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INOACHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
ABJIAETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
ITIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEHW KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMIWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoJax HCCIEeI0BaHMs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHUsl, U
Ha pPa3BUTHUE IPEIACTABICHUM O CIyYalHBIX BEIUYMHAX U B3aAUMOCBA3AX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYkKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3yEMbIX
JUI. ~ ONHUCAHUS  AHTPONOMETPUYECKUX M JIeMOTrpaduuecKMX  BEJIUYMH,
NOTPENIHOCTE B pa3IMYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOSCHHS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJOTMYECKUX, IOCKOJIBKY
COBPEMEHHbIE OOILIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOJIb3YIOT ammapaT
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTEMaTHYECKY0 (popMaIn3aluIo.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coziepkatesibHbie TUHUM: «CiayyaliHble COOBITUS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOpPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JIaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Conpepxxanne nuHUUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
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MEXIy 3HAUCHUSIMU CIIy4ailHbIX BeJIMYMH. BaxkHyl0 4yacTh B 3TO# coJiepKaTeibHON
JIMHUY 3aHUMAET U3yuYeHUE Fr€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHu U
3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYydYaloIIMXCd Ha ONUCAHUU W
U3YYEHUU CIyYalHBbIX SBIIEHUN C MOMOIIBIO HEMpEepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIIpEEeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy ClIy4yalHbIMM BEJIMYMHAMH W OMNHCAHUE OJTOW CBA3U C TOMOINIBIO
kKod(duiieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTbI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOIr0 00mIero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep M
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX Ha y4eOHbIE
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).
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COJEP)KXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTAapHBIC
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BeposiTHOCTH ~ coObiTuil.  Ciy4ailHple  ONBITBI € PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu Hag COOBITUSAMU: MepeceyeHue, 00bEIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 NepBoro ycnexa. [lepecranoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHuKd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BenmuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnipenenenus. Onepanuu HajJ ClydallHbIMM BeIWYMHaMU. buHapHas ciiydaiiHas
BennurHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4yallHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXUJIAHUE CIy4YalHOW BEJIWYMHBI
(pactipeaenenust). llpumepbl  NpUMEHEHHS]  MATEMAaTHYECKOTO  OXKHIAHMS
(cTpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIAaHUE OWHApHOW cliydaliHOM
BEJIMYMHBI. MareMaTu4eckoe  OXKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYMH.
Maremarnueckoe 0XKUJaHUE F€OMETPUUECKOTO u OMHOMUAIBHOTO
pacnpeneneHuu.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIyYalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApPHOM ClydailHON BeMMUMHBL. MaTeMaTtrudeckoe
OXKMJAHHUE TMPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHME T'€OMETPUYECKOIO
pacrpeeneHus.
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11 KJIACC

HepaBenctBo YeoObiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akon
Oonpimmx  uyucen. BwiOopounslii  Merox  uccienoBaHuil.  BriOopouHnbie
xapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a4a4l, IPUBOISAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrtpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEEIICHNUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajauwu,
IIpUBOJSILIME K pacnpeneneHnto Ilyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenumuuH. Koadduuuent nuHeiHON
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBS3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLEAYyp TpaxJAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOI0 Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HUIM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03JJ0OPOBUTEIBHOM IE€ATETbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYecKoMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYyphbl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM JEesSTEIbHOCTH, STanoB €
pPa3BUTUST W 3HAYMMOCTH IS PA3BUTHS IUBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHUBUTyaJIbHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAefcTBu:

BBISIBIIATh M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICJICHHS TIOHATUN, YCTAaHABINBATh CYIECTBEHHBIN MpPU3HAK KiaccU(UKaIuy,
OCHOBaHMsI /171 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynaupoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoOIlecca, a TakKe BbIJIBUTATh
MPEATNOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATH AehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uHdopmaIun 1o CaMOCTOSTEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
IeJIsIMHU O6H.[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUIA IIO XOI[y pCIJ_ICHI/ISI 3aJa4du,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOHUCK
pel_HeHI/ISI, COIIOCTABJISITH CBOU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3WIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3YIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaad
IpPE3EeHTAIMHU U OCOOEHHOCTEN ayJUTOPHUU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe JeHCTBUS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TO3HABATENHHON  pedIeKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpOLEecca M pe3yibTaTa peleHUs
MaTEeMaTU4YECKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBUAYaJIbHOU
pa®oThl TpU peumeHuH Yy4uyeOHBbIX 3aJay, M[pUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX JAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaAeHHs, OOMEH MHEHHI,
«MO3TOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1emnb, UK, IEPEeBO, CTENECHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIIEPUMEHTA;
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CBOOOIHO OIEpUpPOBaTh MMOHATHSAMH: CIy4alHBIM HKCIEPUMEHT (OIIBIT),
cllydailHOE€ COOBITHE, DJIEMEHTAPHOE CIlydallHOE COOBITHE (JIEMEHTAPHBIA UCXON)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaxOJUTh U (POPMyYIUPOBATH COOBITUS: MEPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh JAUATPAMMBI
Oinepa, KOOPIAMHATHYIO NPSIMYIO JJI PELIEHUs 3a/1ay, M0JIb30BaThesa (HOpMYJIIOif
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIydYalHBIX COOBITUIA;

ONEPUPOBATh  TOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, [JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWUJIa YMHOXEHHs, JepeBa
CIIy4ailHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY TMOJHOW BEPOSITHOCTH, (OPMYITy
baifeca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPTraHM3alUN CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYeHHble KOMOWHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHUS
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucplTaHuE), yCleX M HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOrO ycrexa, B
cepun ucnblTaHU bepHyiu, B ombITe, CBSI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJU4YMHA,
reoMeTpuyYecKoe, OMHOMUAIILHOE paclpesiesiCHUE;

OIEPUPOBATH IOHATUSAMU: COBMECTHOE pAaCIpPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOIO PacHpeleieHus] IBYX CIy4alHBbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHUEM
MaTEeMaTHUYECKOT0 0XKMJIaHUs CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUSA TMpU PEIIEHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUJAaHe OMHOMUAIIBHOTO U T€OMETPUYECKOTO pacTIpeIeIeHHMI;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYWHBI
(pactipenenieHns) MPU PELIEHUN 3a/1ad, BBIYMCIATH JUCHEPCHIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAIILHOTO paclpeeIeHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYNHOCTH JaHHBIX 110  BBIOOPOYHBIM
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xapakTepucTukaMm. OLIeHUBaTh BEPOSTHOCTH COOBITUH W MPOBEPSATH MPOCTEUIIHE
CTaTUCTHYECKUE TUMOTE3bL, TOIb3YsACh U3yUYCHHBIMH pacIpeIeICHUIMU;
OPUBOJUTH  TPHUMEpPHl  3a7a4, MNPUBOASIIMX K  TOKa3aTeIIbHOMY
paclpelieNieHuIo, 3ajgad, MPUBOJSAIIMX K HOPMalIbHOMY paclpeeseHHUIO.
OmnepupoBarh MOHATUAMH: (DYHKUHS IUIOTHOCTH BEPOSTHOCTH TOKA3aTEbHOTO
pacrnpenesnenus, QyHKIHS MTIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PacIpe/esieHus,
(GyHKIMS TUJIOTHOCTH M CBOMCTBA HOPMAJbHOTO pacHpeesIeHUs ;0peaesiaTh
KOA(PGUITUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KOIPPHUIIMEHT KOPPEISIIIH.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U (uudpossbie)
KonTpoabHbie
n/n TeM NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl

1 DneMeHTHl Teopuu TpadoB 3

CityyaliHbl€ OTIBITHI,
2 cllydaitHble COOBITHS U 3
BEPOSITHOCTH COOBITUH

Omnepauuu HaJl MHOXKECTBAMU
u coobITusIMU. ClloKeHue u
3 YMHOKEHHE BEPOSTHOCTEH. 5
VYcnoBHasA BEPOSITHOCT.
HeszaBucumelie coObITHS

4 DneMeHThl KOMOMHATOPUKH 4 1

Cepuu nocienoBaTeabHbIX
ucnbiTanui. McnibiTanus
5 bepuymnu. CrnydaitHbii 5
BBIOOD U3 KOHEYHOM
COBOKYIHOCTH

CrnydaiiHble BETUYUHBI U

6 14 1

pachpeeneHust

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME 34 2
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11 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ie/ioB U (uudpossbie)
KoHnTpoJbHbie
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsbl
1 3aKoH OOJBIINX YHCET 5
) DJIEMEHTHI MaTEMaTUYECKON 6
CTaTUCTUKH
HenpepsiBHBIE CilyyaliHbIe
3 BEJIMYUHBI (pacipeneeHus ), 4
MIOKa3aTeJIbHOE U
HOPMaJIbHOE pacrpeerneHus
4 Pacnpenenenue Ilyaccona 2
5 CBs3b MeXy Clly4allHBIMU 6
BEJIMYMHAMU
O60061enue u
6 . . 11 1
cucTeMaTru3anus 3HaHUi
OBILIEE KOJIMYECTBO YACOB 34 |

[10 ITPO'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE
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10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

I'pad, cBsa3HbI rpad,
MPEJCTaBICHNE 3a1a4H C
oMoIIbpo rpada

Crenenp (BaJIGHTHOCTD)
BepuuHbl. [yt B rpade. Lenu u
LUKJIBI

I'padsr Ha IockocTH. [epero
CIIy4alHOT'O KCIIEPUMEHTA

Crny4daiiHble SKCIIEpUMEHTHI
(OMBITHI) U CITy4aifHbIE COOBITHUS.
DneMeHTapHbIe COOBITUS
(MCcX0BI)

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA
B OIIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMH COOBITUSIMHU

BeposiTHOCTB CitydaitHOTO
coObITHus. BeposiTHOCTH COOBITHIA
B OIBITaX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUIMU

[Tepeceuenue, 0ObeTMHEHNE
MHOKECTB U COOBITHIA,
MIPOTUBOTOJIOKHBIE COOBITHS.
dopMmyna cloKeHUs
BEPOATHOCTEN

VYcioBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCIOBHON BEPOSITHOCTH

10

VYcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCIOBHOW BEPOSITHOCTH

dopmyJia MOJTHON BEPOATHOCTH
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11

12

®opwmyna baiieca. HezaBucumsbie
cOOBITHS

KomOuHaTopHOE 1paBHiio
ymHOXeHus1. [lepecTaHOBKH 1
(hakTopuan

13

Yucno coueranuii. TpeyroibHUK
[Tackains

14

15

®opmyna ounoma HproToHa
Konrponsnas padora Nel:
"I'padm1, BeposTHOCTH,
MHOXECTBa, KOMOMHATOpHUKa"

16

bunapHbI ClIy4alHBIM OIBIT
(ucnbITaHue), ycrex U Heyjaya.
HezaBucumsble ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUN 10
IIEpPBOTO ycIrexa

17

Cepus HE3aBUCUMBIX UCTIBITAHUM
J10 TIEPBOrO ycnexa

18

19

Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnymm

CayvaiiHplif BBIOOP U3 KOHEUHOM
COBOKYITHOCTHU

20

[IpakTuueckas padbora c
MCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabyInI

21

22

23

CrnydaiiHasi BeIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

Onepanuu HaJ CIIly4ailHbIMU
BenuuuHaMu. [Tpumepst
pacnpenenennii. bunapuas
Cly4aiiHasi BeJIMYMHA

FGOMeTpI/I‘IeCKOC pacrnpeaciiCHuc.
bunomuansHOE pacipeacicHuc

24

MaremaTudeckoe 0KHIaHue
CIIy4aifHOM BEJTMYUHBI.
CoBMecTHOE pacnpeieNieHue JByX
CIIy4alHbIX BEJIMYMH

25

HesaBucnmeble cnyyaiinbie
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BennuuHbl. CBOMCTBA
MaTEeMaTHYeCKOro OKUIaHHsI.
MareMatruueckoe 0KuIaHHue
OMHAPHOM CTy4ailHOW BEITMYMHBI
Matematuueckoe OxKHuIaHue

26 F€OMETPUYECKOT0 U 1
OMHOMUAIBHOTO pacIpe/ieIeHH

HI/ICHCpCI/IH " CTaHJApPTHOC
OTKJIIOHCHHEC

27

)3 Jlucrniepcust OMHAPHOM CirydaitHON

BennurHbl. CBOMCTBA qUCIEpCUU

MaremaTudeckoe OXKHAaHUe
29 IIPOU3BCACHUS U TUCIICPCUA

CYMMBI HC3aBUCHUMBIX CHy‘lﬁfIHI:IX
BECJINYNH

Jucnepcusi OMHOMUAIBHOTO
30 pacnpenenenus. [Ipakruueckas
paboTa ¢ UCroIb30BaHUEM

AJIEKTPOHHBIX TaOIHUIL

Jlucniepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUYECKOT0
31 pacnpenenenus. . [Ipaktuueckas 1
paboTa ¢ uCroIb30BaHUEM
AJIEKTPOHHBIX TaOIHUIL

3 O0001IeHrE U CUCTEMAaTU3 AU !
3HaHUH

KonTponbnas padota Ne2:
"Ucnbitanus beprysm.

33 . 1 1
CrnyyaiiHple BeTHUUHBI U
pacnpeneneHus"
34 O06o001IeHre u CUCTEMaTH3 AU |
3HAHUU
OBHIEE KOJIMYECTBO YACOB I1O 34 )

I[TPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

HepasenctBo YeObimena.
Teopema YeOrimena. Teopema
Bepuymm. 3akoH 0obIINX
qucenl

HepasenctBo YeObimena.
Teopema YeOrimena. Teopema
bepnymnu. 3akoH 00nbIIIX
yucell

Hepasenctso YeObimena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 00nbIIIX
yucell

Br16opouHbIif METO
HUCCIIENOBAHUI

[TpakTuueckas padoTa ¢
HCII0JIb30BaHUEM JICKTPOHHBIX
TadJIMULL

I'enepasibHast COBOKYITHOCTD U
clly4aiiHas BHIOOpKaA.
3HaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHETr0 U TUCTIePCUH
reHepaIbHONH COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

['eHepanbHas COBOKYITHOCTD U
CllyJaiiHasi BEIOOpPKA.
3HAKOMCTBO C BBIOOPOUYHBIMH
xapakrepuctukamu. O1eHka
CPEIHEro M IUCIepCun
TE€HEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BeposSTHOCTEN
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COOBITHH IO BEIOOPKE

Craructuueckasi TMIIOTE3A.
IIpoBepka mpocTemx TunoTe3
C TIOMOIIIbIO CBOWCTB
M3YYEHHBIX pacrpeaeneHuit

10

Craructuyeckas runoresa.
[IpoBepka poCTEUIINX TUIIOTES
C TIOMOILIBIO CBOWCTB
W3YYEHHBIX paclpeacieHui

11

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabJIUIL

12

13

14

[IprumMepbl HEPEPBIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
IJIOTHOCTU BEPOATHOCTH

PaBHOMepHOE pactipeneieHue.
[Tpumeps 3a1a4, IPUBOIALINX
K [T0Ka3aTeJIbHOMY U K
HOPMAaJIbBHOMY pacIpeeICHUsIM
OYHKIHS TIIOTHOCTH

BCPOATHOCTH I10KA3aTCIIbHOI'O
pacupCaciICHuA

15

DyHKIMSA INIOTHOCTH
BEPOSATHOCTU HOPMAJIBHOTO
pacrpeneneHust

16

TlocienoBaTeIbHOCTE
OJINHOYHBIX HE3aBUCHUMBIX
coObITuil. [Ipumep 3anauu,
IPUBOIALIEN K paCIIPEIEICHUIO
ITyaccona

17

[IpakTuueckas pabora c
HCTIOJIB30BaHUEM DJIEKTPOHHBIX
TabIUIL

18

19

KoBapuanust 1ByX ciiy4aifHbIX
BennuuH. Koagdunuent
KOPPESIIAH

CoBMecTHBIC HAOIOICHUS ABYX
BEJIMYUH

20

Br16opounslii koaddunireHT
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KOppesIIU

21

Paznuune mexny JIMHEMHOU
CBSA3bIO U IPUYMHHO-
CJIEICTBEHHOU CBA3BIO

22

23

24

JInneiinas perpeccus

[TpakTudeckas padoTa ¢
HCIIOJIb30BAHUEM 3JICKTPOHHBIX
TadJIMIL

IIpencraBnenue qaHHBIX €

IIOMOIIBIO Ta6J'II/II_I " JuarpamMm,
OImucaTeibHas CTaTuCTUKa

25

26

27

28

OMBITHI ¢ PABHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

Brruncienue BeposSTHOCTEH
COOBITUH C TPUMEHEHUEM
opmyx

Brruucienue BeposSTHOCTEH
COOBITUH C TPUMEHEHUEM
rpauIeCKuX METOJIOB:
KOOpPJMHATHAS psiMasi, IEPEBO,
nuarpamma Diiepa

CriyualiHbple BEJITMYHHBI U
pacripeesieHus

29

Maremarudeckoe oXuganue
CIIy4ailHON BEJIMYHHBI

30

31

Maremarndeckoe oXuganue
CIIy4ailHON BEJIMYHHBI

KonrpomnsHas padora:
"BeposITHOCTB M CTaTUCTHKA"

32

Brrunciienue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpapuuecKux
METO/I0B

33

Brrunciienue BepossiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduUECKUX
METO/I0B

34

CiyyaliHble BEJIMYUHBI U
pacrpezeneHusl.
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MarteMaTHndeckoe OKHUIaHNue
CIIy4ailHON BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 !
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBePAEMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmerHyeckoe, MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMM: CIy4alHbIM AKCHEPUMEHT (OMBIT) U Cly4aiHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTApHBIH MCXOM) CIy4aHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTHh M CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute u ¢dopMynupoBaTth COOBITHS: IepecedeHne M OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEPOSTHOCTEH
IIPU PELICHNH 3a/1a4
OnepupoBaTh NOHATHAMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIBIO IpaBWJIa YMHOXEHHS, C IIOMOIIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS NP PEIIEHUH 3a/1a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCHMBbIE HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 MEpPBOr0 YCIeXa, HaXOAUTh BEPOSTHOCTHU
coObITHI B cepuu uctibiTanuii bepuymnum
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aliHas  BEJIMYMHA, pacCHpElelICHUE
' BEPOSITHOCTEN, IMarpaMma paclpeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3soBaHus
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
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CpaBHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYUHBIINO

> pacnpeesieHUIO WK C TOMOUIbIO AUarpaMm
OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH
5 IpPUMEpBl TOrO, KaK MPUMEHSETCS MAaTeMaTH4eCKOe OXKUJAAHHUE CIydaiHOM
’ BEJIMYMHBI, HAXOJUThb MaTeMaTH4YeCKOe OXHUIaHHEe [0 JaHHOMY
pacrpeeeHUIo
5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINUX YHCE
54 MMeTs npencraBiaeHue 0 HOPMAJIBHOM pacIpeie/ICHUN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHue TaHHBIX ¢ MOMOIILI0 Ta0HI U auarpamMMm. Cpearee apudmMeTndeckoe,
MeaHa, HauOOoJbIlIee U HAUMEHBIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHJIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

6.2

6.3

6.4

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOrO COOBITHSA. BIM30CTh 9acTOTBIM BEPOSITHOCTH
coObiTuid. Ciy4yaliHbIE ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMECHTAPHBIMH COOBITHUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHre, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. unarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN

VYcioBHass  BEpPOSTHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH. JlepeBo  ciaydailHOro
skcriepuMenTa. @opmysa noaHou BepoaTHOCTH. HezaBucuMblie cOObITHS

6.5

6.6

6.7

KombOunatoproe mnpaBmio ymHOXeHus. IlepecraHoBkun wu  (akropuan. Ywmcno
couetanuil. Tpeyronbuuk Ilackans. @opmyna ounoma HproToHa

bunapHblii ciydaliHbIi ONBIT (MCHBITAHHE), ycleX U Heygadya. HesaBucumbie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HUCHBITaHUM A0 1mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
[Tpumeps! pacnipesienieHni, B TOM YHCie FeOMETPHUECKOer OMHOMHATIbHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEpUCTUKHM CIIy4allHBIX BEJIMYMH: MAaTEMaTH4YECKOE OXKHUIaHUE,
JTUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl mpruMeHeHusT MaTeMaTH4eCKOro
OKMJIaHHs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
OXKHJlaHue OMHApHOH cilyyailHON BenMuuHBI. MaremMaTHyecKkoe OXHJIaHUE CYMMbI
CIIy4alHBIX BEJIMYMH. MareMaTuuecKkoe OKUJaHUEe U TUCIIEPCUs T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieleHnit

5.2

3akoH OOJBIIUX YHCET M €ro POJjbh B Hayke, Mpupoje u olmiectBe. BriOopouHbIit
METOJI UCCIIENOBAaHUN
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[Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeIWYUH. [loHsATHE O  IUJIOTHOCTH
53 pacnpezenenus. 3agauu, NIPUBOAAIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeielieHuu
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IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTenbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHIMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3aj]ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YyMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOXKECTBO, OMNEpaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 APYTuX Y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUSAMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeNeM, KOpEeHb HaTYpalbHOUM CTENEeHH, CTEEeHb C
panrOHAJIBHBIM ITOKA3aTeJIeM, CTCIICHL C ﬂeﬁCTBHTCHBHBIM IIOKa3aTeJIeEM,
norapudm UMcIa, CHUHYC, KOCMHYC M TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, UPPAHMOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaJlbHbBIX, IETbIX, PAalUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HMCII0Jb30BaTh NMPU3HAKHU JCIUMOCTH, HanMEHbIITUN O6IIIPII>1
JIeNUTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBKIuaa mpu
pE€IICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMH
CUMCIICHUS; YMEHUE BHITIONHATH BBHIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSMH M Jiorapudmamu, npeoOpazoBaHus APOOHO-

panrOHaJIbHBIX BLIpa)KCHI/II\/'I; YMCHHC OneprupoBaTh TIOHATUAMMU
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MOCIIE0BATENHHOCTh, apu(PMETHUECKass TMPOTPECCHs, TeOMETpUYECKas
nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpULbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALNUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKLINH, SKCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbII
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUMCJATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKUMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HaXOOUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi UCCIEJOBaHMUS (PYHKIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAuYeHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUJIEHOB C HMCIOJB30BAaHHWEM ammnapara MaTeMaTH4eCcKOro

aHajin3a; MNPHUMCHATH TPOU3SBOJHYIO [JId HAXOXICHUA HAWITYYIICTO
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pelieHus B MPUKIATHBIX, B TOM YHCJIE COLUAIBbHO-D)KOHOMUYECKUX U
(bU3MYEeCKUX 3ajlavax; HAXOJUTh TUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIUPOBAHUS C

oMoIIbI0 AuddhepeHITnaTbHbIX YpaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKIUS,
KOMIO3UIMs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QYyHKUUH,
UCMOJIb30BaTh Tpa(UKH U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peajbHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH IS pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JBWXKEHUE, paboTy, CTOUMOCTb TOBapoB U
yCIIyT, HAJIOTH, 33/1a4i M3 00JacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHUs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM  C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJEKaTb, MHTEPIPETUPOBATH
uHpOpMalKIo, PEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peallbHbIX IMPOIECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE J[laHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM TIpaduuecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpaUuecKu HcCIe10BaTh COBMECTHbIE

HaOJIIOZICHUS C TTIOMOIIBIO THarpaMM PacCeUBaHUs U JTMHEHHOW perpeccun
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YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIONB30BAaHUEM TIpaUUecCKMX METOJIOB; IMPHUMEHSTh
(GOpMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEabHBbIX COOBITHI; YMEHHE ONepUpOBaTh
HNOHATUSIMM:  CiIydaiiHass BEIMYMHA, PpACHpPElEICHUE BEPOSTHOCTEH,
MaTEeMaTHUYECKOEe OXHMJAaHUE, IUCIEPCHs W CTAaHJAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO U HOPMAJIbHOTO PAaclpeAciIeHUu; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM Ul pEeLICHUs 3a1ad4;
3HAaKOMCTBO C HNOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIEIOBAaHUM; yYMEHUE NPUBOJUTH IPUMEPHl NPOSBICHUS 3aKOHA
OONBLIMX 4YHMCET B MNPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; yMEHHE
OIEpUpPOBATh MOHATUSAMHU: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUH,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh  MOHATHUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSAMbIE, MAPATIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, YroJd MEXKIYy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PEIICHUU
3aa4 U3yueHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTeMaTUYECKHE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX IIOHSATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAbL (QUIYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0O, mapajuienenuresa, Opu3Ma, NOHpamMuaa, (GUrypa U TOBEPXHOCTb

BpalieHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0MmaIb

MOBEPXHOCTH NHUPAMUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
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IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEYEHUS KOHyCa W LMIMHJIpA,
[apajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YyMEHHE TMPOBOAUTH Kiaccuukanuioo ¢Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHIATH HEOOXOAMMBIE JOIMOJIHUTEIbHbIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATHSIMH: JBUKEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'E€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3aJla4; HAXOJUTh TCOMETPHYSCKHE BEIWYMHBI (IUIHHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUH 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCIISTH T€OMETPUYCCKUE BEITUYHHBI
(mmuHA, Yroi, IIIOIMAgh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeNIeNuIeIa, MUPaMUIbI, TPU3MBI, THIUHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMeHue onepupoBaTh MNOHATHSAMU: MPSMOYroJibHAas CUCTEMA KOOPJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha 4YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEIAECHUE, YIOl MEXIY
BEKTOpaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METOT

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3aJia4 JpYTHUX y‘-IC6HLIX nmpeamMCcTOB

13

YMenue BLI6I/IpaTL HOI[XO)I}IIJ_II/II\/'I MCTOJ AJid pCIICHUSA 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB

MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX
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OTKPBITUM POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 Yucna ¥ BBIYUCIECHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE JApOOHM, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndecknil KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
L4 Crenens ¢ 1enbiM 1nokasarenaem. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
HevictButenbHple  4ucia. Apu@METHYECKHE Olepanuud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnukéHHble BBIYMCICHUS, PaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoOpaszoBanue BbIpaKeHUH
1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppanumonaibHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
24 [TokazarenbHbie U JIorapupMUUYECKUe YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUECKre HEPaBEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU
2.11 Marpwuria cucTeMbl JTMHEHHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKu
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Oynknus, cnocoOwl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHO 0OpaTHBIE

> dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui ¢Qynkuuu. Hymum dyHkum.
39 [IpoMex)yTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKIHH.
' MakcumymMbl ¥ MUHUMYMBI (GyHKIMUA. HamOombliee u HanMeHbIeEe 3HAUYCHUE
(GYHKIIMY Ha TPOMEKYTKE
33 CrenenHass (yHKIUS C HATypaJdbHBIM W IEJNBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTerneHn
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapuKu
35 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
16 Touku paspbiBa. AcuMnTorel rpadukoB Qynkumii. CoiicTBa  (QyHKUHUI,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEMN
3.8 ApudmeTrndeckast U reoMmeTpuueckas nporpeccuu. Gopmyia ClI0XKHBIX TPOIIEHTOB
4 Hayana maTtemaruueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxkieHne HanOOJbIIero U HAMMEHBIIETO 3HAUYCHUs (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoecTBO, onepaluu HajJ MHOXKecTBaMH. JlnarpamMmsel Diiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalICHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHSL.
AnreOpa u Hadana maTemaTudeckoro ananu3sa, 10-11 kmaccel/ Ammmos 111LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00IIECTBO

«M3parensctBO «IIpocBemenne» M

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka IJOK
https://resh.edu.ru
https://skysmart.ru
https://math-oge.sdamgia.ru
https://fipi.ru.
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