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MNOACHUTEJBHASA 3AIINCKA

YueOHbili Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yryOIEHHOTO YPOBHS Ha YPOBHE CpeHero oliiero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3Ha4YeH I GOPMUPOBAHUS Y OOYJAIOIITUXCSI CTATUCTUYCCKON KYJIBTYPHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUs! CIy4YalWHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEICTaBlICHUS OOYyYalolUXCsi O METOJax  HCCIEIOBAHMS
W3MEHYMBOIO MHpa, pPa3BUBACTCS MOHUMAHHME 3HAYUMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEJCTABICHUN O CIyYalHBIX BEIUYMHAX WU B3aUMOCBS3AX MEXITY
HUMH Ha BaXKHBIX MPHUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUIL  ONMHMCAHUs  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYMUH,
NOTPENIHOCTE B pa3UM4HbIE POJia H3MEPEHUSX, MJIUTEIBHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOSCHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATINCTaM HE TOJIBKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBpPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOJIb3YIOT ammapar
aHanu3a OoNbIIMX MaHHBIX. lleHTpanbHYI0 YacTh yY4eOHOro Kypca 3aHUMaeT
oOCyXXJIeHHE 3aKOHAa OOJBINX 4YHuceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyto (hopMalIh3aIuIio.

B cooTBeTcTBUMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BepoAaTHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIECHBI OCHOBHbBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHHS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX Y4eOHBIX
KYPCOB.

Conepxanvne mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEK]ly 3HAUCHHUSMH CIyYaHBIX BEJIUYHMH. BakHyI0 4acTh B 3TOI COEPKATEIBHOM
JMHUY 3aHUMAET U3yUYCHUE TEOMETPUUECKOTO U OMHOMHUAIBHOTO PACIIPEACIICHUN U



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHus MY, aKIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS Ha ONHCAHUM MU
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH W OIHUCAHHWE JTOH CBSI3U C IOMOUIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITH, HACTYNAIOLUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieIieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS. AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP W CTaTHUCTHKa» Ha
yIIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 wgaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIEpUMEHTHI (OMBITHI) U CTy4dailHble COOBITUSI. DIIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSIMU: TepecedeHue, 00bEeIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditiepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcnepumenTa. Popmyia noaHou BepostHocTH. Popmyina baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectranoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnydaitnas  BenuuuHa. Pacnpenenenue  BepostHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4YyalHbIMHM BEIWYMHAMU. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YauWHbIE BEIMYMHbL.MaTeMaTU4eCKOE OXHUAAHUE CIIYYalHOW  BEJIIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBanue, JoTepes). MaTeMarMdeckoe OXHIAaHUE OWHApHOW cliydalHOMN
BEJIMYMHBI. MaremMaTndyeckoe  OXHUIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE FEOMETPUUECKOTO 151 OMHOMUATIEHOTO
pacrpeneineHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcwss uM  CTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pacnpeneneHusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XxapakTepucTuku. ONeHNBaHUE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY PACHPEAEICHHUIO. 3a1auu, IPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIECIICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3agauw,
IIPUBOJAIIME K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHbix BenuuuH. Kosdpduuuent nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJWYMH. BbpIOOpOUHBIil
KOod(phULMEHT Koppenauuu. Paznuune Mexay JUHEHMHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI 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  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHCKoro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOULICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMAaTUYECKOM LIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESITENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTUYEeCKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXIy TMOHIATUSAIMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiIMU  OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedIeKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3yIbTATOB, BIAIETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAIHLHOM
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOErO BKJAJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OTEepUPOBaTh MOHATHUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POPMYIHUPOBATH COOBITHUS: MEpEceUeHNE, O0bEIMHEHUE TaHHbBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY, HCIOJb30BaTh JAUATPAMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA,



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IMOITHOW BEPOATHOCTH, (HopMyIy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yaWHBIA  OMBIT
(ucblTaHue), yClex M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUW 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIIy4allHBIM BBHIOOPOM H3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: ClIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeicicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMEeTpUYECKoe, OMHOMUAIILHOE PACIIPECIICHHE;

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE paCIpPENCIICHUE JIBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IByX CIydalHBIX
BEJIMYMH [JISl BBIJCICHUS pACHpEACNICHUsS KaKJIO0M BEJIUYUHBI, OMNpe/eIeHUsS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIIYyYaifHOW BEIMYMHBI (pacipeiesieHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA JHUCIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipenenieHHs) MPU PELIEHUWN 3a/1ad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K xonity 11 kiacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, TI0JIb3YACh H3yUYEHHBIMU PaCpPEIEICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacrpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIbHOMY PacCIpENEIeHUIO.
OmnepupoBaTh NOHATUAMH: (DYHKLHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H CBOWMCTBA HOPMAJbHOTO PaCHpEeICHUS;ONPenesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosnuyectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne i/ KoHnTpoJbHbie
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 DneMeHTHI Teopuu rpadoB 3
’ Ciy4aiiHbl€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMH U
3 coObITHsIMH. CI0XKEHHE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
He3zaBucumelie coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocieioBaTeNbHbIX UCIIBITAHUH.
5 Wcneiranusa beprnymu. CiyyaiiHbiii BBIOOD 5
13 KOHEYHO! COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U paclIpeieTICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2




11 KJIACC

KoanuecTBo yacos

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ KoHTpoJibHbIe

NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl

padoThI

3aK0oH OOJIBIITUX YHCET 5

DIIeMEHThl MaTEMaTUYECKON CTaTUCTUKU

HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI

(pactpenenenus), moka3aTelIbHOE U 4

HOPMaJIbHOE pacipeieeHus

Pacnpenenenue Ilyaccona

CBs13p MEX1y ClIy4yallHBIMH BEJTMYMHAMU 6

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie padoTsl

['pad, cBsi3HBI rpad, npeacTaBIeHUE 3a1a49U C

1 1
MOMOIIBIO Tpada

) Crenenb (BasieHTHOCTD) BepiuHbL. [1yTh B rpade. |
Llenu 1 OUKIBI

3 I'padsl Ha mtockocTu. [lepeBo ciydaiiHOro 1
JKCIIEPUMEHTA

4 CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) U CITydaiHbIe 1
COOBITHSL. DNIEeMEHTapHbIE COOBITHSI (MCXOIbI)
BeposiTHOCTB ciyvaiiHoro coObitus. BepositHoctu

5 COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU 1
AJIEMEHTapHBIMU COOBITUAMU
BepositHOCTB citywaitHoro coObiTusi. BepositHocTH

6 COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU 1
AJIEMEHTApHBIMU COOBITUAMU
[Tepeceuenue, 00beAMHEHNE MHOXKECTB M COOBITHIA,

7 IIPOTUBOMNOJIOXKHBIE COOBITUSL. POpMyIIa CIIOKEHUS 1
BEPOSATHOCTEU

2 VYcnoBHas BEPOATHOCTb. Y MHOKEHUE 1
BeposiTHOCTEN. DOpMysIa yCIIOBHON BEPOSITHOCTH

9 VYcnoBHas BEPOATHOCTb. Y MHOKEHUE 1
BeposTHOCTEW. DOpMysIa yCI0OBHON BEPOSITHOCTH

10 ®dopMyiia MOJIHON BEPOATHOCTU 1




11 ®opmyna baiieca. HezaBucumblie coObITHs

12 KoM6uHaTopHOE IPaBUII0 YMHOXKEHHUSL.
[lepecTanoBku u paxkropuan

13 Uucno coueranuii. Tpeyronpuuk [lackans

14 ®opmyna bunoma Herotona

15 KonTtponsnast padora Nel: "I'padsl, BeposiTHOCTH,
MHO>KECTBa, KOMOMHATOpUKa"
buHapHbIii ciiydaliHbIi ONBIT (MCHBITAHUE), YCIIEX U

16 Heynaua. HezaBucumeble ucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAHUH /10 IEPBOTO ycrexa

17 Cepus HE3aBUCUMBIX UCHBITAHUI J10 IEPBOTO
ycnexa

18 Cepus HE3aBUCUMBIX UCTIbITaHUI bepHynu

19 CrnyualiHblii BBIOOpP U3 KOHEYHOW COBOKYITHOCTHU

20 [IpakTuueckas paboTa ¢ UCIOIb30BAHUEM
AJIIEKTPOHHBIX TAOJHUIL

21 Cnyuaiinas BennuuHa. Pacnipenenenue
BEpOSTHOCTEN. /lnarpamMmma pacrpenesneHus
Onepanuuu Haj cay4ailHBIMU BETMUMHAMMU.

22 IIpumepsl pacipenenenuil. bunapHas ciydaiinas
BEJIMYMHA

3 I'eomeTrpuueckoe pacnpenenenne. bunomuanbHoe
pacnpezneneHue
MaremaTuueckoe 0KUIAHUE CIIy4aliHOW BEJIMYUHBI.

24 CoBMecTHOE paclpeieNIeHUe IBYX ClIy4ailHbIX
BEJIMYUH

25 He3aBucumsble ciydalinbie BenuuuHbl. CBOMCTBa




MaTeMaTU4YeCcKoro oxxuaanus. Marematudyeckoe
OKu1aHue OMHAPHOW CITy4ailHON BeTMUHHBI

MareMaTudeckoe OKHNJaHHUC TCOMCTPUICCKOTO U

26 OMHOMHAIBLHOTO pacIpeiesieHUui !
27 Jucnepcus U cTaHIapTHOE OTKIIOHEHUE 1
)3 Jucniepcust OMHAPHOM CITydaifHOW BEJIMYHMHBI. |
CaolicTBa aucnepcuu
MaremaThueckoe 0XKH1AaHue IPOU3BEICHUS U
29 JUCTIEPCHUSI CYMMBI HE3aBUCUMBIX CIIyYaitHBIX 1
BEJIMYUH
Jucniepcrsi OMNHOMHAIBHOTO pacIpeieeHusl.
30 [IpakTrueckas paboTa ¢ HCIIOIb30BAHHEM 1
AIEKTPOHHBIX TAOJIHII
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE
31 TEOMETPUUECKOT0 pactpenencHus. . [Ipaktuueckas 1
paboTa C HUCIOIB30BaHUEM DJIEKTPOHHBIX TaOIHIL
32 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
33 Konrtponbnas padora Ne2: "Mcnbitanus bepnysmin. |
CiyuyaliHble BEIMUMHBI U pacnpeneneHus”
34 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJsbHbie padoTsl

HepasenctBo YeOnimesa. Teopema UeOrbiiena.
Teopema beprysmum. 3akoH OOJBITUX YHCET

HepasenctBo YeOnimesa. Teopema UeOrniiena.
Teopema bepryinu. 3akoH OONbIINX YUCE

Hepasencto YeOnimesa. Teopema YeOrbIiiena.
Teopema bepryinu. 3akoH O0ONbLIINX YUCE

Br100pOoYHBIi METO] MCCIICTIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
OJICKTPOHHBIX Ta6J'II/II_I

FeHepanLHaﬁ COBOKYITHOCTb U cnyqaﬁHa;I BBI60pKa.

3HAaKOMCTBO C BEIOOPOUHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeIHEro U IUCIIEPCUH FE€HEPATIbHON
COBOKYITHOCTH C TIOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHUK

['enepanbHasi COBOKYIHOCTH U ciy4aiiHast BBIOOpKa.

3HAKOMCTBO C BBIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OneHka cpeJHero U AUCIEPCUU IeHEePAIbHOM
COBOKYITHOCTH C IIOMOIIbIO BBIOOPOYHBIX
XapaKTEpUCTHK

OneHuBaHue BepoATHOCTEH cOOBITHI IO BEIOOpKE

Craructuueckas runoresa. [IpoBepka npocreimmx
TUIIOTE3 C IOMOILBIO CBOMCTB U3Y4EHHBIX
pacupeneneHun

10

Craructuueckas runoresa. [IpoBepka npocreimmx




THUITIOTE3 C IOMOIIBIO CBOMCTB HN3YUCHHBIX
pacnpeneeHui

ITpakTnueckas paboTa ¢ UCIOIb30BAaHUEM

1 AIIEKTPOHHBIX TAOJIHIT

12 IIpuMeps! HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
@YHKIMS ITIOTHOCTH BEPOSITHOCTH
PaBHoMepHoOe pacnipenenenue. [Ipumeps! 3anay,

13 INPUBOSALINX K [TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacrpeaesieHUsIM

14 @DyHKIUS IOTHOCTH BEPOSITHOCTH TIOKA3aTEIbHOTO
pacripeesieHus

15 @DyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIBHOIO
pacrpeesieHus
[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCHMBIX

16 coObiTuil. [Ipumep 3anaun, npuBosIIEH K
pacnpenenenuto Ilyaccona

17 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUI]

18 KoBapuanust 1ByX ciy4ailHbIX BEJIUYMH.
Koa¢pdunuent xoppenauuu

19 CoBMecTHBIE HA0JIO/IEHUS ABYX BEJIMYMH

20 Br16opounsiii k03 puLmeHT Koppensuu

71 Paznnune Mex 1y IMHEWHOU CBSA3BIO U IIPUYUHHO-
CIIEICTBEHHOH CBS3BIO

22 JIuneinas perpeccus

3 [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM

AJIEKTPOHHBIX TAOJIUII




HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOIIIBIO Ta6JII/ILI u

24 Jyarpamm, onucaresbHas CTaTUCTHKA !

75 OnpITHI C paBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU 1
COOBITUSIMU

26 Brraucnenue BeposTHOCTEH COOBITHH C 1
pUMEeHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHH C

27 IpUMEHEHHEM TPapUIECKUX METOIOB! 1
KOOpAMHATHAas IpsiMasi, 1€PEBO, AUarpaMMa Jusepa

28 CitydaiiHble BEJIMYMHBI U paclpeiesICHUs 1

29 MaremaTnueckoe 0XKHUAaHUE CIydaiiHON BEIUUNHBI 1

30 MaremaTrueckoe 0XKHUAaHUE CITy4aiiHON BEJINYUHBI 1

31 KonTtponpnas padora: "BeposTHocTs U cTaTHCTHKA" 1

) Boruncnenue BeposiTHOCTEN COOBITUI C |
npuMeHeHneM (GopMyil U rpadpuIecKuX METOI0B

133 Boruncnenue BeposiTHOCTEN COOBITUH C |
npUMeHeHHeM GopMyIl U TpapUUecKX METOI0B

34 CrnyualiHble BETMUUHBI U paclpeesieHusl. 1
MareMaTtnueckoe 0KMIaHUE CIIy4alHON BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTtarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUAMHU:  CpedHEe  apu(PMeTUUYECKoe,  MeJuaHa,
' HanOoIpIIee, HAUMEHbBINIEE 3HAYCHHUE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMHU: CIIy4alHBIM IKCIIEPUMEHT (OIBIT) U CIydyalHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (2JIEMEHTApHBIH HCXOM) CIy4alHOro
6.3 ONbITa; HAXOAUTb BEPOSATHOCTH B OIbBITAX C PaBHOBO3MOYKHBIMH
Clly4yailHBIMHM COOBITUSMU, HAXOUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHIA B
U3Y4YECHHBIX CIy4YalHbIX dKCIIEPUMEHTAX
Haxonute u ¢QopMynupoBaTrh coOOBITHS: IepecedeHue M OObeAMHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JIAHHOMY COOBITHIO;
’ 10JIb30BaThCA JuarpamMmmamu Disepa u (opMyIIoi CI0KEHHs BEpOsTHOCTEN
IIpH pelIeHNUH 3a]1a4
OnepupoBaTh NOHIATUSIMHU: YCIOBHAsI BEPOATHOCTb, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IOMOIIBIO IMPaBUIa YMHOXKEHHUS, C IOMOIIbIO
JIepeBA CIIy4YalHOTO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEpUS
6.7 UCIBITaHUHN, yCIeX W HeyJauda; HaXOJUTh BEPOSITHOCTU COOBITUH B CepUU
’ HE3aBHCHMBIX HCIBITAHUH 1O MEpPBOr0 YCIE€Xa, HaXOAWTh BEPOSITHOCTU
COOBITHH B cepuu UcnbITaHuil bepHysu
6.8 OnepupoBaTb  NOHATHAMM:  CllydailHas  BEIMYMHA, paCIpENEICHHE
’ BEPOATHOCTEN, [Uarpamma pacipeesIeHus
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
5.1 CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIy4YalHOM  BEJIMYMHBINO

pacrpeiesIeHUIO WIIH C TIOMOIIBIO JHarpaMM




OHGpHpOBaTB IIOHATHUEM  MATEMAaTH4YCCKOI'0  OXMIAAaHUSA, TIPUBOAHUTH
IIPUMEPEI TOI'0, KakK IMPUMCHACTCA MaTEMAaTHUUYCCKOC OXHUAAHUEC CJ'Iy‘I&fIHOfI

32 BEJIMYMHBI, HAXOJUThb MaTeMaTHYeCKOe OXUJAHHE 10 JaHHOMY
pacnpeiesieHUIo

5.3 HNwmetpb npencTaBiaeHne o 3aKOHE OOJIBITUX YHCETT

5.4 HNmeTts nipeacraBiieHue 0 HOPMaJIbLHOM pacipeeieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpencraBienue NaHHBIX ¢ MOMOIIBIO TabauIl U quarpamm. CpenHee apudpmeTHiecKoe,
MearaHa, HauOoJblliee ¥ HaUMEHbIIIee 3HAUYCHHUS, pa3Max, JAUCIEPCHs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4aliHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH ciiydallHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSITHOCTH
coObiTuid. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU

6.3

Onepanuu HaJ COOBITUSAMHU: TIEpECEUCHNEe, 00BETUHEHUE, IIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyina ciaokeHus: BEpOSATHOCTEN

6.4

VYcnoBHass  BEpPOATHOCTb.  YMHOMKEHHE  BEpPOATHOCTEH. JlepeBo  ciydallHOro
skcniepuMmenTa. @opmyra nojHoN BeposiTHOCTU. HezaBucuMbie COOBITHS

6.5

KombOunaropnoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

6.6

bunapHplii ciay4aliHBIA ONBIT (WCIBITaHME), YycHex W Heynada. HesaBucumble
ucnelTanud. Cepust He3aBUCHMBIX HCIBITAaHUW A0 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymm

6.7

Cnyuaiinas BenmuuuHa. Pacnpenenenue BepositHOcTel. [{uarpamma pacmpeneneHusl.
[Ipumeps! pacpesienieHnid, B TOM YHCIIE TeOMETPUIECKOoen OMHOMHUATBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBble XapaKTEpUCTUKU CIy4allHBIX BEJTUYMH: MaTeMaTU4YECKOE OKUIaHHe,
JTUCIIepCusl U CTaHIapTHOE OTKJIOHeHHe. [Ipumeprl mpuMeHeHHs] MaTeMaTH4YeCKOIro
OXKMJaHMs, B TOM 4YHCIIe€ B 33ajJadaXx M3 IOBCEIHEBHON >XM3HU. MaremaTuueckoe
OKHMJIaHWE OWHApPHOW CIydyallHOW BEIMYHMHBL. MaTeMaTHYECKOE OXKUIAHWE CYMMBI
CIIy4alHBIX BEIMUYMH. MaTeMaTUueCcKoe OKUJaHUE U JUCIEPCUsl TE€OMETPUUECKOTO U
OMHOMMAJILHOTO pacrpeaeIeHun

5.2

3akoH OOJIBIIMX YUCENl M €ro posib B HaykKe, MpUpoae U obmecTBe. BriOOpouHbIif
METOJ UCCIIEOBAaHUN
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IIpuMepsl  HenmpepbIBHBIX — ClOydaWHbIX BenudyuH. IloHATHE O  IUIOTHOCTH




pacnpezeneHus. 3agauu, NPUBOASILINE K HOPMaJbHOMY pacnpenenenuto. [lonsatue o
HOpPMaJIbHOM paclpeaeeHuI




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

BnageHne MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a1ad;
yMeHHE (QOpPMYyJIUPOBATH U ONEPUPOBATh IOHATUAMHU: OIpPEJEICHUE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOEe M NPOTHBOIOJIOXKHOE YTBEP)KICHHUE, MPHUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH MHIYKIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCYKIEHUN; YMEHHE OIEpPHUpPOBAThH
MOHATUSMM: MHOKECTBO, MOJMHOYKECTBO, ONEPAllMM HaJl MHOXECTBAMU,
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUM U NPU PELIEHUM 337134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33]1aBaTh
U ONMCHIBaTh Ipadbl pa3IuYHbBIMU CIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

peHICHUHN 3a1a1

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0Ee YHCIO,
CTETIEHb C IIeJIbIM IOKa3aTesleM, KOpeHb HaTypajJbHOW CTENEHH, CTENEHb C
paIMOHATIBHBIM TTOKa3aTelleM, CTENEeHb C JeHCTBUTENFHBIM TOKa3aTeleM,
JorapupM UHUCIa, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOYINIO, PAlHOHAIBHOE YHCIIO, HPPAIHOHATIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, paAlMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrcel; yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUI OOIINi
JenuTeNh W HauMeHblllee oOIee KpaTHoe, anroput™M EBkinmpa npu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIDQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEPHPOBATh  MOHATHSIMH:

noCIcaA0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruiCCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPUYECKasi IPOTPecCHs;
yYMEHUE 3a/laBaTh I10CJICJOBAaTEIbHOCTH, B TOM YHCJIE C I[OMOLIbIO
PEKYppeHTHBIX (HOpMyYJI; YMEHHE ONEepUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauueckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCIIOJIb30BAHMS KOMIUIEKCHBIX YHMCEN; ONEpUPOBAThH
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPaBEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATh
HNOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO pa3JIMYHBIX IPUEMOB; pELIATH
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI IJIs PELICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKH U pealbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HEeTpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOU3BOJAHAS (DYHKIIMU, T€OMETPUUECKUN U
¢busznyeckuil CMbICII MPOM3BOAHOM, TNepBoOOpa3Has, ONpPEACIEHHBIH
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKIMN, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIIMM; YMEHUE HaXOJIWUTh NPOU3BOAHBIE SJIEMEHTAPHBIX (YHKIIH;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHalu3a; MPUMEHATb IMPOU3BOJHYIO [UI HAXOXAEHUS HaWIydIlero
pellleHnsT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMUYECKUX U

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




HHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (PYHKIUMHA, JMHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh TpadUKK Ui U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX TPEJAMETOB W 3a1ad M3 peabHOMN
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBHCHUMOCTH MEXAY BeIUYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (pYHKIHMI JUIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEpPABEHCTBA U UX
CHUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEN0BATh IIOJYYEHHOE pPEUICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHWMEM  ammapata  anreoOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHUE M3BJEeKaTb, MWHTEPIPETHUPOBATH
uH(OpMalKIO, IPEJCTaBICHHYIO B Ta0iMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMMIl W  JuarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TpauuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; rpadUuecKu MCClIe0BaTh COBMECTHBIC

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUecKHMX METOJIOB; IMPUMEHATh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHBIe (PAKTHI U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEPOSITHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAHUE, IUCIEPCUs U CTaHAApTHOE OTKIOHCHHE
CIlyuallHOW  BeNWYMHBL, (YHKIMUM pacHpeieieHUs U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK, OmHOM  HplOTOHA; yMEHHE  NPHUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUIA PEIICHUS 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSAMH: TOYKA, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJa, INIOCKUH YroJl, ABYIPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTD U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YroJd MEXIY IUIOCKOCTSIMU,
pacCTOsHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OIICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTEeMaTHYECKHE
MOJEIN C IIOMOLIBK0 TE€OMETPUYECKUX IIOHATUM M BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAb (QUIypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IMIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHyca, LWIMHApPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleNieNueaa, HTUPaMUAbl, MPU3MbI, LHIMHJIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napauiCibHbIE OCHM HWJIXM OCHOBAaHWUIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEUEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHHUKH, (DUTYpBI M MOBEPXHOCTH
BpAICHUS, UX CEUCHHs], B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMynMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJIHUTEIbHbIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Ws, MOM00HBIE (UTYPBI; yMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B TOM 4YHCJIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATH T€OMETPUIECKHE OTHOIICHUS TIPH
pEUICHUH 3ajady; HaXxOAUTh TI'COMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEUICHUH 33434 U3 JPYTUX y4eOHbIX MPEAMETOB U
U3 peajbHOM KM3HHM; YMEHHE BBIUHCIATH T'€OMETPHUECKUE BEIUYMHBI
(umHA, yroj, mOHIagb, OO0BEM, IUIOMIAJ b HMOBEPXHOCTH), HCHOIb3YS
U3yyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
UpaMUIbl, MPU3MBI, KOHYCa, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6&'31/10}/,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METON

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYTUX yqe6HHx IpeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIANA METOI IJIsl PEIICHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B W3YyUYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE pacCloO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOUUECKUE IpOOH
13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. JeHCTBHs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
L4 Crenens ¢ 1enpIM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHIE€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
HevictButenbHble 4Yucina. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbIe BHIYMCIEHUS, TPaBUIa OKPYTJIEHMs], IPUKHUIKA U OL[EHKa
pe3yJibTaTa BBIYUCICHNUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 HpparmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHS
2.4 [TokazaTenpHbIC U JOTapU(DMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpULbI
3 OyHKIUHU U TpapUKU




Oynknus, cnocoOwsl 3amanust Gyaknuu. ['padux ¢yHknuu. BzanmHO oOpaTHBIE

>l ¢ynkunu. Yétheie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuuu. Hymum ¢ynkuumm.
10 [TpomexxyTkn  3HaKONOCTOSIHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE
13 CrenenHas (QyHKUMSA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cpoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspbiBa. AcuMnTorel rpagukoB (ynkuuid. CBoiicTBa  QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccur. @opMyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE AIeMEHTAPHBIX (QYHKIMH
[IpumeHenne nNpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HanOoJbIIero 1 HaMMEHbLIEro 3HaueHus: QyHKIUM Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 nOBEpXHOCTHU BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

* Maremaruka. Anredpa 1 Hayajia MaTeMaTH4ecKoro anaimsa; 10 kiacc.
yriyosneHHoe ooydenue Mepaisik A.I'., Homuporckuii JI.A., [TonskoB B.M.; ox
penakiueit [Togonsckoro B.E. O01iecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
W3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHO€E 0011IECTBO
«M3narensctBo «IIpocBemeHue»

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro ananusa; 11 kiacc.
yriyosneHHoe o0ydenue Mepaisik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakuueii [Togonsckoro B.E. OO01iecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«M3narensctBo «IIpocBemeHue

* Maremaruka. ['eomerpus; 10 knace. yrimyonenHoe ooyuenue Mepsmsik AT,
Homwuposckuii [.A., ITonsikoB B.M.; mox peaakiueit [lononsckoro B.E.
OO011ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M31aTeIbCKUI LICHTP
«BEHTAHA-I'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBeiiennes

* Maremaruka. 'eomerpus; 11 knace. yrimyonenHoe ooyuenue Mepsnsik AT,
Homuposckuii [I.A., ITonsikoB B.M.; nox peaakiueit [Tononbckoro B.E.
OO611ecTBO C OTPAHUYECHHON OTBETCTBEHHOCTHIO M31aTenbCKUit LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narenscTBo «IIpocsemieHuney

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
MeTtoauueckoe mocodue K NpeAMETHOM JIMHUU Y4EeOHHUKOB IO BEPOSITHOCTH U
craructuke U.P Briconikoro, M. B Amenko nox penaknuen N.B Smenko.

(OneKTpOHHBIN BapUAHT)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
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