHbIE
HaOJI0/IeHUs! IBYX BeNU4HH. BpiOopouHblil ko dunueHT koppensiuuu. Paznuuue Mexny TMHEHHON
CBS3bI0 M IPUYMHHO-CIIEJICTBEHHOMN CBA3bI0. JIMHEIHAs perpeccusi, METO HaMMEHbIINX KBaIpaToB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTUKA» (YITYBJIEHHBIN YPOBEHB) HA YPOBHE CPE/IHEI'O OBIIIETI'O
OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIbTATbI
1) rpaaaHCKOro BOCIUTAHMS:
c(hOpMUPOBAHHOCTH TPAKTAHCKOHN MO3UIIMHA O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIieHA POCCHUUCKOTO OOIIeCTBa, MPEACTABICHHE O MaTEMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS



Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp I'pa)kIaHCKOro obiiecTBa (BIOOPHI, OMPOCHL U IPYroe),
YMEHHE B3aWMOJECHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSAMHU U
Ha3HA4YCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON Tpa)XITaHCKOW HMICHTUYHOCTH, YBKEHHS K IMPOLUIOMY H
HACTOSIIIEMY POCCHUKMCKOM MaTe€MAaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHUKEHUSM POCCUHUCKHUX
MaTeMaTUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJbI, UCIIOJb30BAHUE 3TUX JOCTUKEHUU B IPYTHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, cOopMHUpPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMUSI, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAYKU U
JESTENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAa B IOCTPOEHUE YCTOMUMBOrO OYyAYIIEero;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

3CTETUYECKOE OTHOILIECHHE K MHpPY, BKIIOYAs ICTETUKY MaT€MaTHUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pELICHUH, PaCCYXICHHM, BOCIPUUMYUBOCTL K MaTEeMaTHYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uvYecKkoro BOCNUTAHUS:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECax 3J0pPOBOTO U
0e30macHOT0 00pasa JKU3HHM, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 370POBBIO (3I0pPOBOC MHUTAHHE,
cOaNaHCUPOBAHHBIN PEKUM 3aHITUNA W OTIBIXA, pEryyspHas (pu3nueckas akTHBHOCTD), PU3NYECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/I0POBUTEILHOMN JACSTEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYAOIIOOMUS, MHTEPEC K Pa3IUYHBIM cdepam
npoecCHOHANBHOM JIeATENbHOCTH, CBSI3aHHBIM C MATEeMATHKOM M €€ MPHIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIN BHIOOp Oyayliel mpodecchy U peali30BBIBATh COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO M CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUHM BCEHM JKW3HHM, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEUIEHWU MPAKTUUYECKHX 3a]1a4y
MaTeMaTUYeCKOW HaIllpaBJIE€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIbTYpbl, TOHMMAaHHE BIHSHHS  COIHAIBHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE TTPUPOTHON M COLIUATIBHOM CpeIbl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJIOTHYECKHX MpoOIeM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTHMUeCKUX 3HaHWM s
penieHus 3a1a4 B 00J1aCTH OKPY>KAIOIIEH Cpe/ibl, TNITAHUPOBAHUE TTOCTYIIKOB M OIIEHKHU WX BO3MOYKHBIX
MOCJIEICTBHUM 17151 OKPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKWd U OOIIECTBEHHOMN MPAKTUKH, MTOHUMAaHWE MAaTeMaTUUYECKOM HayKH Kak c(epbl 4eIOBEUECKOM
JIeATETbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUYMMOCTH JUIsl Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAICHUE SA3BIKOM
MaTeMaTUKd ¥ MaTeMaTH4YeCKOW KyJIbTypOod Kak CpEeACTBOM TIO3HAHWUS MHpA, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO U UCCIEN0BATENbCKYIO IESITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble JJoruyeckne aelCTBUS:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEMATHUYECKUX O0OBHEKTOB, MMOHATHIHA,
OTHOIICHUHA MEXIy TOHATHAMHU, (OPMYIHPOBATH OMNPEACICHUs] TOHSTHH, YCTaHABIWUBATH
CYIIECTBEHHBIA TMPHU3HAK KiIaccCU(UKAINKM, OCHOBAHHS sl O0OOIIEHUS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJTN34;

BOCIIPUHUMATh, (OpPMYIHpOBaTH U TPEOOpPa3OBHIBATH CYXKICHUS: YTBEpAUTEIbHBIE H
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJISITH MaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTUBOpeuns B (akTax,
JIAHHBIX, HAOTIOZCHUSAX U YTBEPXKICHUSIX, TIpeIaraTh KPUTEPHUH JIJIS1 BBISIBJICHUST 3aKOHOMEPHOCTEHN 1
IIPOTUBOPEYUH;



JenaTb BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI MO0 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEILHO JIOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUM (MIPSMBIE U OT
IIPOTUBHOT0), BBICTPAUBaTh apryMEHTalLMI0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 pemieHus ydyeOHOM 3ajaud (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOSAIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue QeiicTBHA:

UCIIOJIb30BaTh BOIPOCH KaK WCCIEAOBATEIbCKUNH HMHCTPYMEHT IO3HAHUS, (OPMYITUPOBATH
BONPOCHL, (UKCHUPYIOLME MPOTHUBOpEUHEe, MpodieMy, ycTaHaBIMBaTh KHCKOMOE M JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MIPOBOJAMUTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, MPOIECCa, BHISIBICHUIO 3aBHCHMOCTEH MEXIy
00BeKTaMu, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITENILHO (DOpMYIHUpPOBaTH OOOOMICHHUSI W BBIBOABI 1O pPe3yibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, UCCIIEJIOBAHMS, OLIEHWBATh TOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKKE BBIIBUTaTh MPEINOI0KEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:

BBISBJISITh JEUIUTHl HH(POpPMAIMK, JTaHHBIX, HEOOXOJMMBIX I OTBETAa Ha BOMPOC W JUIS
pelleHus 3a1a4H;

BEIOMpaTh ~ MHOOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPECTABICHUS;

CTPYKTYpUPOBaTh MH(MOpPMAIUIO, MPEACTABIATh €€ B Pa3IM4HbIX (hopMax, WIUTIOCTPUPOBATH
rpaduyecKu;

OIICHUBATH HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITEIbHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbIe JelicTBUs

Oo0menue:

BOCTIPUHUMATH U POPMYITUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LETSIMH OOIIIEHUS,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TOqu 3p€HI/I$[ B YCTHBIX 1 IIMCBMCHHBIX TCKCTax, AaBaThb
MOSICHEHHUSI 110 XO/1y PEIIeHHUs 3a/1a4l, KOMMEHTHPOBATh MOJYUYEHHBIH Pe3yNnbTaT;

B XoJile OOCYKIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3aJauyu, BBICKA3bIBaTh WJIEH, HAlleJIEHHbIE HA TIOMCK PEIICHHsS, COMOCTaBISATh CBOU
CYXKICHHUSI C CYXICHUSMHU JPYTUX YYaCTHUKOB JUAoOra, OOHAapyXKHUBaTh pa3jMuue U CXOJCTBO
MO3UIHH, B KOPPEKTHOH opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

HpeI[CTaBJ'IHTI) p€3y1'II>TaTI)I pCHIeHI/ISI 3ajJa4du, 3KCHCpI/IM€HTa, HUCCIICIOBaHUA, HpOCKTa,
CaMOCTOSITENILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3a/lay MPE3CHTAIMd M OCOOEHHOCTEH
ayJIMTOPHUH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJa4yd, BbIOMpPATh CIOCOO0 pELIeHHs C Y4ETOM
UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU IO3HABATENILHOW pe(IeKCHH Kak OCO3HAHMs COBEpIIAEMBIX NEHCTBHHA U
MBICITUTENIbHBIX TPOIECCOB, UX PE3YJbTAaTOB, BIAJETh CIOCOOAMHU CaMOMNPOBEPKH, CAMOKOHTPOJISA
[IpolLecca U pe3yibTaTa pelleHrs MaTeMaTUIeCKOU 3a1a4y;

OPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPM PCEIIEHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;



OLIGHUBATh COOTBETCTBUE Pe3yiIbTaTa LT U YCIOBUSAM, OOBIACHATH IPUYUHBI TOCTHKEHUS UITH
HEJIOCTIDKCHUS PE3yJIbTAaTOB NESTENbHOCTH, HAaXOJWTh OUIMOKY, JaBaTh OLCHKY NMPHOOPETEHHOMY
OTIBITY.

CoBMmecTHasl 1eAATeIbHOCTD:

NOHMMAaTh W HCIOJB30BAaTh NPEUMYIIECTBA KOMAHAHOM W HMHIMBHIYaJbHOH pabOTHI IpH
pelIeHun Y4eOHBIX 33/1a4, IPUHUMATH IIeJIb COBMECTHOH ESTEIbHOCTH, ITIAHUPOBATh OPTaHU3ALUI0
COBMECTHOM paboOThI, pacripeeNniaTh BUIbI padoT, JOrOBapUBATHCS, 00CYKIAaTh MPOLECC U Pe3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OcykaeHus, oOMEH MHEHMH, «MO3TOBbIC
IITYPMBI» U MHBIE), BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPJHMHUPOBATH CBOM ACHCTBHS C APYTHMMHU
YJIeHAMA KOMAaH/bI, OLIEHMBATh KayeCTBO CBOErO BKJIaga B OOIMH MHPOAYKT IO KPUTEPHSM,
c(OpMyITHMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBUSL.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: Tpad), TUIOCKHIA rpad), CBSI3HBIN Tpad, MyTh B Tpade, 1elb,
LIMKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO IKCIIEPUMEHTA;

CBOOOJTHO ONIEpUPOBATH MOHATHAMU: CIy9alHBIA SKCIEPUMEHT (OTBIT), CIIydaifHOE COOBITHE,
JJIEMEHTApHOE CiIy4ailHOe COObITHE (3JIEMEHTApHBIA HCXOMA) CIYy4alHOro OIbITa, HAXOAUTh
BEPOATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXoJuTh M (OPMYJIHUPOBaTh COOBITHS: IepeceyeHHue, OOBbEIMHEHHE JaHHbIX COOBITUH,
coObITHE, TPOTUBOIOJIOKHOE IaHHOMY, UCIIOJIb30BaTh AUarpaMmbl Diiepa, KOOPIAUHATHYIO NPSMYIO
JUI peleHMs 3aj]lad, MOoJIb30BaThCsl (POPMYIIOHN CIIOKEHHSI BEPOSITHOCTEH /71l BEPOSITHOCTEH JBYX W
TpEX CIy4alHBIX COOBITHIA;

OIIEpUPOBATh MOHATUAMU: YCIIOBHAs BEPOSTHOCTh, YMHOXXEHHE BEPOSATHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CITy4aifHOTO AKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHI C TIOMOIIBIO MTPaBUiIa
YMHOXXEHUS, JiepeBa CIy4aifHOrO OIbITa, UCIOJIb30BaTh (POPMYIY MOJHOW BEPOSITHOCTH, (hopMymy
baiieca npu perienun 3aaad, onpeaensTh HE3aBUCUMOCTh COOBITUIN MO (opMyJie U IO OpraHU3alUun
CIIy4aiflHOTO DKCIIEPUMEHTA;

NPUMEHSTh N3Y4YE€HHbIE KOMOMHATOPHBIE (OPMYJIIBI Ul IEPEUUCIICHUS HIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CITy4aifHOTO OMBITA, PELICHUs 3a7a4 110 TEOPUU BEpOSATHOCTEH;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: OWMHAPHBIN CIIy4alHbI ONBIT (MCHBITAHHUE), YCIEX U
HeyJaya, He3aBUCUMbIE HUCIBITAHUS, CepUsl UCIBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITUI: B CEpUU
WCIIBITaHUH J0 NIEPBOI0O yCIeXa, B CEpUH UCIBITAHUM bepHyIlu, B ONBITE, CBSI3aHHOM CO CIIy4ailHbIM
BBIOOPOM U3 KOHEYHOH COBOKYITHOCTH;

CBOOOZHO ONEpUPOBATh MOHATHUSAMU: CIy4yailHas BeJIMYMHA, paclpeiesieHue BEpOSTHOCTEH,
IyarpaMma pacmpeseneHusi, OuHapHas ciydaiiHas BeJMYMHA, T'€OMETpPHUYEcKoe, OMHOMHAIbHOE
pacrpeneneHue;

OIEpUPOBATh MOHATHSMHU: COBMECTHOE pacCHpEelelIeHue JABYX CIy4allHbIX BEJIWYMH,
MCIIOJIb30BaTh TA0JIMIy COBMECTHOI'O paclpeiefieHusl IBYX CIy4yalWHBIX BETUYMH JJISl BbLAEJICHUS
pacripesie/ieHus] KaXJJ0W BEJIWYHMHBI, ONpEIETICHUs HE3aBUCUMOCTH CIIy4alHBIX BEJIHMYUH;CBOOOIHO
ONEepUpPOBATh TOHATHEM MAaTEeMAaTUYECKOTO OXKHUIAHUS CIy4alHOM BETWYMHBI (pacrpeleieHus),
IIPUMEHSTH CBOMCTBA MAaTEMATUYECKOTO 0’KUIAHUS NIPU PEIIEHUH 3314, BBIYUCIIATH MATEMaTHUYECKOE
O’KHJaHNe OMHOMHUAJIBHOTO U TEOMETPUUYECKOTO paclpeiesieHuit; CBOOOIHO ONEpUPOBATh MOHATUSIMU:
JUCIIEpCUs, CTaHJAPTHOE OTKJIOHEHUE CIy4allHOW BEIWYMHBI, NPUMEHSITH CBOMCTBA JIUCIEPCHUU
CIIy4aifHOM BeMYUHBI (pacipelelieHnsl) IPU PeIIeHNH 3a/1ay, BEIYUCISTh JUCIIEPCUIO U CTaHIapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO U OMHOMHAJILHOTO paclpeieeHu.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

BBIYUCIISATH BEIOOPOYHBIE XapaKTEPUCTHKH O TAaHHON BBIOOPKE U OL[EHUBATH XapaKTEPUCTHKH
reHepaibHOW COBOKYITHOCTH JaHHBIX IO BHIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSTHOCTU
COOBITMM W TPOBEPATh MPOCTEHIINE CTATUCTHUUECKUE THIIOTE3bI, IOJIb3YSACh HN3YYEHHBIMHU
pacnpeneneHusIMu;

IPUBOIUTH IPUMEPHI 3a1ad, NPUBOJAIIMX K II0KAa3aTEJIbHOMY pacHpelIeIeHNI0, 3a1ad,
OPUBOAAIIMX K HOPMaJbHOMY pacrnpeneneHuto. OnepupoBaTh NOHATUSAMM: (PYHKIUS IUIOTHOCTH



BEPOSTHOCTH IIOKA3aTEIbHOTO pacrpeieieHus, (YyHKIHS IUIOTHOCTH BEPOSTHOCTH HOPMAIbHOTO
pacnpeneneHus, (GYHKIUS IUIOTHOCTH W CBOICTBA HOPMAJIBHOTO PACHpPEACICHUS;0NPEACIATh
KO3 PHULIMEHT TUHEHHON KOPPETALMH, BBIOOPOUHBIN KOI(PDUIIMEHT KOPPETSALHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne KosmmuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

n/n Bcero Kourpoububie Ilpakrudyeckume 0OpasoBaTebHbIE

padoThI padoThI pecypcbl

1 DneMeHTHI Teopuu rpados 3

2 Crny4aiiHbI€ OTIBITHI, CITy4aliHbIE COOBITHS U BEPOSTHOCTH COOBITHI 3

3 Onepanuu HajJ MHOXKECTBaMU U cOOBITUAMU. CII0XKEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOSATHOCTh. HezaBrcuMbIe COOBITHS

4 DeMeHTH KOMOMHATOPUKU 4 1

5 Cepuu nocienoBarenbHbIX UcnbiTanuil. cnbsitanus bepayiu. 5
CrnyualiHblii BBIOOP U3 KOHEYHOW COBOKYITHOCTHU

6 CitydaiiHble BEJIMYUHBI U paclpeiesICHUs 14 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

11 KJIACC

Ne KoauyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

n/n Koutpoanubie Ilpakruyeckue 00pasoBaTebHbIE

Bcero
padoThI padoThI pecypchl

1 3aKoH OOJIBIINX YHCET 5

2 DNEMEHTBI MaTEMATUYECKON CTaTUCTUKN 6

3 HenpepriBHble citydaiiHble BETUYUHBI (pacipeeieHusl), ToKa3aTeIbHOe 4
Y HOPMAJIBHOE PacIpeIEIeHUs

4 Pacnpenenenue Ilyaccona 2

5 CBs13b MEXy ClTy4allHBIMM BETMYMHAMHU 6

6 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 11 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Neo T KonuyecTBo yacos DJIEeKTPOHHbBIE
eMa ypoka Jara
n/n Kourpoasnbie IIpakTudeckue o0pa3oBaTe/bHbIE
Bcero U3Y4YEeHUS
padoThI padoThI pecypcsl
1 I'pad, cBsa3HBIHI rpad, mpencTaBieHUe 3a1a4u C TOMOIIBIO rpada 1
2 Crenens (BasieHTHOCTB) BepiiuHbL [1yTh B rpade. Llenu u nukis 1
3 I'padbr Ha 10CcKOCTH. [lepeBo ciydailHOTO SKCIIEPUMEHTA 1
4 Ciy4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CITy4aifHble COOBITHSL. 1
DneMeHTapHbIe COOBITUS (UCXO/IbI)
5 BeposiTHOCTB citydaiiHOTO cOOBITHS. BeposTHOCTH COOBITHIA B OTIBITAX 1
C PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITHSIMU
6 BeposiTHOCTB citydaiiHoro coObiTus. BeposiTHOCTH COOBITHIA B OIBITaX 1
C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
7 [Tepeceuenue, 00bEAMHECHIE MHOYKECTB U COOBITHH, 1
IPOTUBOIOJIOKHBIE COObITHS. DOpMyJIa CI0KEHHSI BEPOSATHOCTEH
3 VCJIOBHaZI BEpPOSITHOCTh. Y MHOKEHHE BeposiTHOCTEN. Dopmyna 1
YCIIOBHOM BEPOSITHOCTH
9 YCJ'IOBHaiI BEPOSITHOCTb. Y MHOKEHHE BeposiTHOCTEN. Dopmyna 1
YCIIOBHOM BEPOSITHOCTH
10 dopmyna 1oyHON BEpOSTHOCTU 1
11  ®opmyna baiieca. HezaBucumblie coObITHS 1
12 KomOuHaTopHOE mpaBuiio yMHOKeHUs1. [lepecTanoBku U GakTopuai 1
13 Ywucno coueranuit. Tpeyronbuuk [lackans 1
14 = ®opmyna 6unoma HeroToHa 1
15 Konrtponbnas padora Nel: "I'padbl, BEposSsTHOCTH, MHOXECTBA, 1 1
KoMOnHaTopuka'
bunapHbIii ciydaiiHblil ONBIT (MCOIBITAHKE), YCIIEX U HeyAaya.
16  HesaBucumsie ucneitanus. Cepusi HE3aBUCUMBIX HCTIBITAHUM J10 1
IIEPBOTO ycIexa
17 | Cepust He3aBUCUMBIX UCIIBITAHUN JIO IEPBOIO ycIexa 1
18 | Cepust He3aBUCUMBIX UCTIBITaHUN bepHysn 1
19 | Ciyyaiinblii BIOOp M3 KOHEYHOH COBOKYITHOCTH 1




20 | Ilpaktrueckas paboTa ¢ UCIIOIB30BAHUEM JIEKTPOHHBIX TAOJIHII 1

71 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposatHocTel. Jluarpamma 1
pacnpeeneHus

2 Onepanuu Haj ciaydaiiHbIMU BenuuuHamu. [Ipumepsl pactipeneneHuii. 1
bunapnas ciyyaiinasi BeTuuMHa

23 | I'eomerpuyeckoe pacrnpeeneHue. bunomuaabHoe pacnpeaesieHue 1

o4 Maremarnueckoe OXHIaHHE ciy4yaiiHO# BennuuHbl. COBMECTHOE 1
pacrpeiesieHue IBYX CIy4alHbIX BETUYUH
HezaBucumeble cinyualinple BeauunHbl. CBOMCTBA MaTEMaTHUECKOIO

25 | oxwupanusa. Matematnyeckoe 0)kuJiaHue OMHApHOU CIy4aiiHON 1
BEJINYUHBI

26 MaTeMaTquCIioe O’KHJIaHWE TEOMETPUUECKOTO0 1 OMHOMHUATILHOTO 1
pacrnpenesneHui

27 | Jlucmepcus ¥ CTaHIapTHOE OTKJIOHEHHWE 1

28 | Jlucnepcus OuHapHOM ciay4aitHoW BennunHbl. CBOMCTBA JUCTIEPCUU 1

9 Maremaruueckoe OXHIaHUE NPOU3BE/ICHHS 1 IMCTIEPCHA CYMMB 1
HE3aBUCHUMBIX CIyYalHBIX BEJIHYUH

30 Jlucniepcust OMHOMUANBHOTO pacnpenenenus. [Ipaktudeckas pabota ¢ 1
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIUIIL
Jlucniepcust ¥ CTaHAAPTHOE OTKJIIOHEHHWE TEOMETPUUYECKOTO

31  pacnpenenenus. . [Ipaktuyeckas paboTa ¢ HCTIOIH30BAaHUEM 1
AJIEKTPOHHBIX TaOIHUIL

32  OO0oOuieHne U cucTemMaTu3alys 3HaHUH 1

33 KontponbHas paGora Ne2: "IECHLIT@.HI/IH bepnymnu. Ciiyualinele 1
BEJIMYUHBI U paCIpeieNICHUs

34 OO6oOmieHNe U cCUCTeMaTH3aIHs 3HAHHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KUIACC

Ne T KonuyecTBo yacoB DJIeKTPOHHbIE
eMa ypoka JlaTa
n/m Bcero Konrtpoabnsie IlpakTuueckue W3yseHus o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
1 Hepasencto Yeonimena. Teopema Yeonimera. Teopema bepryin. 1
3aKoH OOJIBLINX YuCel
’ Hepasencto Yeonimena. Teopema Yeonimera. Teopema bepryin. 1
3aKoH OOJIBLINX YUCel
3 Hepasencto YeoOniena. Teopema UebOnimera. Teopema beprymu. 1
3aKoH OOJIBLIMX YuCell
4 Br100poYHBIi METO MCCIICIOBAHUMA 1
5 ITpakTryeckas paboTa ¢ UCIOIB30BAHUEM JICKTPOHHBIX TaOIHIL 1
I'enepanbHas COBOKYIHOCTD U Clly4aiiHasi BBIOOpKa. 3HAKOMCTBO C
6 BBIOOPOYHBIMU XapakTepucTukamu. OeHKa CPeTHETO U AUCTIEPCUU 1
reHEepaJIbHON COBOKYITHOCTH C ITOMOIIIBIO BEIOOPOUHBIX
XapaKTEPUCTHK
I'enepasibHas COBOKYITHOCTb U CiIy4aiiHasi BHIOOpKa. 3HAKOMCTBO C
7 BbIOOPOYHBIMH XapakTepucTUKaMu. OLeHKa CPeTHEr0 U AUCTIEPCUU 1
reHEPATbHON COBOKYITHOCTH C MIOMOIIBIO BHIOOPOUHBIX
XapaKTEPUCTHUK
8 OneHnBaHUE BEPOSITHOCTEHN COOBITUI MO BEIOOPKE 1
9 CTaTHCaneCKe}ﬂ runoresa. [Iposepka npOCTeﬁUmI/IX TUIIOTE3 C 1
MTOMOIIbIO CBOMCTB U3yYEHHBIX pacHpeesIeHui
10 CTaTI/ICTI/I‘IeCK’cEﬂ runoresa. [Iposepka npOCTeﬁvax TUIIOTE3 C 1
IIOMOUIBIO CBOMCTB U3yYEHHBIX PAaCIPEIEICHUN
11 Tlpaktuueckas paboTa ¢ UCHOIB30BAHUEM JIEKTPOHHBIX TaOIUI] 1
12 [IpuMepsl HeIPepBIBHBIX CIIy4alHbIX BeIMYMH. OYHKIUS ITIOTHOCTH 1
BEPOATHOCTH
13 PaBHOMepHOE pacnipenenenue. [Ipumepsl 3ana4, MpUBOAALIUX K 1
MOKa3aTeIbHOMY U K HOPMaJIbHOMY paclpeieeHUsIM
14 = ®yHKUUMSA IUIOTHOCTH BEPOSTHOCTH MTOKA3ATEIBHOIO PACIIPEAETICHUS 1
15  ®yHKUMA IIOTHOCTU BEPOATHOCTH HOPMAJILHOTO paclpeaeieHus 1
16 ITocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX cOOBITHI. [Tprmep 1

3a7a4M, NpUBOASAIIEH K pacnpenenenuto [lyaccona




17  IlpakTtuueckas paboTa ¢ UCIIOIB30BAHUEM JIEKTPOHHBIX TAOJIHII 1

18 | Komapuamus nByx cnydaiiapix BenndunH. Kosddumuent koppensum 1

19  CoBmecTHBIC HAOMIOEHUS IBYX BEIMYNH 1

20  BeiOopounblit K03(h(HUITUEHT KOPPETALIH 1

71 Paznuune Mexay TMHEHHON CBA3BIO U IPUYNHHO-CIIECTBEHHON 1
CBSI3bIO

22 JlunHeiiHas perpeccus 1

23 | IlpakTuueckas paboTa ¢ UCIOIb30BAHUEM JIEKTPOHHBIX TAOJIHII 1

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOIHII U THArpaMM, 1
onucaTelbHasi CTAaTUCTHKA

25 | OmnbIThl C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU 1

26 | Brblumncrenue BeposTHOCTEH COOBITHIA ¢ MTpUMEHEHHEM (HOopMYIT 1

27 Brruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHUEM rpaPUUecKuX 1
METOJIOB: KOOpAMHATHAs IpsiMast, IEpeBO, Tuarpamma Jiiepa

28 | CnydaiiHble BEIMYMHBI U pacipeieseHus 1

29 | MaremaTHueckoe OXKUAaHUE CydaiiHON BEITMUNHBI 1

30  MaremaTnueckoe OKUAAHUE CTyJaliHON BEITMUNHBI 1

31  KourtponpHas pabota: "BeposTHOCTb U cTaTHCTHUKA" 1

3 Beruucnienue BeposiTHOCTEH cOOBITHH C TpUMeHEHHEM (HopMyIT U 1
rpaguIecKux METOIOB

33 Brruucnenue BeposaTHOCTEN COOBITUI ¢ TpUMEHEHUEM (HOPMYIT U 1
rpadMuecKux METOJI0B

34 Cny4aiinble BEJMYHMHEI 1 PACTIPEIEIICHHS. MaremaTtnueckoe 1
OKUJaHHE CITy4alHON BEIMYUHBI

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
poBep 00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yJabTara
6 Teopust BEpOSATHOCTEN U CTATUCTHKA
6.1 UnTath U CTPOUTH TAOJIUIIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHITHSIMH: CpelHEe apupMeTHUeCKoe, MeauaHa, HaubOobIee,
) HalMEHbIIIEe 3HAYCHHUE, pa3Max MacCHBa YUCJIOBBIX JaHHBIX
OnepupoBaTh MOHATHUSAMHU: CIYYAHHBIA SKCIEPUMEHT (OMBIT) W CIy4alHOE
coObITHE, JIEMEHTApHOE COOBITHE (IJEMEHTAPHBIA UCXOMA) CIIY4allHOTO OIIBITA;
6.3 HaxOJIUTb BEPOSITHOCTM B OMNbITaX C PABHOBO3MOXHBIMU  CIYYalHBIMU
COOBITUSIMHM, HAXOIUTh W CPAaBHHUBATh BEPOSITHOCTH COOBITUH B HU3YYCHHBIX
CIIy4alHBIX SKCIEPUMEHTaX
Haxomute u dopmynupoBaTh coObITHS: TepecedeHre U O0BbeAMHEHHUE AaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO; IIOJIb30BATHCS
Juarpammamu Disepa u popmyson cI0KeHUs BEPOITHOCTEH MPH pellIeHUH 3a1a4
OnepupoBaTh MOHSATUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHMBIE COOBITHS;
6.5 HaXOJIUTh BEPOATHOCTU C IMOMOIIBIO MPaBHJIa YMHOXKEHUS, C TIOMOIIBIO JIepeBa
CJIy4allHOT'O OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEIICHUU 3a7a4
OnepupoBaTh MOHSATUSMH: MCIBITAHUE, HE3aBUCUMBbIE WCIBITAHUS, CEpUs
6.7 WCIIBITAaHUHM, yCleX M HeyJaya; HaXOJuTh BEPOSATHOCTU COOBITHH B cepuu
’ HE3aBHCHUMBIX HCIIBITAHHUH /10 TIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITHIA
B CepUM McbITaHuid bepHyiun
6.8 OrniepupoBaTh MOHATUSMU: CITydaiiHasi BETUYHHA, PACTIPE/ICIICHIE BEPOSITHOCTEH,
) JMarpaMma pacrpeeseHus
11 KJIACC
Kona .
IDOBEDSIEMOLro IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
poBep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYEHUU CIy4alHOW BEJIMYMHBINO PACIPEICICHUIO
) WJIU C TIOMOIIBIO THAarpaMm
OnepupoBaTh TOHITHEM MaTEMaTHYECKOTO OKHMJIAHUSI, MPUBOJIUTH TPUMEPHI
52 TOTO, KakK IPUMEHSETCS MaTEeMaTU4YeCKOe OXHUAAHUE CIIy4ailHOM BeIUYMHBI,
HAXO0JIUTh MAaTEMATHUECKOE OKHIIAHKE 110 JAHHOMY pacipeieIeHUI0
5.3 WNmetp npeacTaBiaeHue o 3aK0OHE OOJBITUX YHCET
5.4 VMeTp npeacTaBiaeHne 0 HOPMAJIBHOM paclpeiesIeHUN

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHMS

6 Teopust BEpOATHOCTEN U CTATUCTHKA




6.1

[IpencraBnenne AaHHBIX C MOMOIBI0 Tabmui u auarpamMm. CpemHee apudmeTudeckoe,
MeJraHa, HauOOJbIee M HAWMEHbIEe 3HAYCHHS, pa3Max, JHUCIEPCHs U CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyuaiiHple 3KCIEpUMEHTHI (OMBITHI) U CIy4yailHble COOBITUS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTB ciiydaitHOTO COOBITHSA. BIIM30CTh YaCTOTHIM BEPOSATHOCTU COOBITHH.
CrnyuaiiHple ONBITBI C PaBHOBO3MOXKHBIMHU DJIEMEHTapHBIMH COOBITUSAMU. BepositHocTH
COOBITHIA B OTIBITAXC PABHOBO3MOXXHBIMHU JIEMEHTAPHBIMU COOBITHUSIMU

6.3

Onepanuu HaJ COOBITHSAMU: TEpecedeHre, 00beINHEHNE, MTPOTUBOMOIOKHBIC COOBITHSI.
Huarpammbl Ditnepa. Dopmyiia CI0XKEHUS BEPOSITHOCTEN

6.4

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHUE BEPOSITHOCTEH. JlepeBo CiydailHOTO SKCIEpUMEHTA.
dopmyna moJgHON BepoITHOCTH. HezaBrcuMbie COOBITHS

6.5

KomOunatopnoe npasuio ymHoxkeHus. llepecranoBku u akropuan. Yucno coyeranuil.
Tpeyronpuauk I[lackans. @opmyna buaoma HeroToHa

6.6

BunapHblii ciyyailHblil ONBIT (MCHBITAHKE), yCIIeX U Heyaaya. He3aBucuMble HCIBITAHMS.
Cepusi HE3aBUCUMBIX HCIIBITAHUNA 10 mepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnynnu

6.7

Cnyuaiinas BenmuuHa. PacnpeneneHue BeposTHocTel. Jluarpamma pacnpeneneHus.
[Tpumepsl pacnpesiesieHnii, B TOM YHCIIe T€OMETPUUYECKOEH OMHOMUAIbHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

5

TCOPI/IH BepOHTHOCTeﬁ KU CTaTUCTHUKA

5.1

UucnoBble XapaKTepUCTUKH CIyYalHbBIX BETUYMH: MATEMATUUECKOE OKUJIaHUE, TUCTIEPCUs U
CTaHJIApPTHOE OTKJIOHEHHWE. [IpuMepbl NMpPUMEHEHHS MAaTEeMaTUYECKOrO OXUJAHHS, B TOM
quclie B 3a/lladyaX W3 TOBCEJHEBHOM >KM3HM. MaTemaTuueckoe OXUIaHHe OWHApHOMN
CIIy4ailHOM BEIWMYMHBL. MaTeMaTH4yecKoe OXUJAHHE CYMMbl CIy4alHbBIX BEIUYMH.
Matematuueckoe OXUIAHHE H JUCIEPCHs TEeOMETPUYECKOro ¢ OWHOMHAIILHOTO
pacrnpeeneHnil

5.2

3akoH OOJBIIMX YHUCENT U €ro pojib B HayKe, MpUpojae U obiiecTBe. BrIOOpOUHBIIT METO
HUCCIeJ0BaHUN

53

IIpuMepsl HENPEPBIBHBIX CIydalHbIX BEIUYUH. 1IOHATHE O IUIOTHOCTH paclpenclICHHUs.
3ajauyy, MNPUBOAAIIME K HOpPMalbHOMY pacnpezeneHuto. [loHsTHe 0 HOpMalbHOM
pacrpeneseHuN

IMPOBEPAEMBIE HA ETD IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOUM OBPA30BATEJIBHOMN MPOI'PAMMBI CPEJTHEI'O

OBULIET'O OBPA3OBAHUSA

Kon

npoBepsieMoro HpOBepileMble TpBﬁOBaHI/lfi K NMpeIMEeTHLIM pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CpeAHero o00mero 00pa3oBaHusA

TpeOoBaHUA
Bnanenue meromamu J/10Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3a7ay; YMEHHUE
dbopMynupoBaTh U OMEPUPOBATH MOHATHAMM: ONpEAETICHHE, aKCHOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH;
OpUMEHATh MX; YyMEHUHe (OpMyIHpoBaTh OOpaTHOE U  MPOTHBOIOJIOKHOE

1 YTBEpPXKIAECHUE, IPUBOAUTHL IMPUMEPHl U KOHTPIPHUMEPHI, HCIOIB30BaTh METOJ

MaTEeMaTUYeCKOW WHAYKIUU; TMPOBOAUTH JOKA3aTENIbHbIE PACCYKICHUS MPHU
pELICHUH 3a/1a4, OLEHUBATH JIOTMYECKYIO MPABUIBHOCTh PACCYKIECHUW; YMEHHE
ONEpUPOBATh  TMOHATUSIMH: MHOXECTBO, IOAMHOXXECTBO, OINEpaluud  HaJ
MHOXXECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Juis




OTIHCaHMsI PEATbHBIX MPOIECCOB U SBJICHHUI U TP PEIICHUH 3a]1a4, B TOM YHUCIIC U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSMH: Tpad, CBA3HBIM
rpad, aepeBo, UK, rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTh M OMKCHIBATH Tpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOJIB30BaTh I'padbl IPU PEHICHUHN 33734

YMeHue onepupoBaTh NOHATHUSMU: HATYPAIbHOE YUCIO, LIEJI0€ YUCIIO, CTEIICHb C
LEJIbIM [OKa3aTeaeM, KOPeHb HaTypalbHOM CTENEHH, CTENEHb C PALMOHAIbHBIM
rokasareseM, CTEeIeHb ¢ AeHCTBUTEIbHBIM TIOKa3aTeseM, Jiorapudm yucia, CUHYC,
KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO YMCJIA, OCTATOK IO MOAYII0, PallMOHAIbHOE
YHCIIO0, UPPALIMOHAIEHOE YUCII0, MHOYKECTBA HATYPaIbHBIX, LIENbIX, pAllMOHAIbHBIX,
JEHCTBUTENIBHBIX  YHCEJ; YMEHUE UCIOJIb30BaTh MPU3HAKU  JCIMMOCTH,
HAaUMEHBIIHN 00N IeUTENh U HANMEHbIIee o0Iiee KpaTHOe, anroput™ EBkimia
IIPpU PELICHUM 33]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3ULMOHHBIMU CHCTEMAMH
CUMCIICHUS; YMEHHUE BBINOJIHATh BBIYUCICHWE 3HAYCHHW W MPeoOpa3oBaHM
BBIpQXEHHI €O cCTelmeHsMU U Jiorapupmamu, MpeoOpa3oBaHUs JPOOHO-
palroHaIBHBIX BBIPKEHUI; yMeHUe OTIEpUPOBATH MOHSATUSIMU:
MOCIIE0BATEIBHOCTD, apu(METHUECKAs IPOTPECCHSI, TeOMETPUIECKas IPOrpeccus,
OecKOHEYHO YyObIBarollasi TeOMETpUYEecKas IMpOrpeccus; YMEHHE 3a7aBaThb
MOCIIEA0BATEIHHOCTH, B TOM YHUCIIE C MIOMOIIBIO PEKYPPEHTHBIX (POPMYIT; YyMEHHE
OTNEpPUPOBATh TOHATUSMU: KOMIUIEKCHOE YHCIIO, COMNPSKEHHBIE KOMILJIEKCHBIC
qrcia, MOJYJIb U apryMEHT KOMILUIEKCHOTO 4Hcla, (hopMa 3amuch KOMIUIEKCHBIX
gucen (reoMeTpHuecKas, TPUTOHOMETpUYEeCKass W anreOpandeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE NEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; TPUBOIUTH
MpUMEPHl UCTIOJIB30BAHMUS KOMILUIEKCHBIX YHCENI; OINEPUpPOBATH IOHATHUIMH:
Marpunia 2X2 u 3%3, onpeneautesib MaTpUIbl, T€OMETPUUYECKHUH CMBICI
OIpeAeIUTENS

YMeHue  onepupoBaTh  INOHATUSMH:  PallMOHAIbHBIE,  HUPPALUOHAIBHBIC,
HoKa3aTeJbHbIE, CTETIEHHbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS
U HEpPAaBEHCTBA, MX CHUCTEMBI, YMEHHME OIIEpUPOBATh IOHATUAMM: TOKIECTBO,
TOKJECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHE PEIIATh
YpaBHEHUs, HEPABCHCTBA U CUCTEMBI C ITOMOILBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMETPOM; IPHUMEHATb YpPaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI Ul PEIICHUS MAaTeMAaTUYEeCKUX 3aJad M 3a1ad U3
pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKHU3HU

YMeHue onepupoBaTh NOHATUAMU: PYHKINS, YETHOCTh (YHKIUH, IEPUOAUYHOCTD
(GYHKLNU, OTPaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTh (DYHKIMM, 3KCTpEMYM
dbyHKIMM, HanOONbIIEe W HAUMEHBIIEE 3HAYeHUS (QYHKIMA Ha TMPOMEXYTKE,
HenpepbiBHAs (QYHKIMSA, aCUMNOTOTHl rpaduka (GYHKIMU, TepBas M BTOpas
Npou3BOJHAs (PYHKIHUH, T€OMETPUYECKHM M (U3NYECKUIl CMBICI IPOU3BOIHOM,
nepBooOpasHasi, onpeAeaEHHbIN HHTETpa; yMEHUE HAXOJUTh aCUMIITOTHI rpaduka
(GYHKIMHM; YMEHUE BBIUMCIATh IPOU3BOIHBIE CYMMBbI, POU3BEICHHUS, YACTHOTO U
KOMITO3UIINH (PYHKIMH, HAXOAUTh YpaBHEHUE KacaTellbHOW K rpaduky QyHKIUM;
YMEHHE HaXOAUTh MPOU3BOIHbBIE FIEMEHTAPHBIX (QYHKIUH; YMEHHE UCIIOIb30BaTh
NPOM3BOJHYIO [UIA HCCIIeOBaHUS (YHKUMH, HAaXOAUTh HaAWOOJbIINE U
HAaUMEHbIINE 3HA4YeHUs (QYHKIUH; CTPOUTh TIpadUKd  MHOTOYJIEHOB C
MCIIOJIb30BAaHUEM allapara MaTeMaTH4YECKOr0 aHAIN3a; IPUMEHATh ITPOU3BOIHYIO
JUTSL HAXO0XKJIEHUSI HaWJTy4IIero PEelIeHHs B MPUKIIAJAHBIX, B TOM YHCJIE COLIMAIbHO-
HKOHOMHUYECKUX M (PU3UUECKUX 3a]lauax; HaXOAUTh IUIOIAAN U 00bEMBI (HUTYD C
MOMOIIbI0 MHTETpalia; IPUBOAUTH MPUMEPHI MATEMAaTHYECKOTO MOJIETUPOBAHUS C
noMOIIBIO AU depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: Tpapuk GyHKUMH, oOpaTHas (yHKIMS,
KOMITO3HIMS  (QYHKIUWA, JIMHEHHas  QYHKIWA, KBaApaTuyHas  (QyHKIHS,
panroHambHass (YHKIUS, CTENIEHHAss (YHKIHUsS, TPUTOHOMETpUYECKHe (DYHKITHH,




oOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIIMH, TOKa3aTelbHas U jorapudpMudeckas
¢GyHKIMU; yMEHHE CTPOUTh TpapuKd M3YyYCHHBIX (YHKIMHA, BBINOIHATH
npeoOpa3zoBanusi TpaduKkoB (GYHKIWN, HCIOIB30BaTh TpapuKu I H3ydCHHS
IPOIIECCOB M 3aBUCUMOCTEH, TPH PELICHUH 33]a4 U3 JIPYTUX y4eOHBIX MPEIMETOB
U 337ad M3 peajbHOM JKU3HH; BBIpAXKATh (QOpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; HCIIOJB30BaTh CBOWCTBA W rpaduku GyHKUMNA JUIS  peLICHUs
ypaBHEHU, HEPABEHCTB U 3aJla4 C MapaMeTpamu; U300paxkaTb Ha KOOPJUHATHOMN
IJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/1aYd Pa3HbIX TUIOB (B TOM YHUCIIE HAa IPOLEHTHI,
JIOJIM Y YacCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAapOB U yCIIYT, HAJIOTH, 3a/1a4l
U3 O00JIaCTH YNpPaBICHHUS JWYHBIMH U CEMEHHbIMH (UHAHCAMH); COCTABISATH
BBIDAKCHMS, YPABHEHUs, HEPABEHCTBA U UX CHUCTEMBl II0 YCIIOBHUIO 3aJa4H,
UCCJIE0BATh MOJIyYCHHOE PEIICHNE U OLIEHUBATh IIPABIONOJOOHOCTh PE3Y/IbTATOB;
yMEHUE MOJECIUPOBATh PEAIbHbIE CUTYyallMM Ha S3bIKE MAaT€MAaTHUKHU; COCTABIIATH
BBIDAKCHMSI, YPABHEHUs, HEPABEHCTBA W HUX CHUCTEMBl II0 YCIIOBHIO 33Ja4H,
UCCIIeIoBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM ammapara aiaredpsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh TMOHSATHSAMH: CpeaHee apuMETHYecKoe, MeIuaHa,
HauOoJplllee M HaMMEHbIIEee 3HAYeHMs, pa3Max, JUCIepCHs, CTaHIapTHOe
OTKJIOHEHHE 4YHCJIOBOrO HabOpa; yMEHHME U3BJIEKaTb, WHTEPIPETUPOBATH
UHpOpMaLIMIO, MPEACTaBIEHHY0 B Tabiulax, Ha JuarpaMMax, rpadukax,
OTPKAIOIIYI0 CBOMCTBA pEAIbHBIX IPOLECCOB M SABJICHUM; IPEACTABIATH
UHPOPMALIMIO C TOMOIIBIO TAaOJUI] U JUarpaMM; HMCCIEJOBAaTh CTaTHCTUYECKHE
JAHHbIE, B TOM YHCJIE C MPUMEHEHHEM TIpa)UuecKUX METOJOB M DIICKTPOHHBIX
CpeAcTB; TrpaduyecKd HCCIe0BaTh COBMECTHBbIE HAOIONEHUS C IOMOILBIO
JIMarpaMM pacCEerBaHUs U JIMHEMHOW perpeccun

YMeHue omnepupoBaTh MOHATUSMU: CIy4alHBIM OMBIT M Ciy4ailHoe coObITHE,
BEPOSITHOCTh  CIy4ailHOro COOBITHS; YMEHHE BBIUUCIATH BEPOSATHOCTh C
UCIIOJIb30BaHUEM TpaHUUecKUX METO/IOB; MPUMEHATh (POPMYJbl CIOXKEHUS U
YMHOXXEHUS BeposATHOCTeH, (hopMyiy MOIHON BeposTHOCTH, hopmyny beprymim,
KOMOMHATOpHbIE (PAaKTHI U (OPMYJIbI; OLIEHUBATh BEPOSATHOCTH PEATILHBIX COOBITHII;
YMEHHME OIEPUPOBaTh IOHATUAMH: CilydailHass BEIMYMHA, paclpeiciieHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXXHUJaHUE, JUCIepCHsl M CTaHAapTHOE
OTKJIOHEHUE CIy4alHOM BeNWYMHBL, (DYHKIMM paclpeaesieHus U IUIOTHOCTH
PaBHOMEpPHOr0, II0Ka3aTEJIbHOTO M HOPMAJIbHOIO pAcCHpelesIeHUll; yMeHHUe
UCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX pACHpElNEICHHH MJIs peUleHMs 3ajad;
3HAKOMCTBO C MOHSATHSIMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YUCEeNT
B TNPHUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE ONEpPUPOBATH MOHITHIMHU:
COYeTaHUe, IEepPEecTaHOBKA, YHUCIO COYETaHHH, YHCIO IEepPecTaHOBOK; OMHOM
HploToHa; ymMeHHMe NpUMEHSATh KOMOMHATOpHBIE (AKThl M PACCYXIEHUS IS
pelIeHus 3aJay; OLIEHWBAaTh BEPOATHOCTU PEAIbHBIX COOBITHI; COCTaBIAThH
BEPOSATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH NOJYyYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMHU: TOYKA, IMpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jyd, BEJIMYMHA YyIJIA, MJIOCKUNA Yroj, ABYIPaHHBIA Yros, TpEXTrpaHHBINA
yroJl, CKpelMBaloIIMecs TMpsMble, MapajUIeIbHOCTh M MEepPHEeHAUKYISIPHOCTh
OpSAMBIX M IUIOCKOCTEH, Yroia MeXIy HpSIMbIMHM, Yrold MEXIy HIpsIMoil u
IJIOCKOCTBIO, YTOJI MEXKIY MJIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH JO IJIOCKOCTH,
paccTosiHuE MEXKIy NpPSIMBIMH, PpAcCTOSHUE MEXIAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh NP PEIICHUM 3a7a4 U3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHY;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH
MaTeMaTHYECKUEe MOJIEIM C TOMOIIbI0 I'€OMETPUYECKUX IOHATHH M BEIWYMH,
pelaTh CBA3aHHbIE C HUMU NPAKTUYECKUE 3a/1a49H
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YMeHrne omnepupoBaTh TOHATHAMH: IUIOMIAAL (GUTYpPHI, O0BEM  (QUTYDBHI,
MHOTOTPaHHHK, MPAaBWIGHBI MHOTOTPAaHHHK, CEUYE€HHWE MHOTOTpaHHHUKA, KYO,
napajieNienune], Npu3Ma, NUpaMuaa, ¢GUrypa W TOBEPXHOCTh BpAILICHHS,
WIHH]IP, KOHYC, IIap, chepa, IIomaas chepsl, IIoaab TOBEPXHOCTH TUPAMU/IBI,
NPU3MBI, KOHYCa, IHJIUHIPA, 00bEM Ky0Oa, MPSMOYrOJIBHOIO IapaulesieIuIie/a,
MUPAMHUJIBI, TIPU3MBI, IWIHH]PA, KOHYCAa, IIapa, pa3BEPTKA MOBEPXHOCTH, CCUCHHS
KOHyca M UWIHHIpA, Mapajule]bHbIC OCH WJIM OCHOBAaHHWIO, CEYCHHUE IIapa,
IUIOCKOCTh, Kacaromascsi cepbl, HUINHIPA, KOHYCa; YMEHUE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIIICHHS,
WX CEUCHUs, B TOM YHUCIIC C MIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHUE MPUMEHSTh
CBOICTBA FEOMETPUIECKUX (DUTYP, CAMOCTOSTEIHHO POPMYIIMPOBATH OTPEICICHUS
U3yd4aeMbIX (QUTYp, BBIIBHTaTh THUIOTE3Bl O CBOHCTBAX U  MPHU3HAKAX
reOMETPUYECKUX (UTYp, 000CHOBBIBATH WIIM ONPOBEPIaTh UX; YMEHHUE TPOBOIHUTH
KIaccupuKanuoo (GUTyp MO pa3IuYHBIM TpPU3HAKAM, BBITIOIHATH HEOOXOIMMBIE
JIOTIOJTHUTEIILHBIC TOCTPOCHUS
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YMeHHe omnepupoBaTh MOHITHAMH: JIBWIKEHHE B IMPOCTPAHCTBE, IMapauIeIbHBIN
MEPEHOC, CAMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, Mpeodpa3oBaHUE
no106us, mo00HbIe GUTYPHI; YMEHUE PACTIO3HABATH PaBHBIE U MOJJOOHBIE QUTYPHI,
B TOM YHCJI€ B IPUPOJIC, UCKYCCTBE, APXUTEKTYPE; UCIIOIH30BATh T€OMETPUICCKUE
OTHOIIICHUS TIPH PEIICHUM 33J]1a4; HaXOJWTh I'€OMETPUUYCCKUE BEIUYHMHBI (JIJIMHA,
yroJi, IIoLaab, 00bEM) MPU PELIEHUH 3a]a4 U3 APYTUX YUYEOHBIX NPEIMETOB U U3
pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHUE BEIWYUHBI (UIMHA, YOI,
wiomaab, 00bEM, IJIOIIAL [MOBEPXHOCTH), HUCIOJIb3Yys M3ydyeHHbIE (OPMYJbl U
METOAbI, B TOM 4YHUCIIE: IUIOMIahb MOBEPXHOCTU MUPAMUIbI, MPU3MBI, KOHYCA,
MWIMHAPA, TUIOIMAAb cdepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO IapajuleyIeIHIIea,
MUPaMUbl, TPU3MBI, [UIMHIPA, KOHYyca, I1apa; YMEHHE HAaXOAWTh OTHOIICHHE
00BbEMOB OJOOHBIX (UTYD
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YMeHue onepupoBaTh MOHITUSIMU: MPSIMOYTIOJbHAs CUCTEMA KOOPJIMHAT, BEKTOD,
KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEIIECHUE
BEKTOpa Ha YMCJO, Pa3jIOkKEeHHE BEKTOpa Mo 0a3ucy, CKalsipHOE NPOU3BEJCHHE,
BEKTOPHOE TIPOM3BEIEHUE, YroJl MEXIY BEKTOpPaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIM METO/ JUIsl pEIIeHNs TeOMETPUUECKHX 3a]ad U 3a/1a4
JPYrux y4eOHbIX NPEAMETOB
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YMmenue BbIOMpaTh MOAXOMSIIMM METOJN MJIs pEUIeHHs 3aJaud; MOHHMAaHHe
3HAYMMOCTH MaT€MaTUKU B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U
ABJICHHUM; YMEHUE PACIO3HABATh IIPOSBIICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE,
yYMEHUE IPUBOANUTH PUMEPBI MATEMATUYECKUX OTKPBITUH POCCUUCKON U MUPOBOI
MaTEMaTU4YECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kox @ IIpoBepsiemblii 31eMEHT COAEPKAHUS

1 Yucna ¥ BEIYUCICHUS

1.1 HaTypa)'IBHBIC M LCJbIC YHCia. HpI/I3HaKI/I JACITIMMOCTH LCIIBIX YHUCEI

1.2

1.3

Panmonanbubie uncina. OOBIKHOBEHHBIE M JAECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHbIE
MIEPUOIUIECKHIE TPOOH
ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleiicTBus ¢ apudpMeTH4ecKUMHU KOPHSIMU
HaTypaJIbHOHU CTEIICHU

1.4  Crenenb c nenblM nokazateseM. CTeNneHb ¢ palliOHaJIbHBIM NoKa3areneM. CBOMCTBA CTENEHU




CuHyC, KOCUHYC U TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC

15 YKCJIOBOTO apryMeHTa
1.6  Jlorapudwm ymncna. JlecaTHIHBIC U HATYpATbHBIE JIOTAPU(MBI
JeiictButenpupie yucia. Apudmernyeckue omnepanuu ¢ JeHCTBUTENBHBIMH YHUCIAMU.
1.7  IlpubGnuxEHHbIE BBIYUCIICHHS, IpaBUJa OKPYIJICHUS, NPUKUIKA U OLEHKA pe3ylbTara
BBIYHCIICHUN
1.8 | IlpeoOGpa3oBaHuEe BRIPAKECHHI
1.9 | KomIuiekcHble ynciia
2 VYpaBHEHUS U HEPABEHCTBA
2.1  llenple u 1poOHO-pAIMOHAIBHBIC YPAaBHEHUS
2.2 | UppauunoHalibHbIE YpaBHEHUS
2.3 | TpuroHoMeTpUYeCKue ypaBHEHUS
2.4  TlokazaTtenbHbIC U JJOTapu(MUIECKUE YPABHEHUS
2.5  lenbie u 1poOHO-paIIMOHAIbHBIE HEPABEHCTBA
2.6  HppanuoHanbHbIe HEPAaBEHCTBA
2.7  TlokazaTtenbHbIC U JOTapu(MUIECKUE HEPABCHCTBA
2.8 | Tpuronomerpuyeckue HEpaBEHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuua cucrembl JMHEHHBIX ypaBHEHUN. OnpeieanuTeNnb MaTPpULIbl
3 OyHKIMH U TpaduKu
31 OyHKIM, crnocoObl 3ananus QyHkuuu. ['papuk Gynkuuu. Bzaumuo obpatHble QyHKUIUU.
' Uérneie u Heu€THBIE QyHKIMH. [Tepruoguueckue GyHKIINN
Ob6nacTp ompeneneHuss ¥ MHOXKeCTBO 3HaueHUd ¢yHkiuu. Hynmu dyaxuun. [TpomexyTtku
3.2 3HakomocTosHCTBA. [IpOoMEXKYyTKH MOHOTOHHOCTH (YHKIMUA. MakCHUMyMbl U MHUHHUMYMBI
¢byukun. Hanbomnpliiee 1 HauMeHbllee 3HaYeHne PyHKIUN Ha TIPOMEKYTKE
33 Crenennass (QyHKIMS C HaTypaJbHBIM U IeNbIM Toka3ateneMm. EE€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
3.4  Tpuronomerpuyeckue (PyHKIIMHU, KX CBOWCTBA U TPAPUKH
3.5 TlokasarenbHas u morapupmuueckas GyHKIIUHA, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnToThl rpadukoB Qyukiuii. CBoiicTBa (yHKIIUNA, HEIPEPHIBHBIX Ha
OTpE3Ke
3.7 | IlocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIE0BATEIHHOCTEH
3.8 | Apudmernueckas u reomeTpuyeckas nporpeccun. Popmyia ClI0XHbBIX IPOLIEHTOB
4 Hayana maremaTndeckoro aHanusa
4.1  IlpousBonHas ¢pyHkiuu. [Ipon3BoaHbIE 37I€eMEHTAPHBIX (YHKIIHIA
49 [IpyMeHeHre NMPOU3BOAHON K MCCIEI0BAaHUIO (PYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanOombIIero 1 HaMMEHbIIIETo 3HaYeHHs] QYHKIIMU HA OTPe3Ke
4.3  IlepBoobpa3zHas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 | MHoXxecTBO, onepaliuu HaJl MHOKecTBaMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OnucarenpHas CTaTHCTHUKA
6.2  BeposTHOCTBH
6.3  KomOunaropuka
7 I'eomerpus




7.1

Durypsl Ha MIIOCKOCTH

7.2 | IlpsiMble ¥ TIJIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrorpaHHUKHU

7.4 | Tena u NOBEpPXHOCTHU BpalllEHUS

7.5 | KoopauHaTbl U BEKTOPbI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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