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HOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposTHOCT, W cTaTUCTUKa» YrIyOJEHHOTO YpPOBHSA
SBIIICTCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yrayOnE€HHOTO YPOBHS Ha YPOBHE CpeAaHero ooiiero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HadyeH sl OpMUPOBAHUS Y 0OOyHAIOUIUXCSl CTATUCTUYECKON KYJIBTYphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TpoieccoB. [lpu u3yueHum kypca
o0oramarwTcsi MNpPEJCTaBlICHUS OOYyYalolUXCs O METOJaX  HCCIIEIOBAHMS
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl IOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB ITO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBlI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJTyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMs, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4aiiHBIX BEJIIMYMHAX U B3aUMOCBSA3SIX MEXKIY
HAMM Ha B@XHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUI.  ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B Ppa3jIiMyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTCS 0a30il i1 OCBOCHUSI BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJI0OB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAJIBHOCTEW, HO TaKXE COLMAIbHBIX M IICUXOJIOTMYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JOaHHBIX. L[eHTpanbHYI0 YacTh YYEOHOro Kypca 3aHUMaeT
oOcyXJeHrne 3aKkoHa OOJBIINX uucesl — (yHIaMEHTAJIbHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTeMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIECHBI OCHOBHBIC
coziepkaresibHbie TUHUM: «Ciay4yaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4e€OHBIH KypC BKIIFOUEHBI 3JIE€MEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JJISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITUS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUA O PACIPEACIICHUNA BEPOSTHOCTEH
MEKly 3HAYCHHUSAMH CIIy4aMHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM COEPKATEIBHON
JIMHUY 3aHUMAET U3yUYeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiesieHUs M, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
W3YYCHUU CIy4alHBbIX SBJICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMME. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY PACIPEIEICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs 0O3HAKOMHTENIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU UM OINKMCAHHE OTOM CBSI3M C IOMOIIBIO
kod(duieHTa KOppelsiMu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl pacCenBaHUS», U3YUEHHYIO Ha YPOBHE
OCHOBHOIO 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé oaumH 2JIeMEHT  CcOAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HAaKOMJICHHE C pacipeacicHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep Hu
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOLIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTh W CTaTHUCTHKAa» Ha
yIIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHME OBYUYEHUA
10 KITACC

['pad, cBsa3ubIN rpad, myTH B rpade: Ukl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTH. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (MCX0bl). BeposITHOCTH clydailHOTO cOObITHSA. Bau30CcTh 4acTOTHI U
BEpOSATHOCTU  cOObITHI.  CrnydailHble  ONBITBI  C  PAaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUSMU: MepecedeHue, O0bETUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUsS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydalHOTrO
skcniepumenTa. Gopmyna nosHou BepoaTHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HproToHna.

Cepusi He3aBUCHMBIX wucnbITaHuid bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BesmunHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX Ciy4dalHbIX Beau4yuH. He3aBucumblie
CIIy4YauWHbIE BEJIWYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHIAHUS
(cTtpaxoBaHmue, JoTepes). MaTemMaTHYeCKOoe OXHUAaHUE OWHAPHOW CIydalHON
BEJIMYMHBI. MaremMaTndyeckoe OXHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
MaremaTnueckoe 0KHUJaHUE r€OMETPUYECKOTO 151 OMHOMMAIIEHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucnepcust OMHApHOU ClIydyallHON BEMYMHBI. MaTeMaTHYECKOEe
OXXUJAHUE TPOU3BEICHUSA M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrpenencHusl.



11 KIIACC

HepasenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymu. 3akon
Oonpmimx  uucen. BwiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
xapakTepucTUKkU. OLleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpeppiBHble cny4alinble BeqnduHbL. [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacIpeAeICHHUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
NO0Ka3aTeIbHOIO pacnpezesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrpeneneHus. PyHKIUSA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHNUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuauuss 1Byx ciuydailHelx BenuuuH. Koadduuument nuHeitHON
koppenmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKH U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusuecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U



caM0OOpa30BaHMIO HA TMPOTSKEHUW BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHSL W 3HAYMMOCTH IS Pa3BUTHS IMBUJIM3AIMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTYpOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIH3a;

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEJaratb KPpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWsA, BHIOMpATh HauWOoJiee TOAXOMIMHUA €  yI€TOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBATH TMIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYecKOro 00beKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIEcca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbI€ YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSACHCHHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHHS 3aJilaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOHUCK
pel_HeHI/ISI, COITIOCTABJIAATH CBOH CY)K)IGHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHAIbHBIH HHTEJJIEKT:

BJAaJ€Th HAaBbIKAMU  IIO3HABATEJIbHON  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BUJIbI pabOT, JIOrOBapuBaThCs, OOCYX ZaTh TMPOIECC W Ppe3yJdbTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

NHNPEAMETHBIE PE3YJIbBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OIMEpUPOBaATh MOHATHUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTb B rpade, Lenb, LUK, JAEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (POpMyIHUpOBaTh COOBITHS: MEpPECEUeHHE, 00ObEIMHEHUE TaHHbIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO U PELIECHUs 3a/1ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITU;



ONEpUpPOBaTh  MOHATHSMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IMOJTHOW BEPOATHOCTH, (HOpMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI JJIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4alHOTO OIbITa, PEUICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yalWHBIA  OMBIT
(ucbplTaHue), yCleX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA O MEPBOTO ycrexa, B
cepun UcnblTaHU bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM H3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMMma pacrpeieicHus, OuHapHas CiaydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBATh MOHATUSAMH: COBMECTHOE pPACHpPENEIIEHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeiesieHusl IBYX CIydyalHBbIX
BEJIMYMH [JISl BBIJCICHUS pACIpPEACNICHUS KaKJI0M BEJIUYMHBI, OMNpEe/eIeHUsS
HE3aBUCUMOCTH  CIIy4ailHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUJAHUS CIIy4ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOTO0 OXKHMIAHUS TMPU PEUICHUHU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: AUCHEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCHM CIIy4YaWHON BEJIMYUHBI
(pactipenenieHns) NMpU PELIEHUN 3a/1ad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro 1 OMHOMHAIILHOTO PaCIpeIeICHUN.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, N0JIb3YACh NH3yUYEHHBIMU PacCIpeIEICHUSIMU;

OpPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacrpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIBbHOMY  PaCIpENEIEHUIO.
OmnepupoBaTh NOHATUSIMH: (DYHKLHS IUIOTHOCTH BEPOSITHOCTH TOKa3aTebHOTO
pacnpezeneHusi, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeIeHuUs,
(GYHKIMS TUIOTHOCTH ©  CBOMCTBA HOPMAJIBHOTO PACIHpPEEICHUS;ONPenesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAIIUH.



TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 DeMeHTHI Teopuu rpados 3
) CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAs! BEPOSITHOCTb.
HezaBucumble coObiTUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepun nocienoBaTebHbIX UCIIBITAHUI.
5 Ucneitanus bepnymin. Cioyyaiiasiit BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U pacripeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3aK0H OOJIBIINX YHCE

DJeMEHTHl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE CiTyyaliHbIE BEJIMYHHBI
(pacnpenenenus), MoKa3aTeabHOE U
HOPMAaJIbHOE pacrpeeneHus

Pacnpenenenue Ilyaccona

CBs13b MCKIY CHy‘l&ﬁHHMH BCIN4YMNHaMN

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3y4eHust

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cBs3HBIM rpad, npencTaBicHUe
3a/1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJIEeHTHOCTb) BepiuHbL. [1yTh
B rpade. Llenn u nmukIIbI

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

Crny4aiiHble SKCTICPUMEHTHI (OIIBITHI) U
citydaiiHble COOBITHS. DIeMEHTapHbIE
COOBITHSI (MUCXOIBI)

BeposiTHOCTB cltydaliHOTO COOBITHS.
BeposTtHoCcTH cOOBITHII B ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB cltydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN




VYcinoBHas BEPOATHOCTb. Y MHOYKEHUE

8 BeposiTHOCTeN. Dopmyna ycI0BHON
BEPOSITHOCTH
VYcinoBHas BEPOATHOCTb. Y MHOKEHUE

9 BeposiTHOCTeH. Dopmyna ycnoBHOM
BEPOSITHOCTH

10 ®opmysa NOJTHONW BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomOuHaTopHOE MPaBUIO YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Yucno coueranuii. TpeyrosbHUK
[Tackans

14 ®opmyna bunoma HeroToHa
Konrtponsnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTOpuKa"
buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaaya.

16 HezaBucumele ucnsitanus. Cepust
HE3aBHCHMBIX UCIBITAHUN 10 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NIEPBOIO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnn

19 CrnyuaitHblii BBIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora ¢
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. Jnarpamma
pacupeneneHus

22

Onepauuu Haj caydaiiHBIMU
BenuuuHamu. [Ipumepsl pacnpeneneHui.
bunapHas ciydaiiHas BeJIM4vHa

23

['eomeTpuueckoe pacnpeaenceHue.
bunomuaneHOE pacnpeneneHue

24

MaremaTudeckoe OXKHJaHue CHy‘I&ﬁHOﬁ
BeanunHbl. COBMECTHOE pacupeaciiCHUC
ABYX CHy‘l&ﬁHHX BCINYHNH

25

He3zaBucuMele ciydaliHble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMS.
MaremaTtnueckoe oxkuianue OuHapHOU
CIIy4yallHO! BEIUYMHBI

26

MareMaTuyeckoe OKHUIaHHue
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacpeneneHun

27

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeIM4YUHBL. CBOMCTBA AUCTIEPCHH

29

MareMaTH4eCcKoe OKHJaHe
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHUMBIX CJ'Iy‘-I&fIHLIX BCJINYHH

30

Jucnepcus OMHOMHATIBHOTO
pacripenenenus. [Ipaktuueckas padora ¢




HCIIOJIb30BAHHUECM BJICKTPOHHBIX TaGJII/ILI

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE
FE€OMETPUUECKOT0 PaclpeieIeHHUS.

31 [IpakTuyeckas pabora ¢ !
MCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHUIL

32 O06001IeHrne U cucTeMaTU3alus 3HAaHUN 1
Kontponbnas padora Ne2: "McnbiTanus

33 bepnymm. CiiyyaiiHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yeobbimea. Teopema
Yeorrmesa. Teopema bepryim. 3akoH
OOJIBIIINX YHUCEI

Hepasenctso Yebbimena. Teopema
YeorrmeBa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

HepasenctBo YeoOrniera. Teopema
UYeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEIT

Br16opouHbIit METO HccleA0BaHUN

[TpakTudeckas pabora ¢ HCIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

['eHepasibHast COBOKYITHOCTb U Cy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTh U CIlydaiiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpereIeHuin

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIKO CBOMCTB
WU3Y4YEHHBIX pacipeneaeHuin

11

[TpakTrdeckas padoTa ¢ HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUII

12

[Tprmepsl HEMTPEPHIBHBIX CITy4alHBIX
BennurH. OyHKIKSA IOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOe pacnipenenenue. [Ipumepsr
3aJa4, MPUBOJAIINX K ITOKA3aTeIbHOMY U K
HOPMaJIbHOMY pacrpeesIeHUAM

14

CDYHKIII/H[ IIJIOTHOCTHU BEPOATHOCTHU
IMMOKa3aTCJIbHOTO paCclIpCaACICHUA

15

OyHKIUS TIOTHOCTUA BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus

16

ITocnenoBaTeaIbHOCTh OIUHOYHBIX
He3aBUCHUMBIX coObITHil. [Ipumep 3anaun,
IpUBOALIEH K pacnpeneneHuro [lyaccona

17

HpaKTI/ILIeCKaSI pa60Ta C UCITIOJIb30BaAHHEM
SJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuanus AByX ciiy4yallHbIX BEJTUYMH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUUUH




20 Bri6opounsiii k03 puimeHT Koppensuu

71 Paznuune Mex 1y IMHEWHOU CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneilinas perpeccus

3 [TpakTuyeckas pabora ¢ UCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIUI]
[TpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0IHI] ¥ TUarpamm, orucaTeabHas
CTaTHCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU

26 Beruucnenue BeposiTHOCTEH cOOBITHH C
npUMeHeHHeM GopmyI
Beruucnenue BeposiTHOCTEH coOBITHH C

7 IpUMEHEHHEM TpapHUUeCKUX METO0B:
KOOpJMHATHas MpsiMasi, 1epeBo,
quarpamma Oitiepa

28 CriyuyaiiHble BEJIMUMHBI U pacIIpeeIcHUsS

29 MaremaTruecKkoe OKHIaHUE CITyYaHON
BEJTMYMHBI

30 MareMaTnyeckoe 0KMIaHHUE CIIy4alHOU
BEJTMYMHBI

31 Konrponsnas pabdora: "BeposTHOCTh U
cTaTucTuka"
Brruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadudecKux

METOJIOB




Brraucnenue BeposTHOCTEH COOBITHI C

33 npuMeHeHueM (Gpopmyi u rpagudeckux 1
METO/IOB
CrnyualiHble BEJIMUMHBI U paclpeeieHusl.
34 MaremaTHueckoe 0XKHUAaHUE CIIy4aiiHON 1
BEJTMYMHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBEpPsieMOro .
0o0pa3oBaTeJbHOM MPOrPAMMBbI CpeIHEro 001ero 0d0pa3oBaHusi
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIblIee, HAMMEHbIIee 3HaYeHHUE, pa3MaX MacCUBa YUCIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSIMU: CIIy4alHbIN SKCIIEPUMEHT (OIBIT) U CllydyaliHOEe
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIA HCXOM) CIy4aiilHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MOXKHBIMHU
CJly4yaliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHUI B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: IEpeceyeHue H OO0beIuHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTHUBOIOIOKHOE JIaHHOMY COOBITHIO;
’ MOJI30BaThCs AMarpaMmMaMu Diiepa 1 GopMyIIoil cloKeHHUs BEpOSATHOCTEH
IIPY pELICHNN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIBIO IMPaBWJIA YMHOXEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOTrO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUAMU: HCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHs
6.7 UCIBITaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA IO MEpPBOro YyCrexa, HaXOAUTh BEPOSITHOCTH
coObITHIi B cepuu uctibiTanuit bepHymnnu
6.8 OnepupoBaTb  NOHATUSAMU:  CiIydaiiHas  BEJIMYMHA, PpACIpPEICIICHUE
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydallHOM  BEJIMYMHBIIIO

pacripeeseHUIO WIIA ¢ TIOMOIIBIO THarpaMm




OHGpI/IpOBaTB INOHATHECM  MAaTCMATHUYCCKOI'O OXXHAaHus, MIPpUBOJUTH
IIPUMEPBI TOI'0, KaK IMPUMCHACTCA MAaTEMATUUYCCKOC OXHUAAHHC cnyqaﬁHoﬁ

32 BEJIMYMHBI, HAXOJUThb MaTeMaTH4eCKOe OXXKHUJAaHUE 10  JIaHHOMY
pacrnpezeneHuIo

5.3 HmeTs mpecTaBlieHre O 3aKOHE OOJIBIINX YHCET

54 MMeTs npencraBiaeHue 0 HOPMAJIBHOM PacIpeNeICHUN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBieHne TaHHBIX C MOMOIIBIO Ta0uuIl u quarpamm. CpenHee apupMeTHIecKoe,
6.1 MeauaHa, HauOoJiblliee U HauMEHbIIee 3HAUYCHUsI, pa3Max, AUCIEPCUsS M CTaHIAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cry4aifHble 9KCIIEPUMEHTHI (OTIBITHI) U CIIy4ailHbIe COOBITHS. DJIEMEHTapHbIE COOBITHUS
6.2 (ucxonpl). BeposTHOCTH ciydaitHOro COOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuid. Ciy4yaliHble ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMHA COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TIEPECEUYCHHE, OOBEAMHEHHE, IMPOTHBOMOIOKHBIC
' coObiTus. unarpammel Diinepa. opmyna CI0XKEHU BEPOSITHOCTEH
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXEHUE  BeposiTHOCTEH. JlepeBo  ciydailHOro
' skcriepuMenTta. opmyra monHoi BeposiTHocTH. HezaBucumbie COOBITHS
6.5 Kombunaropnoe mnpaBuno ymHoxeHus. IlepecranoBku u dakropuan. Yucno
' couetanuii. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli cinydaliHbIi ombBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
6.6 | wucneitanua. Cepusi HE3aBUCHMBIX UCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEeH OMHOMHUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopus BepOsATHOCTEN U CTATUCTHKA
UucnoBble XapaKTepUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUE,
JTUCIIEPCUSl U CTAaHJAPTHOE OTKIIOHEHUe. [Ipumepsl mpruMeHEeHUsT MaTeMaTUYeCcKOro
51 OKMJIaHUS, B TOM YHKCJIE B 3aJadyax M3 MOBCEAHEBHOHM >XM3HU. MareMarnuyeckoe
’ OXKHJlaHue OMHAPHOH CilyyailHON BenMuMHBI. MareMaTHyecKkoe OXHJIAaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTuuecKoe OKUJAHUE U TUCTIEPCUsl TE€OMETPUUECKOr0 U
OMHOMHAIBHOTO paCIIpEACIICHUM
5 3akoH OOJIBIIMX YUCENl M €ro poiib B Hayke, Mpupoje U oldmecTBe. BbiOopouHbIi
' METOJI UCCIIEI0BAHMIA
5.3 [Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeMWYUH. [loHsATHE O  IUJIOTHOCTH




pacnpezeneHus. 3aaauy, NPUBOIALIME K HOpMAIbHOMY pactipeneieHuto. [lonsatue o
HOpPMAaJIbHOM paclpeeeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NpoBepPSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCcTB, aNrOpPUTMAMK pELIEHUs 3ajad;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH TMOHATHIMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBaATh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMHU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YHCIle U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHue omnepupoBaTh HMOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIO,
CTETIeHb C IeTBIM TTOKa3aTesieM, KOpeHb HATypaJbHOW CTEIICHH, CTENICHD C
palMOHATIBHBIM MOKa3aTelleM, CTeNEeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapuM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNuTeNlh W HauMeHbIllee o0Ilee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pAallMOHABHBIX ~ BBIP@KCHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIabHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaIOmias TreoOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anre0panyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATHSMU:  MaTpuna 2X2 u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OITPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMIOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aaa4 1 3a/1a4 U3 pas3JINIHbIX oOacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (DYHKIUS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKLINH, KCTpeMyM (yHKIUHM, HauOojbllee M HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, F€OMETPHUYECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YAacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; IPUMEHATh NPOM3BOJHYIO [UIl HAXOXIEHHS HaWIydIlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-JKOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPUMEPbI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4yHas (QyHKIHS,
pannoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
aorapupmuueckass (yHKIUH; YMEHUE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH;, BBIpaXaTh (OpMyIaMHd 3aBUCHMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKUMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3aJauyd Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yIpaBlIeHUs JTUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE HU
OLICHMBaTh MPABIONOAOOHOCTh pPE3yIbTaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJIpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bopa; yMEHHEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIO, IPEJCTaBICHHYIO B Ta0nMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccuun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TIpaUUECKHX METOJ/IOB; IMPHUMEHSTh
GOpMyIBI CIOKCHHSI W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (OPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyYallHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; yMEHUE
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METO/IBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIICCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
9UCII0O  TIEPEeCTaHOBOK, OmHOM  HbBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (DaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICb U

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIYy IIIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIEr0o MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleeNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHAPA,

napaujaiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTbH CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOILIBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccuukauuoo Guryp 1o
pa3IMyYHbIM IPU3HAKaM, BBIIOJHIATH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MO0a00UsS, MOAOO0HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEJAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUHCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroij, MIIOMAgh, OOBEM, TIIOIMIAAL TOBEPXHOCTH), HUCHIOJIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmeHue ONCpHUpOBaATh MNOHATUAMMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHBIf/'I u KOOp,Z[HHElTHLIfI MCTO

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYTHUX y‘-Ie6HI)IX nmpeaMETOB
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YMeHne BRIOMpATh MOAXOMSIIAA METOJT IS PEIISHUs 3a]ja4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE pacliO3HaBaTh IPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudmeTnueckuili KOpeHb HaTypalibHOM creneHu. JleicTBUs ¢ apupMeTHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
L4 Crenens ¢ 1enabIM nokaszareneM. CTeleHb ¢ pallMoOHaIbHBIM M0Ka3areneM. CBOKWCTBa
' CTEIICHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuuyHble U HaTypaJIbHbIE JOrapHUPMbI
HevictButenbHble 4YHucia. Apu@MeTHYeCKHe oOmnepaluud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuOnmx€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCICHUN
1.8 IIpeoGpa3oBaHue BbIpaKeHUIN
1.9 KomniekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHHS
2.3 TpuroHomerpudeckue ypaBHEHUs
2.4 [Toka3zarenbHbIe U JTOrapuPpMUUIECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaAMU
2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbL




OyHKIUYU U TpapUKU

Oynkuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. B3aumuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
39 [TpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI GyHKIuu. Haumbonbiiee u HanMeHblllee 3HAUYCHUE
(GYHKIIMHY Ha TPOMEKYTKE
13 Crenennass (yHKIUSI C HAaTypajJbHBIM W IeJNbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTENeHN
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmernueckast U reoMmeTpuueckas nmporpeccuu. opmya ClI0XKHBIX TPOIICHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas Gpynkiun. [Tpon3BoHbIE 3IEeMEHTAPHBIX (HYHKINH
[TpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxieHue HanOoOJbIIero U HAaUMEHbBILEro 3HaYeHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, oneparnuu HajJ MHOKecTBaMHU. /[narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTHUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET : BUBJIMOTEKA IOK
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