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MNOACHUTEJBHASA 3AIINCKA

VYueOHbii Kypc «BeposSTHOCT, M CTaTUCTHKA» YINIYOJIEHHOTO YpPOBHS
ABJISIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHero oliiero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it (GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBI U
MMOHMMAHMS POJIM TEOPUU BEPOATHOCTEW KaK MAaTEMATHYECKOTO MHCTPYMEHTA IS
U3Y4YEHUS! CIy4YalHBIX COOBITUM, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBIeHUs OO0YyYalolUXCs O METOJaxX  HCCIEIOBAHMS
W3MEHYMBOTO MHpA, pPaA3BUBACTCAd MOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHW,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 0OO0IIero oopa3oBaHus, U
Ha Pa3BUTHE MPEICTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aAUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oO0ydaronuxcsi 10JDKHO cPOPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUsA  AHTPOMOMETPUYECKUX M JeMorpaduueckux  BEJMYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
paboOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIMATINCTaM HE TOJIbKO MH)XEHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT ammapaT
aHanu3a OONBINMX JaHHBIX. LleHTpalibHY!0 dYacTh y4eOHOrOo Kypca 3aHUMaeT
oOCyXXJIeHHE 3aKOHa OOJBINX YHMceNl — (YHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOIIIETO MaTeMaTHIECKy10 (hOpMalIh3aIHIo.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJEJIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOECHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYPCOB.

Conepxanne mnuaNM «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEK]ly 3HAUCHHUSIMHU CIyYallHBIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE T€OMETPHUUECKOr0 U OMHOMHAIBHOTO paclpeneeHU U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMUA BEJIMYMHAMU U
pacnpesiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloOlMXCS Ha OMNHCAaHUM U
W3YYEHUU CIy4alHbIX SIBIICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPECICHUSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU W OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
Kod(duiieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOIO 00mIero o0Opa3oBaHHs, © BO MHOIOM OINMPAIOTCS 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 COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA y4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICUXOJOTHEH U
yIPaBJICHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposTHOCTh W CTaTHUCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaJICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTAapHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CiydailHble  ONBITBI C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydalHOTrO
skcniepumenTa. Gopmyna nosHoM BepoatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIi ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuir. TpeyronpuHuk Ilackansa. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuW bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHue JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
CJly4ailHble BEJIMYMHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YalHOW BEJIMYMHBI (paclpeiesieHHs]).
[Ipumepsl MpUMEHEHUsT MaTeMaTUYECKOro OXHUAAHMS (CTpaxoBaHHUE, JIOTEpEs).
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOM BenWyuHbBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaremMaTndeckoe  OXUAaHue
reOMETPUYECKOT0 1 OMHOMUATILHOTO PacpeIeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApPHOM ClydailHOM BeMMUMHBL. MaTeMaTtrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka npoCTEHIIMX TUIIOTE3 C TOMOLIBIO N3YYEHHBIX PAaCIPEICIICHUAN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3agauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanust nByx caywailHeix BennuuH. Kosdduuument nuHelHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(pduLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MmacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznmuyHbiM  cPepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATHYEeCKUX 3HAHWUW I peleHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, JTaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALIMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IIO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIH3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, TMpEJIaratb KPpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMble U OT NPOTUBHOTO), BEICTPAUBATh APIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBAaTh HECKOJBKO
BApUMAHTOB  pEILEHHUsA, BbIOMpaTh HauOoliee MOAXOASIIMA € y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranmsanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacmpeleisTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX JaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax paldoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHCTBUA C JPYTMMH 4YIEHaMH KOMaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaTh MOHATUSAMH: Tpad, MIOCKuil rpad, CBsA3HBIA Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH TMMOHITUSMU: CIyYalHBIA OSKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4ailHOTO  OTBITA, HAXOJWTH BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaXOJUTh U (POpMyIHPOBaATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPAWHATHYIO MPSAMYIO JJIsS PEIICHUs 3a/1ad, MOJIb30BaThCs (POpMyIIon
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpPOBATh  TOHSATUAMM:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEHM, HE3aBUCUMBIEC COOBITHS, JAEPEBO CIy4allHOrO JKCIEPUMEHTA,
HaXOJIUTh BEPOSITHOCTH COOBITHH C TIOMOIIBIO TpaBWiIa YMHOXEHUS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy MOITHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3aIMU CIY4aitHOTO AKCIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (OPMYNBI ISl TEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  ONEpUPOBATH MOHATUSAMHU: OWHAPHBIM  CIy4yalWHBI  ONBIT
(ucnipITaHue), ycrmex M Heyjlaua, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITUH: B CEPUU HCIBITAHWN 1O TMEPBOr0o ycrexa, B
CEepUM UCTBITAaHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrpejesieHus, OuHapHas ciydaiiHas BeJIMYMHA,
r€OMETPUYECKOEe, ONHOMUAIILHOE pacIpeielICHHE.

K koniy 11 kiacca oOyyaromuics HayquTCst:

ONEPHUPOBATH TOHITUSIMU: COBMECTHOE paCIpeeNCHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacCHpe/iesIeHUs] JBYX CIydalHbIX
BEJIMUMH JUIS BBIJICIICHUS PACHPEACIICHUS KaXI0W BEIUYUHBI, OMNpEeICHUs
HE3aBHUCUMOCTH CITyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHMJIAHUS CITydailHOM
BEITUYMHBI (pacnpeiesieHus), IPUMEHSITh CBOMCTBA MAaTEMAaTUYECKOTO OXUIAHUS
MpU PEIICHUU 3aJ]1ay, BBIYUCISATH MAaTEeMAaTHUYECKOE OXKHUAaHUE OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO pPACTIPEICICHHI;

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIUYWHBI
(pacpenenieHus) NpH PEIICHUM 3aj]lad, BBIYUCIATH JTUCIEPCUI0 W CTaHJIapTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAILHOTO pacipeiesICHU;

BBIYHUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH 110 TAaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTA COOBITHI M MPOBEPSTH MPOCTEHIIIHE
CTATUCTUYECKUE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU PacIpeACICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabubie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DeMeHTHI Teopuu rpadoB 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakrHyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJBIINX YHCET

DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTeIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU

O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITIACC

Ne
n/n

Tema ypoka

['pad, cBs3HBIN rpad, mpeacTaBIcHUE
3aJ1a4M C MMOMOIIBIO Tpada

Crenenb (BaJ€HTHOCTh) BEPIIHHBI.
[IyTs B rpade. Llenu u uKIsl

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

['pader Ha IOCcKOCTH. JlepeBo
CIy4alHOI'O dKCIIEPUMEHTA

CitydaliHble SKCIIEPUMEHTHI (OIBITHI) U
Cy4aiHble COOBITHS. DIeMEHTapHbIe
COOBITHS (UCXOJIbI)

BeposiTHOCTB CllydaliHOTO COOBITHSI.
BeposTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU
COOBITUSMU

BeposiTHOCTB CllydaliHOTO COOBITHSI.
BeposTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU
COOBITUSMU

[Tepeceuenue, 00beTMHEHHE MHOXKECTB
1 COOBITHI, TPOTUBOMOIOKHBIE
coObITusi. DopMyna cIoKeHUS
BEPOSITHOCTEN

YcnoBHas BEpOSTHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOpMyI1a yCIIOBHOU
BEPOSITHOCTH

YcnoBHas BEpOSITHOCTh. Y MHOYKEHHE




BeposiTHOCTEN. DOpMyIIa yCIIOBHOU
BEPOSATHOCTH

10

dopMyIa moJIHOW BEPOSITHOCTH

11

12

dopmyna baiteca. HezaBucumeble
COOBITUS

KoMOuHATOpHOE TTPABUIIO YMHOKEHHUSI.
[TepecranoBku u (hakTopHan

13
14

Hucno coueranuii. TpeyroiabHUK
[Tackans

Dopmyna 6uHoMa HeroTona

15

KoutponbHas pabora Nel: "I'padsr,
BEPOSITHOCTH, MHOXKECTBA,
KoMOMHaTOpHKa"

16

bunapHbIii cydalHbIN OIBIT
UCIBITaHUE), YCIEX U HeyAaya.

HesaBucumsle ucnsitanus. Cepus

HE3aBUCHMBIX MCIIBITAHUN JIO IEPBOTO
crexa

17

18

Cepusi HE3aBUCUMBIX UCIIBITAHUH 10
[IEPBOTO yCIexa

Cepusi He3aBUCUMBIX UCIIBITAHUMN
bepnymm

19

CiydaliHbIil BBIOOP M3 KOHEUHOM
COBOKYITHOCTH

20

21

22

[IpakTnueckas padora c
HCII0JIb30BAHUEM AJIEKTPOHHBIX TaOJINIL

Cnydaiinas BenuuuHa. Pacnipenenenue

BeposiTHOCTEN. [lnarpamma

pacrpezeneHus

Omnepanuu HaJl CITy4ailHBIMHU

BenuurHaMHu. [Iprumepsl
actpeneneHnid. bunapHas ciydaiiHas




23

BCJIIMYHUHA

['eomeTprueckoe pacrpeeieHue.
bunoMuanbHOE pacpenenacHue

24

MareMaTuuecKkoe OKHAaHue CIy4aiHOI
BesinurMHbI. COBMECTHOE pacIpe/eieHIe
NBYX CIIYYalHBIX BETUIHH

25

26

27

HezaBucumpblie ciydaiiHble BEJIMUUHBI.
CBoiicTBa MaTEMAaTHYSCKOI'O OXKUIAHHS.
MaremaTrueckoe OXuaaHue OMHApHON
CIIy4aliHOW BEJIMYUHBI

MaTteMaTudeckoe OKUgaHnue
FEOMETPUYECKOT0 M OMHOMHUATILHOTO
pacrpeneneHuin

HI/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHHUC

28

29

30

Hucnepcus OuHapHOM ciaydaitHON
BesinurHbl. CBOMCTBA TUCTIEPCUH

MateMaTudeckoe OKUgaHnue
MPOU3BEACHUS U IUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CIIYYalHBIX BETUYUH
[IpakTuyeckas pabora c
HCII0JIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL

31

32

Hucnepcust GMHOMUATBHOTO
pactupenenenus. [Ipakruueckas pabora
C UCTIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0JIHIL

O00011IeHHE U CUCTEMATU3AUAA 3HAHUNA

33

KonTponpsHas padora Ne2: "HcnbiTanus
bepnymnu. Cny4yaiiHble BETUYUHBI U
acnpeneneHus”

34

O00011IeHrE U CUCTEMATU3AUA 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo YeoOrniera. Teopema
YeoOnmmena. Teopema beprymm.
3aKoH OOJIBIINX YHCET

Hepasencto UeoOniera. Teopema
YeoOwmmena. Teopema beprysm.
3aKoH OOJNBIINX YHCET

HepasenctBo UeoOniena. Teopema
YeoOwmmena. Teopema beprysm.
3aKoH OOJBIINX YHCET

Br16opounslii MeTox
HUCCIEeI0BAaHUN

[TpakTrueckas paboTa ¢
HCTIOJTb30BaHUEM 3JICKTPOHHBIX
TadJIMnIL

['enepanbHas COBOKYIHOCTb U
cily4aiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMM.
OrieHKa CpeTHero U TUCTIEPCUH
reHepabHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

['enepanbHasi COBOKYITHOCTb U
cily4aifHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
O1ieHKa CpEeTHEro U JUCTIEPCUH
reHEpaIbHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTEpUCTHUK




OneHuBaHue BEPOSTHOCTEN
COOBITHH IO BEIOOPKE

10

Cratuctuyeckas runoresa.
[IpoBepka IIpOCTEUIINX THIIOTES C
IIOMOUIbIO CBOMCTB U3y4YEHHBIX
pacrpeaeneHuin

CrarucTrueckasi TMIIOTE3a.
[IpoBepka mpocTeHIIUX TUIIOTES C
ITIOMOIIBIO CBOMCTB U3yYEHHBIX
pacrpeeneHui

11

[TpakTrdieckas padoTa ¢
MCIIOJTb30BaHUEM 3JICKTPOHHBIX
TadJIunIL

12

[IprumMepbl HEPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMS
IIJIOTHOCTH BEPOATHOCTH

13

PaBHOMEpHOE pacnpeneneHue.

IIpumepsl 3aaa4, IPUBOASALIUX K

[MOKA3aTEJIbHOMY U K HOpMaJIbHOMY
acCIpelIEICHUSIM

14

15

CDYHKI_[I/IH IIJIOTHOCTH BECPOATHOCTH
MOKAa3aTCJIbHOTr0 pacClpCaACICHUA
CDyHKIII/Iﬂ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOTI'O paCpeaCIICHUA

16

17

18

ITocnenoBaTenbHOCTh OJJMHOYHBIX
He3aBUCHUMBIX coObITHi. [Tpumep
3a/1a4M, MPUBOIALIEH K
pacnpenenenuto Ilyaccona
[TpakTrueckas padoTta ¢
VICIIOJIb30BAHUEM DJIEKTPOHHBIX
TabIuIL

KoBapuarus 1Byx ciydailHbIX




BennunH. Koaddunument
KOppeIALUH

19

20

CoBMecCTHBIEC HAOIOACHUS IBYX
BEJINYHH

Bri6opounsiii koapunreHT
KOppEIALUH

21

Paznuuue Mexy TMHEHHOU
CBSI3bI0 M IPUYUHHO-CIICJICTBEHHON
CBS3BIO

22

Jluneitnas perpeccust

23

24

25

[MpakTuueckas pabota c
UCTIOJIb30BAHUEM JICKTPOHHBIX
TabIuI

IIpencraBnenue TaHHBIX €
MOMOIIBIO TAOJUI] U TUArpamm,
onucareiibHas CTaTUCTHUKaA
OI1BITEL C PAaBHOBO3MOKHBIMHU
9IIeMEHTAPHBIMU COOBITUSIMH

26

27

28

29

Brruncnenue BeposiTHOCTEN
cOOBITHI ¢ TPUMEHEHUEM POopMYIT

Brruncnenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHNEM
rpauyecKux METO/OB:
KOOpJMHATHas MpsiMasi, 1epeBo,
nuarpamma Ditniepa

CrnyuyaliHble BEJTMYMHBI U
pacnpeneneHus
Matematudeckoe 0KUIaHNue
CIIy4allHO! BEIUYMHBI

30
31

MaremaTuueckoe 0XKHIaHNe
CIy4ailHON BEJIMYHHBI

KonTponbHast pabota:




"BeposiITHOCTB M cTaTUCTHKA"

Brrunciienue BeposTHOCTEN
32 coObITHil C mpUMEeHEHHEM (HOPMYIT
U rpauyecKrx MEeTO10B

Brrunciienue BeposiTHOCTEN
33 coObITHil C mpUMEeHEHHEM (HOPMYIT
U rpauyecKrx MeTo10B

CrnydaiiHble BETUYUHBI U
34 pacnpenenenus. MaremaTuueckoe
0KUJAHUE CIIyYallHOM BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMPoBEPSIEMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro 001ero 0opa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTarh ¥ CTPOUTH TAOJIUIBI M JHAarPAMMBI
6.2 OnepupoBaTh  TOHITHAMH:  CpeaHee  apudMeThyeckoe, MeIuaHa,
HauOoJIbllIee, HAMMEHbIIIee 3HAaUCHUE, pa3MaX MacCHBA YUCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JIeMEHTapHOE COOBITHE (PJIEMEHTAPHBIM HCXOJ) CIIy9allHOTO
6.3 OMbITa; HAXOJUTh BEPOATHOCTHM B OMNbBITAX C PAaBHOBO3MOXKHBIMU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh  CPAaBHUBATH BEPOSITHOCTH COOBITUI B
M3YYEHHBIX CIyYalHbIX dKCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUM, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS qUarpammamu Jisepa u GOpMyIIOi CIOKEHHs BEpOSTHOCTEH
MIPU PEILICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJIUTh BEPOATHOCTH C TMOMOIIBIO MPaBWJIa YMHOXKEHHS, C MOMOIIbIO
JlepeBa CIIy4yallHOTO OIbITa
6.6 [TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUN 3a/1a4
OrnepupoBaTh TMOHITHSIMHU: HCIBITAHWE, HE3aBUCHUMBIC WCIIBITAHUS, CEPUS
6.7 UCIBITAaHUH, YCIIeX W HeyAauda; HaAXOIUTh BEPOSITHOCTH COOBITUH B cepuu
’ HE3aBUCUMBIX HCIBITAHUM JI0 TIEPBOTO YCIEeXa, HAXOJUTh BEPOSTHOCTH
coObITHi B cepun ucnbiTanuil beprymnnu
6.8 OnepupoBaTh  MOHATUSMHU:  CIIy4ailHas  BEIWYMHA, paclpeiesieHue
) BEPOSITHOCTEM, TMarpaMma pacrpeeieHus
11 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero ooIero 06pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTH  BEPOATHOCTH  3HAUEHUH  CIy4alHOM  BEIMYMHBIIIO
) pacrtpeieNIeHUI0 WIIA ¢ TIOMOIIBIO THarpaMm
OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXHUIAHUS, TPUBOJUTH
59 MpUMEPBI TOTO, KaK MPUMEHSIETCS MaTeMaTH4YeCKOe OXKHIAAHUE CIydyailHOU
' BEJIMYMHBI, HAXOJUThb MaTeMaTH4YeCKOe OXHUIaHHE [0  JaHHOMY
pacrnpeiesIeHUI0
5.3 HmeTs mpeaicTaBlieHre O 3aKOHE OOJIBIIUX YHCET
54 MMeTh MpeacTaBiIeHre 0 HOPMaJIbHOM PaCIIpe eI HHN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
6

6.1

6.2

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBneHue TaHHBIX ¢ MOMOIILI0 Ta0wI U auarpamMm. CpeaHee apudmMeTndeckoe,
MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyJaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DIeMEHTApHBIE COOBITHS
(ucxonpl). BeposTHoCTh citydaiiHOro coObITHS. BiIM30CTh 4YacTOTBIM BEPOSTHOCTH
coObiTuii. CiydaiiHbIE ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU

6.3

6.4

6.5

Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEIMHEHHE, IPOTHBOIOJIOXKHBIE
coObITusl. uarpammsl Diinepa. opmyina ciaoxkeHus: BEposSATHOCTEN

VcnoBHass  BEpOSATHOCTh. YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydailHOro
skcriepuMenTta. @opmysia nojHoi BeposTHOCTU. HezaBucumebie cOObITHS
KombOunatoproe mnpaBmwio ymHOkeHus. IlepecranoBkun wu  (akropuan. Ywmcno
couetanuil. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa

6.6

bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHObITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyu

6.7

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
[Ipumeps! pactipenieneHnii, B TOM 4Kciie TeOMETPUYECKOeU OMHOMHUAIbHOE

11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

UucnoBble XapaKTEpUCTHKU CIyYalHBIX BEJIMYMH: MaTeMaTH4ecKoe OKHUJaHUE,
JUCTIepCUsl U CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTeEMaTHYECKOIO
OXKUJaHMs, B TOM 4HCIE B 3aJadyax M3 IOBCEIHEBHOM XH3HU. MaremaTuueckoe
OXKHJlaHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKkoe OXHJIAaHHE CYMMbI
CIIy4aliHbIX BeJIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCTIePCUsi TE€OMETPHUUECKOTO U
OMHOMMAJIBHOTO paclpeieleHui

5.2

5.3

3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIi
METOJI CCIIENOBAaHNH

[Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeIWYUH. [loHsATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMaJIbHOM pacipeieeHun




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W ONEPHUPOBATH MOHATUSAMH: OIpEICICHHE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIUPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJI MAaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
1 JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMEHHE OIECPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a/1a4, B TOM
YHCIIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl Mpu
peIIeHNH 3a1a9

YMeHne omnepupoBaTh MOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCIIO,
CTEMeHb C IeNIbIM MOKa3aTeNleM, KOpeHb HaTypalbHOUN CTENEeHH, CTEIEeHb C
paHI/IOHaJ'IBHBIM IIOKas3aTejIEM, CTCIIEHb C I[GI\/JICTBI/ITCJ'H)HBIM II0Ka3aTeJIeM,
jgorapudm UMcCIa, CHUHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAlMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHUCIIO,
MHOKECTBAa HATypalbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNI 001N
JIenuTenh W HauMeHbllee oOmiee KpaTHoe, anropuT™m EBkimuma mpu
peIHeHI/II/I 3aJa4;, 3HAKOMCTBO C paSJ'II/IqHI)IMI/I IIO3UIINOHHBIMHU CUCTEMAMHN
CUHCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
2 palMOHANBHBIX  BBIPAKEHHM; yMEHHE  ONEpUPOBaThb  HOHSATUSMU:
MOCIEAOBATENbHOCTh, apu(PMETHUECKass TMPOTPECCHs, TEeOMEeTpUYecKas
mporpeccusi, OCCKOHEYHO YOBIBAIOIasi TeOMETpHYEcKas IPOTPECCHs;
YMEHHE 3a/1aBaTh IIOCJIEOBATEILHOCTH, B TOM YHUCIE C MOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEePUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHCI0, COMPSOKEHHBIE KOMIUIGKCHBIC YHCIA, MOJYAbh M  apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECcKass U anredpanyeckas); yMeTh
HpOI/IBBO)II/ITI) apH(i)MeTI/I'-IeCKI/Ie )ICfICTBI/IfI C KOMIIICKCHBIMH 4YHCJIaMU,
HpI/IBO,Z[I/ITB HpI/IMepr HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTB
NOHATUSIMH:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,
T€OMETPUYECKUI CMBICII OIPEIETUTEINS

3 YMeHne omnepupoBaTh MOHATHSAMH: palMOHANbHBIE, HppalloHalIbHbIE,




MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPAaBEHCTBA, MX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATUSIMH: TOXJECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUN, HEPAaBEHCTB U CHCTEM; yMEHHUE pellarb ypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBl C TOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C [apaMeTpoM; IMPUMEHSTh
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl /I PEIICHUS] MaTeMaTUYeCKHX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKIIMH,
HNEPUOIUYHOCTh (DYHKIMHM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOosblllee M HaUMMEHbIIEE 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIHsI, aCHMITOTHI Tpaduka
GyHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpEIeIEHHbIN
MHTErpajl; YMEHHME HaXOAWTb AaCUMITOThI Tpaduka (YHKUUH; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMIO3ULUN (YHKUMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMU; YMEHHE HAaXOTUTh MPOU3BOJAHBIC DJIEMEHTApHBIX (QYHKIHU,
YMEHHE MHCIIOJb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIINE M HAUMEHbIINE 3HAUYEHUs (QYHKIUH; CTPOUTh
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh MPOU3BOAHYIO JUISI HAXOXACHMS HAWIYy4dLIero
pelleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H
(bu3MYeCcKUX 3a/lavax; HAXOJUTh IUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
UHTETpasia; MPUBOAUTH IPHUMEPHl MaTEMaTHYECKOIO MOJAEIUPOBAaHUS C
MOMOUIbIO AP PepeHInaNbHbIX YpaBHEHUN

YMeHue onepupoBarh NOHATHAMU: Irpaduk QyHKIMU, 0OpaTHAs QYHKIINS,
KOMMO3ULUS (DYHKIMM, JIuHEHHas (QyHKUUA, KBaJpaTudHas (QYHKLUS,
panoHanbHas (QYHKUUS, CTeneHHass (QYHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTesbHas U
norapudmuueckas (QYHKIMM, YMEHHE CTPOUTh TIpadUKH HU3YUYEHHBIX
GyHKUMH,  BBIIOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
MCIOJIb30BaTh TpauKH JUIsl U3y4EHHs! MPOIECCOB U 3aBHCUMOCTEH, MpH
pelIeHUH 33734y U3 JAPYrMX Y4eOHBIX NMpPEAMETOB U 3ajad M3 peabHOU
KHU3HU; BBIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXIYy BEIUYUHAMU;
UCIOJIb30BaTh CBOMCTBA U TpadHKu (YHKIUH JUId pelieHus ypaBHEHHUH,
HEpPaBEHCTB M 3aJau C IMapaMmMeTpamMu; H300pakaTh Ha KOOPAMHATHOM
IJIOCKOCTH MHOXKECTBA PEIICHUN YPAaBHEHUM, HEPABEHCTB M UX CUCTEM

VYMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbBIX TUIOB (B TOM YHCIE Ha
NPOILIEHTHI, AOJM M YacTH, Ha JABWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Jaud M3 OOJIAaCTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCIOBHIO 33Jla4M, HCCIIEN0BATh IOJYYEHHOE DEIICHUE U
OLIGHUBATh MPaBAONOJOOHOCTh pPE3yJbTaTOB, YMEHHE MOJIEIUPOBAThH
pEaIbHBIC CUTyallud Ha SA3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKCHUSA,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN pe3yabTaT




YMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudmMeTHdeckoe, MeIuaHa,
HanOoJpIlIee ¥ HAMMEHbINEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
uHOpMaLKIO, IPEJCTABICHHYIO B Ta0nMIax, HAa JuarpaMmax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pEaJbHBIX MPOLECCOB U SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMWII W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
METO/OB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JMarpaMM pacCEeMBaHUs M JTMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TpaduyecKuX METOJOB; MPUMEHSThH
(GOpMYIIBI  CIIOKCHHSI W YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyITy IOJHON
BepoaTHOCTH, dopmyny bepHymnu, komOuHaropHsie (HakTbl U HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pPEATbHBIX COOBITHI; YMEHHUE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpeesieHne BEpOSTHOCTEH,
MaTeMaTU4YeCKoe OXKHJIaHHWe, ITUCIIEPCUsi U CTaHJAapTHOE OTKJIOHEHHUE
CIy4ailHOH  BeJIMYMHBI, (DYHKIMM pacrupefesieHuss U  IUIOTHOCTU
PaBHOMEPHOT0, IMOKAa3aTeIHbHOTO U HOPMAJIBHOTO paclpeiesieHUil; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPENEICHUN Ui PEIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
WCCJICIOBAaHHUM; YMEHUE TPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
ONEpPUPOBATh MOHATUSMHU: COUYETAHHE, NEPECTAHOBKA, YMCIO COYETAHUM,
YUCJIO  TIEPeCTaHOBOK; OuHOM  HplOTOHA; yMeHHE  TPUMEHATH
KOMOHMHATOpHBIE (DAKTBl U PACCYXKACHHS AJI PEIICHUs 3ajad; OlEHUBATh
BEPOSITHOCTH PEAIBHBIX COOBITHI; COCTABIISITH BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yiabTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIia, IJIOCKUN YroJl, IBYIPaHHbIN
yroJj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pacCTOSIHUE MEXKIYy IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenunesa, Ipu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHyc, map, chepa, miomans cdepsl, IIOMIATL
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, L1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHIO, CEYEHHE Ilapa, IIOCKOCTb,
Kacaromascsi cgeppl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTb CEYEHUE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BPAILEHUs, UX CEUEHHs], B TOM UYHUCIIE€ C MOMOIIBIO ANEKTPOHHBIX CPEJICTB;
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yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMynHpOBaTH ONpEACeNeHHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp Imo
pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
MOCTPOCHHS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moao0us, Mono0HBIe (UTYPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TTPH
pELIeHUH 3aJad; HaXOAUTh TI'€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YI€OHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEITMYUHBI
(mHa, yrom, IUIOMIAAb, OOBEM, IUIOMIAIb TOBEPXHOCTH), HCHOJIB3YS
u3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONAJb HMOBEPXHOCTU
NUpaMUZIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoHaas chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ NapajuIelieNuIeaa, MUPAMUIbBL, [PU3MBIL, LIHHIPA,
KOHYCa, 11apa; yMEHHUE HAXOAUTh OTHOILIIEHHE 00bEMOB MOJOOHBIX (DUTYP

VYmenune ONCprUpOBaTh MNOHATUAMU: MPAMOYI'OJIbHAsA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJI MEXIy
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/
JUTSL PEUICHUSI TEOMETPHUECKUX 3aJad M 3a]1a4 APYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOUpaTh MOAXOASAIIUI METOA /ISl PELICHUs 3a/1a4i; TOHUMaHue
3HAYUMOCTH MaTeMaTUKH B M3YUYEHUU NPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI MATEMAaTUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Uuncna 1 BEIUKUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernaeckuit KOPEHb HATYPATbHON CTECHH. JeiicTBusi ¢ apupMeTHUECKUMH
KOPHSIMU HaTypaJIbHOW CTETIeHU
1.4 Crenens ¢ nenpiM nokasarenem. CTeeHb ¢ pallMOHaIbHBIM I0Ka3aTeseM. CBolcTBa
CTEIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HelictButenbHble  4Hucia. Apu@MmeTHYecKue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIIECHU
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U IorapupMUUIECKUE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallOHANbHBIE HEPABEHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapUPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpUILIbl
3 OyHKIWH U TpaduKh
31 OyHKIM, (:}10(:061;1 3a/1aHus ¢ynkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHbIE
dbyakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
3.2

OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumu.




[IpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbimee W HauMeHblee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

Crenennass (yHKIUS C HaTypajbHbIM W LeEJNbIM Toka3ateneM. EE cBolicTBa u

33 rpaduk. CBoiicTBa U rpaduK KOpHS 1-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaduKH
3.5 IToka3zarenbHas u orapupmudeckas GyHKINUU, UX CBOICTBA U rpaduku
3.6 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmumit. CpoiicTBa  QyHKIHH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMHA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHOXecCTBa U JIOruKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BepositHOCT 1 cTaTuCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
1.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5

KoopanHatse! 1 BEKTOPBI
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