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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHKA» YTIYOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeaHero olmiero oopazoBaHusi. Y4eOHBIH Kypc
npeaHazHayeH Uit GOpMUPOBAHMS Y O0YUAIOIIMXCS CTATUCTUYECKONW KYJIbTYphI U
IIOHUMAaHMSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YyYEHUs CIy4ailHbIX COOBITHI, BeMMYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEKIY
HAMH Ha B@XXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHl U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUSl ~ AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3IUMYHbIE POJIa W3MEPEHHUSX, JJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTcss 0a30il JUuii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHUAIBHOCTEW, HO TAaKXE COLMAJIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapar
aHayn3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMaTA3aIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajiga JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Conmepxxanne nuHuUU «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIY)KHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUd BEpPOSITHOCTEH
MEXKY 3HAUCHUSIMU CIIy4YarHbIX BEJIMYUH. BaxKHYI0 4acTh B 3TOM COAECPKATEIBHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHu 1



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBbIX SBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHHMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OSTOH CBSI3M C IOMOIIBIO
kKod(huieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTbI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COJEPXAHUE OBYUYEHUA
10 KVIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepuinHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U Cy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITHS (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BeposiTHOCTH ~ coObITuii.  Ciy4aiiHple  OMNBITBI € PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIOXKHbBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYciloBHass BEPOSITHOCThb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcniepumenTa. Gopmyna nosHoM BepostHOCTH. Dopmyna barieca. HeszaBucumbie
COOBITHS.



buHapHbIil cilydaiiHbli ONBIT (MCHBITAHUE), YCIEeX U Heyaada. HezaBucumele
ucnbiTanus. CepHsi He3aBUCUMBIX HCIBITaHUI 110 nepBoro ycnexa. IlepecranoBku
u (axtopuan. Yucno coueranmii. Tpeyrompuuk Ilackans. dopmyna OuHOMA
Herorona.

Cepusi HezaBUCHMBIX wucnblTaHuKd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyvaiiHas  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenusd. Onepanuu HaJ CIydyaliHbIMU BEIMYMHAMU. buHapHas ciy4aliHas
BennunHa. lIpuMepsl pacnpenesneHuii, B TOM 4YHCJIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpelelieHHe JIBYX CiydalHbIX BeaudyuH. He3aBucumblie
CIIy4allHble BEJIMYUHBL.MATeMaTH4YEeCKOE€ OXHUJAHUE CIYYalHOW BEJIWYUHBI
(pactipeaenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHue, JoTepes). MaTemaTHUeckoe OXHIAaHWEe OWHApPHOWU CIy4yalHOM
BEJIMYMHBI. MareMaTH4eckoe  OKHUJIAHUE CYMMBbI  CIYyYalHBIX  BEJIMYMH.
MaremaTnueckoe OKHUJaHUE r€OMETPUIECKOTO 151 OMHOMHAIIEHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAAPTHOE  OTKJIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pactipeaenenust). Jucriepcusi OMHApHON ClyyallHOUN BeMYMHBL. MaTemMaTH4YeCcKOe
OXXMJAHUE TIPOU3BEICHUA M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAJIBLHOTO
pacnipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC

HepaBenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
Oonpmmx  uucen.  BpiOopouHbli  MeTOn — uccienoBaHuMil.  BeiOopouHble
XapakTepuCcTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[TpoBepka NpocTEHIIMX TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PacIpeaesIeHUN.

HenpeppiBHble cinyualiHble BelWduHBL. [Ipumeppl. DyHKIUS TUIOTHOCTH
BEPOSITHOCTH pacIpeesicHusl. PaBHOMEpHOE paclpenereHue M €ro CBOMCTBA.
3ajauun, NPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEAEICHUIO. 3a1auu, IPUBOASIINE K
HOPMAJIbBHOMY  pacIpe/esICHHUIO. OyHKIUSA MJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHus. @yHKIUSA IIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PaCIpEACIICHHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3amaud,
NpUBOJSIINE K pacnpeneneHuto [lyaccona.

KoBapuanusa 1Byx ciydailHeix BenuuuH. KoapduuueHt auHeHHOM
koppensitud.  CoBMECTHble  HAOMIOACHHWS  JBYX  BEJIMYMH. BbBIOOpPOUHBIil



kKod(dummeHT xoppemsiuu. Paznuyne MexIy JWHEWHOW CBA3BI0 W MPUYMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOX HANMEHBIINX KBaJAPATOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMHA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCTbIO YUE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEIICHUH, pacCcyKAeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUMTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE THUTaHUE, COATAHCHPOBAHHBIM PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJHON M COIMAIbHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB M OIIEHKH HMX BO3MOKHBIX
MOCJICICTBUM JIJI1 OKPY>KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMUBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /71 0000IIEHHS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIhCTBA MATEMATHIECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIlECHUSA, BbIOMpaTh Hauboliee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO TTO3UITAIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHHEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMHU, SIBJICHUSMHU, IIPOIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHWSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBIIBIIATH JAeUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U JJIsI pEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3JIMYHBIX BHUIOB U
dbopm mpeacTaBIeHuUS;

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I )51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYX/1a€MOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOHU CY)K)IGHI/IH C CY)KJICHI/ISIMI/I JIpyTI/IX y‘{aCTHI/IKOB



nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1elCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJAa/J€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara pPEIICHHs
MaTeMaTUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PELICHUN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JAESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu peleHuH Y4eOHbIX 3a7ad, HOPUHUMATh 1€Jb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXJAaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaja B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OMepUpOBaTh MOHATUAMH: Tpad, mockuii Tpad, cBsI3HBINA Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;



CBOOOZIHO OMEPUPOBATh MOHATHSAMH: CIyYalHBIM SKCIEPUMEHT (OIBIT),
CIIydaifHOE COOBITHE, 3JIEMEHTApHOE CITydaliHOe COOBITHE (JICMEHTAPHBIA HCXO])
CIIy4allHOTO  OTbITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMY;

HaXOoAUTh U (POPMYIUPOBATH COOBITUA: MEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BAaTh JHArPaMMBI
Oiinepa, KOOPIWHATHYIO MPSMYIO U PElIeHUs 3aj7ad, MOJb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEN JIJIsl BEPOSITHOCTEH IBYX U TPEX CIIydallHbIX COOBITUM;

OllEpUpOBaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpeaessTh He3aBUCUMOCTh COOBITHI MO Gopmysie u
10 OpraHU3alUU CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATHh M3yYECHHbIE KOMOMHATOpPHBIE (HOPMYJBl I MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIAy4YailHBIH  ONIBIT
(ucmipITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepHUM WCIBITAHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BeJMYMHA, paclpeiesieHue
BEPOATHOCTEH, JauMarpaMMa paclpeleieHusi, OWHapHas ciy4yaiiHas BeJIMYHHA,
reoMeTpuYecKoe, ONHOMUAIILHOE paclpeesICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPENCIICHUS KaXAO0M BEIWYUHBI, OIPEACICHUs
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTrO OKUIAHUs CIy4ailHOW BEJIMUMHBI (pacipeneieHus), TPUMEHITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA IIPU PENIEHWH 3a7a4, BBIYUCIATH
MaTeMaTHUYeCKOe OKUJaHHe OMHOMHAJIBHOTO U F€OMETPUUECKOT0 pacipeiesieHui;
CBOOOJIHO OIEpPUpPOBaTh MOHATUSMU: JAHUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYaHHOW BEJIUYUHBI
(pactipeiesieHusi) MPU PEILIEHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PacIpeIeICHUM.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM



xapaktepuctiukaM. OTeHUBaTh BEPOSITHOCTA COOBITHI WM MPOBEPSITH MPOCTEHUINHE
CTATUCTUYECKHUE THITOTE3bI, TIOJB3YACh H3yUCHHBIMU PACTIPEICICHUSIMU;
NPUBOAWTh  TPUMEPHI  3ajad, MNPUBOMANIMX K  IMOKa3aTCIbHOMY
pacmpeneneHnto, 3a7ad, MPUBOAAIIMX K HOPMaJbHOMY pacHpeesICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO pacipenesieHus,
GyHKIHAS TUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PAaCIPEACIICHUS ;ONPEACIISITh
KO3 IULIMEHT JIMHEHHON KOPPEIISIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne n/m HaumeHoBaHue pa3/ieioB U TeM NMPOTrPaAMMBbI Kontpoabubie  IIpakTnuyeckue
Beero padoThI padoThI
DneMeHThl Teopuu rpados
Crny4aiiHbI€ OTIBITHI, CITy4aliHbIE COOBITHS U BEPOSTHOCTH COOBITHI
3 Omnepanuu HajJ MHOXECTBaMU U cOOBITUSAMU. CII0KEHHUE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CII0BHAs BepOSITHOCTh. He3aBucuMble COOBITHS
4 DneMeHTH KOMOMHATOPUKH 4
5 Cepuu nocnenosaTenbHbIX ucnsltanuil. Mcnbsiranus bepryim. 5
CrnyualiHblii BBIOOP U3 KOHEYHOW COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUNHBI U paclIpeeIeHUs 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0
11 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Konrpoasnbie IIpakTunyeckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypeni
3aKoH OOJBIINX YHCET 5
DneMEHTBI MaTEMATUYECKON CTaTUCTUKU 6
HenpepbiBHbBIE ClTy4aliHbIE BETUYUHBI
3 (pactipeenenusi), MoKa3aTeIbHOE U 4
HOpPMAaJIbHOE PACIIPENETICHUS




4 Pacnpenenenue [lyaccona

5 CBs13b MeXy Clly4allHBIMM BEJTMYMHAMHU
6 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos
Ne n/m Tema ypoka B KonTpoabubie IIpakTnueckue
cero padoThI padoThI

I'pad, cBsA3HBIM rpad, npencTaBieHe 3aJauu ¢ IOMOIIbIO rpada
Crenenp (BasieHTHOCTB) BepiuHEL. [1yTh B rpade. Llenu n muxiibn

3 I'padsl Ha mutockocTu. [lepeBo ciiydaifHOro SKCIepUMEHTa

4 CrnyyaliHble SKCIIEPUMEHTHI (ONBITHI) U CIIy4yaliHble COOBITHSL. 1
DneMeHTapHbIe COOBITHSI (MCXOIBI)

5 BeposiTHOCTB citydaifHOTO coObITHA. BeposTHOCTH COOBITHI B ONBITAX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6 BeposiTHOCTB citydaifHOTO coObITHA. BeposTHOCTH COOBITHI B ONBITAX C 1
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

7 [Tepeceuenue, o0beAMHEHNE MHOKECTB M COOBITHI, IPOTHBOTIOJIOKHBIE 1
coObITUsl. @opMyia CII0)KEHUS BEPOSITHOCTEH

8 VYcnoBHasA BEPOATHOCTb. Y MHOYKEHUE BeposiTHOCTEW. DopMysia yCII0BHON 1
BEPOSATHOCTH

9 VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BeposiTHOCTEW. DopMyria yCII0BHON 1
BEPOSATHOCTH

10 dopmyia OITHOH BEpOATHOCTH 1

11 ®opmyna baiieca. HezaBucumblie coObITHS 1

12 Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u pakropuan 1

13 Yucno coueranuil. Tpeyronpuuk ITackans 1

14 ®dopmyna buaoma HeroToHa 1

15 KonTtponbnas padora Nel: "I'padsl, BEposTHOCTH, MHOXKECTBA, 1 1




KOMOWHaTopuka'

bunapHbIii ci1y4aiiHbIN ONBIT (MCOBITAHUE), YCIIEX U HEYAAua.

16 HezaBucumele ucnbitanus. Cepust HE3aBUCUMBIX UCIIBITAHUH 10 IIEPBOTO 1
ycnexa

17 Cepus HE3aBUCUMBIX UCIBITAHUH /10 IEPBOTO ycIexa 1

18 Cepus HE3aBUCUMBIX MCTIBITaHUH beprymm 1

19 CrnyualiHblii BBIOOP U3 KOHEYHOW COBOKYITHOCTH 1

20 [TpakTrueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOIHI] 1

21 Cny4aitnas BennunHa. Pacnipenenenue BepostHoctei. luarpamMmma 1
pacrpeneieHus

99 Onepauuu Haj cay4yailHbIMU BenuuuHamu. [Ipumepsl pactpeeneHui. 1
bunapHas ciydaiiHas BeIu4uHa

23 I'eomeTprueckoe pacnpenesneHne. buHoMHanpHOE pacnpeneneHue 1

24 MaremaTnueckoe 0OXHuaaHue Ciy4aiiHol BesnuuHbl. COBMECTHOE 1
pacnpenesieHle AByX CIIy4alHbIX BEJIMYUH
HezaBucuMele ciyuyaiinple BenunHbl. CBOWCTBa MaTEMaTHYECKOTO

25 oxxuJaHus. MaremaTuueckoe oXugaHue OMHapHOM ciyyaiiHOM 1
BEJIMYNHBI

26 MareMaTHuecKoe 0’KUAaHNe Te€OMETPUYECKOr0 1 OMHOMHUAIILHOTO 1
pacrpeneneHun

27 Jucnepcus U cTaHJapTHOE OTKJIOHEHKE

28 Jucnepcust OuHapHOM ciydaiiHol BennyuHbl. CBOHCTBA TUCTIEPCHH

29 MaremaTtrueckoe 0XHIaHue TPOU3BEIEHUS U IUCIIEPCUS CYyMMBbI 1
HE3aBHCHUMBIX CIy4YalHbIX BEINYNH

30 Jucnepcust buHOMuanbHoro pacnpenenenus. [Ipaktuyeckas pabora c 1
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOJIHIL

31 Jucrniepcus U CTaHAAPTHOE OTKIOHEHHUE IeOMETPUUECKOTO 1




pacnpezaenenus. . [Ipaktudeckast paboTa ¢ HCIIOJIb30BAHHEM
AIIEKTPOHHBIX TAOIIHUIL

32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
33 KonTtponpHas padora Ne2: "Ucneiranus bepuymmm. Cryyaitabie 1 1
BEJIMYMHBI U pacnpeaeneHus"
34 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
11 KUIIACC
Ne KosmnuecTBo yacos
Tema ypoka Kontpoabusie IlpakTnueckue
n/n Bcero
padoThI padoThI
1 HepagenctBo Yeobimera. Teopema Yebslimesa. Teopema beprymnu. 3akon 1
OOJIBIINX YKCeT
5 HepasenctBo YeOrimena. Teopema UeOnimera. Teopema bepuynnu. 3akon 1
OOJBIITUX YKCET
3 HepagenctBo Yeobimera. Teopema Yebslimesa. Teopema bepaysnu. 3akon 1
OOJIBIINX YKCENT
Br100opouHBIi METO] MICCIIETIOBAHUIA
5 [IpakTrueckas paboTa ¢ HCTIOIB30BAaHUEM DJICKTPOHHBIX TAOIHI]
I'enepanibHast COBOKYITHOCTH U CTy4aifHast BHIOOpKa. 3HAKOMCTBO C
6 BBIOOPOYHBIMU XapakTepucTukamu. OleHKa CPeTHEro U AUCIIePCHH 1
TeHEepPATbHON COBOKYITHOCTH C TIOMOIIBbIO BEIOOPOUYHBIX XapaKTEPUCTUK
I'enepanbHas COBOKYIHOCTb U Cy4aiiHasi BHIOOpKa. 3HAKOMCTBO €
7 BBIOOPOYHBIMU XapakTepucTUKaMu. OIEHKa CPETHETO U TUCTICPCUH 1
TeHEPATbHON COBOKYITHOCTHU C TIOMOIIIBbIO BBIOOPOUYHBIX XaPaKTEPUCTUK




8 OrneHrBaHUE BEPOSITHOCTEH COOBITUH IO BHIOOPKE 1

9 Cratuctudeckas runoresa. [IpoBepka npocTeHImx rumnoTe3 ¢ HOMOIIBIO 1
CBOWCTB U3YUYEHHBIX pacIpeeIeHuil

10 Crartuctudeckas runoresa. [IpoBepka npocTeHImx rumnoTe3 ¢ HOMOIIBIO 1
CBOMCTB U3YYEHHBIX paclpereIeHun

11 [IpakTrueckas paboTa ¢ HCTIOIBb30BAaHUEM JICKTPOHHBIX TAOIHI] 1

12 [IpuMepsl HENIPEPBIBHBIX CIy4alHbIX BeIMYUH. OYHKIUS IIJIOTHOCTH 1
BEPOSITHOCTH

13 PaBHOMepHOe pacnipenenenue. [Ipumepsl 3a1a4, TPUBOASIIUX K 1
MOKa3aTeIbHOMY ¥ K HOPMAJIBHOMY pacipeaeICHIsIM

14 @OyHKIUS MJIOTHOCTH BEPOATHOCTH I1OKA3aTEILHOTO PACIpeeIeHUs

15 @yHKIUA [NIOTHOCTHA BEPOSITHOCTH HOPMAJIBHOTO PACIIPEECIICHUS

16 [TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX cOOBITHI. [TpuMep 3anaun, 1
NpUBOASILIEH K pacnipenenenuto [lyaccona

17 [IpakTuueckast paboTa ¢ UCIIOJIB30BAHUEM AJIEKTPOHHBIX TAOJINIL 1

18 KoBapuanus nByx cinyyaiiueix BennuuH. Koaddumuent koppensauu 1

19 CoBMecTHBIE HAOMIOIEHUS IBYX BETMYHH 1

20 Br10opounslit k03 puiiueHT koppensuu 1

21 Paznuune Mexay TMHEHHOMN CBS3bIO M IPUYUHHO-CIIECTBEHHOMN CBA3BIO 1

22 JIuneiinas perpeccust 1

23 [IpakTuyeckas paboTa c UCIIOIB30BAHUEM JICKTPOHHBIX TaOJIHIL 1

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOJIHII U TUArpaMM, ONHCaTeNbHAs 1
CTaTUCTHKA

25 OMnbITH C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

26 Brruucnenue BeposaTHOCTEN COOBITHI ¢ TpUMEHEHHEM (hopmyI

97 Brruucrienue BeposTHOCTEH COOBITHI C TPUMEHEHHEM TpapHUeCKUX 1

METOJOB: KOOpJMHATHAs MpsiMasi, IEPEBO, quarpamMmma JDitiepa




28 CrnydaiiHple BETMYMHBI U pacIpeIeICHUs 1

29 MareMaTHueCKOe 0KUIaHUE CITYyYalHON BETMYMHBI 1

30 MareMaTnueckoe 0KHIaHHE CITyYaliHON BETUYMHBI 1

31 KontponbHas padota: "BeposTHOCTh U cTaTUCTHKA" 1

39 Brruncnenmne BeposSTHOCTEH COOBITUI C TPpUMEHEHUEM POPMYT U 1
rpaduUecKux METOJI0B

33 Brruncnenue BeposiTHOCTEH COOBITUIN ¢ MPpUMEHEHHUEM (OpMYT U 1
rpadUyeCcKuX METO/I0B

34 CrnyuaitHble BeIMUMHBI U paclpeiesicHus. MareMaTH4ecKoe OKUIaHue 1
CIIy9aliHOU BEIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHSIMH: CIYYailHBINA SKCIIEPUMEHT (OIBIT) U Cly4ailHoe
coObITHE, 3JEeMEHTapHOE COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4allHOTO
6.3 ONbITa; HAXOAUTh BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHII B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHUS: IepeceueHue M OO0beIuHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMHu Diiiepa 1 GOpPMYIIOil CII0KEHHUS BEPOSATHOCTEH
MIpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxoJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBWIA YMHOXEHHUS, C IOMOIIbIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUU 3a/1a4
OnepupoBaTh MOHATHSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX W HeyJaya; HaXOJUTh BEPOSTHOCTH COOBITHI B CepuUH
' HE3aBHCUMBIX HCIIBITAHUN 1O MEPBOr0 ycrexa, HaXOAUThb BEPOATHOCTH
coObITHI B cepuu uctibiTanuii bepuymnnum
6.8 OnepupoBaTh  MOHATUSIMU:  CiIydailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEW, IMarpaMma paclpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTUYWHBITIO
' pacCIpeeICHUIO WM € IOMOLIBIO AUArpamMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT'0, KAK IMPUMEHICTCS MAaTEMaTUYECKOE O0XKUAAHUE CIydalHON
BEIMYUHBI, HAXOAWTh MATEMaTUYECKOE  OXHMIAHHE 110 JaHHOMY

pacrnpezeseHuIo
5.3 HmeTsb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCE
5.4 HmeTs npecTaBiieHne 0 HOpMajlbHOM pacrpeeieHuu

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMbIi 3JIeMEHT COAEPKAHUS

Kox
6 Teopust BEpOsSTHOCTEH U CTaTUCTHKA
[IpencraBiaeHne JaHHBIX ¢ HOMOIIBIO TabauI U quarpamMM. CpenHee apupmMeTUyecKoe,
6.1 MeaMaHa, HauOoJblllee U HAUMEHbIIEe 3HAaYeHMsI, pa3Max, JAUCIEPCHUsI U CTaHJIapTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIydaliHble COOBITUS. DIeMEHTApHbIE COOBITHS
6.2 (ucxozpl). BeposTHOCTh ciydyaliHOro coObITHS. BiIM30CTh 4YacTOTBIM BEPOSTHOCTH
' coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHSMHU.
BeposiTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHSMU
6.3 Omnepanu  HaJx COOBITUAMHU: TepecedeHue, OOBbEeIMHEHHE, MPOTHBOIOIOXKHBIE
' coObITus. [Inarpammsel Diinepa. Popmyrna ClI0KEHUS BEpPOSITHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBO  Ciy4ailHOro
' sKcriepuMenTa. Gopmysia MojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunatopHoe mpaBuino ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna buHoma HproToHa
bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydauda. HesaBucumble
6.6  ucneitanusa. Cepus HE3aBUCHUMBIX HUCHBbITAaHUNH 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUl bepHysm
6.7 CnyuaitHas BenuumHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
' [Tpumeps! pacripesienieHni, B TOM YHCie TeOMETPHUECKOer OMHOMHAIBLHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOSTHOCTEN U CTATHCTHKA
5.1 UucnoBble XapaKTEpUCTUKHM CIIy4allHBIX BEJIMYHMH: MAaTE€MaTHYECKOe OXHUIaHUE,




JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl MpuMEHEeHUs] MaTeMaTH4YeCKOro
OXKUJaHMs, B TOM 4YMCIE B 3aJadyax M3 IMOBCEJIHEBHOM XH3HU. MaremaTuueckoe
OXuJaHue OMHAPHOM CiydyallHON BeIMYMHBI. MaTemaTuyeckoe OXKHUIAHHUE CYMMBbI
CIIy4aiiHbIX BEJIMYMH. MaTeMaTu4eckoe 0KHIaHue U JUCIePCUsi FTEOMETPHUUECKOro U
OMHOMUAIBHOTO pacrpeaeneHui

3akoH OONBIIMX YHCENT M €ro Poib B HayKe, MpHpojae U oliiecTBe. BrIOOpOUHBIIA

5.2

METOJI UCCIICOBAHUN

IIpuMepsl  HENpEepBIBHBIX — Cily4aliHbIX  BedW4uuH. [loHATHME O  IUIOTHOCTH
5.3 pacrpeneneHus. 3agadu, IpUBOAAIINE K HOPMaIbHOMY pacrpeenenuto. [lonarue o

HOPMAaJIbHOM pacIpeiesieHun

IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA oOpa3zoBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, QJITOPUTMAMM pELICHUS 3a/ay;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH TOHATHIMH: OIpEACICHHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NpPHU3HAK, J10Ka3aTelIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IIPOBOAMTD J0KA3aTEJIbHBIE PACCYKICHUS MIPU PELIEHUH 33]a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OINEepUpOBaTh
MOHSTUSMM: MHOKECTBO, MOJMHOYKECTBO, ONEPAllMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  id
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIICHUU 3a7ad, B TOM
YHClie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMMCHIBaTh Tpadbl pa3lInYHBIMU CIIOCOOAMM; HCIIONIB30BaTh rpadbl MpU

pCeICHUHA 3a1a1

YMeHue OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJIOC YHCIIO,

CTCIICHb C ICJIBIM IMOKAa3aTeJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHD C




paLMOHATIBHBIM TOKA3aTelleM, CTENEHb C JEHCTBUTENIBHBIM IOKA3aTENEM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJI0, PALMOHAJIBHOE YUCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCell; YMEHHE UCII0b30BaTh MPU3HAKU AEITMMOCTH, HAUMEHBIINH 001Ul
JenuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkimpma npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULIMOHHBIMU CHUCTEMAaMU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIIEHUE 3HAUEHUI U peoOpa3oBaHus
BBIP@)KEHUI CO CTeneHsAMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:
II0CJIEI0BATENbHOCTh, apu(MeTHUecKass HIporpeccusi, I'eOMeTpHUYEecKas
nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIeOMETpHYECKas IPOrpeccus;
yMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATHh MOHITUAMU: KOMILIEKCHOE
YHUCIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauueckas); yMeETb
NPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHME OIEPUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHEHUHW W HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CUCTEMBbl C IOMOIIBIO pa3JIMYHBIX IPUEMOB; pEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C MapaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PELICHHUS MaTeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

YMeHnne omnepupoBaTh TMOHATHSIMHU: (PYyHKIUSA, YETHOCTh (DYHKIIHH,
MEPUOANYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTH
byHKIIMHA, KCTpeMyM (DYHKIMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HeTpepbIBHAS (YHKIHS, aCUMITOTHI Tpaduka

GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMHM, T€OMETPUUYECKUI U




(GU3UYECKUH CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OINpeACIEHHBIN
UHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIC  CYMMBI, IPOU3BEACHUS, YacTHOTO U
KOMIIO3UIIMN (YHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HAaXOIUTh NPOM3BOJIHBIC 3JICMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBAaHHUS (DYHKIIHIA,
HAXOJUTh HaAWOONBIINE W HAaWMEHbBIINE 3HAYCHUS (YHKIHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BaHUEM armapaTa MaTeMaTH4eCcKOro
aHaiM3a; MPUMEHATh TMPOU3BOJHYIO Ui HAXOXKICHHS HAWIYYIIEero
pelieHuss B TPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-SKOHOMHUYECKUX U
bu3nveckux 3aja4yax; HaXOJUTh TUIOMAAH U 00BEMBI (UTYpP C MOMOIIBIO
MHTETpaia; MPHUBOAUTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBath NOHATUAMU: Tpaduk GyHKIMH, oOpaTHas HyHKIUS,
KOMIO3uIusl (pyHKIUMH, JnHEHHas ¢QyHKOWSA, KBaapaTudHas QyHKIWS,
pauyoHanbHas (QYHKUUS, CTElNeHHass (QYHKLUUS, TPUTOHOMETpUYECKUE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TpapUKH H3yYEHHBIX
¢GyHKIMH,  BBINONHATE  THpeoOpa3oBaHusi  rpadukoB  (YHKIHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JPYTHX YYeOHBIX TPEJAMETOB W 3a1ad M3 peabHON
KU3HHM; BbIpakaTh (OpMyJIaMH 3aBUCHUMOCTH MEX1Yy BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBAa U rpaduku (QYHKUMHA Ui pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamH; H300paxaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HbBIX TUIOB (B TOM 4YHUCIE Ha
NPOLIEHTHI, AOJM M YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH yNpaBJIEHHs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYEHHOE pEHICHUE U
OLIGHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHE MOJCIUPOBATH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBarh MOHATUSIMU: cpelHee apupMeTHUecKoe, MeAuaHa,




HauOoJblllee U HaUMEHbIIIEe 3HAUEHUS, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO HAa0Opa; yMEHWE W3BIEKATh, MHTEPIPETUPOBATH
uH(pOpMalLIKIO, MPEACTABICHHYIO B Ta0IMIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIATh
uH(pOpMALIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIEeN0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHUCJIC C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIeq0BaTh COBMECTHbBIE

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCeMBaHUs U JIMHEHHOW perpeccuu

YMeHue OmnepupoBaTh IOHATHAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHSA; YMEHHE BBIYMUCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOopMyNbl CIOXXKEHUS U YMHOXXEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTOpHbBIE (GaKTHl U (HOPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
INOHATUSAMM: CIIydalHas BEJIMYMHA, DPACIpPEIEICHUE BEPOATHOCTEH,
MaTEMaTHUYECKOEe OXHJAaHUE, IUCIEPCHs W CTAaHJApPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIHHA pacOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO U HOPMAJILHOTO PAaclpeAcieHU; yMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM I PELICHUS 3a]1a4;
3HAaKOMCTBO C HOHSATHUSIMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIENOBAHUM; YMEHUE MPUBOAUTH IPUMEPBHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B TNPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
ONEPUPOBATh INOHATHUSAMHU: COYETAHHE, NEPECTAHOBKA, YUCIO COYETAHHM,
YUCIO  NEepecTaHoBoK; OumHOM  HblOTOHA;  yMeHHME  MPHUMEHSAThH
KOMOMHATOpHbIE (DaKThl U PACCYXACHUS AJIs pElIeHUs 3aJay; OLEHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKa, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUH YroJl, ABYTPAHHBIN
YroJI, TPEXTPaHHBIN YIoJl, CKPEIIMBAIOIIKECS MPsAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIAY MPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTHl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH

pasMepbl OOBEKTOB OKPYXKAIOMIET0 MHpPA; CTPOUThH MaTeMaTHYECKHE
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MOACIN C IIOMOHIBIO TCOMETPUUCCKHX MOHATUH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUAMHU: IUIOMAAbL (QUTYpBl, 00BEM (UTYpHI,
MHOTOTPaHHHK, TPaBHIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapaienenuresn, OpuU3Ma, NHpamMuiaa, (Urypa M IMOBEPXHOCTD
BpallleH!s], UWIMHAP, KOHYC, mmap, cdepa, mmomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO Mapajuleenunea, HTHPaMUAbl, HPU3MBbI, LWIMHAPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYca M LMJIMHIPA,
napajulellbHble OCH WJIM OCHOBAHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomasacs cdepbl, MUINHIPA, KOHYCAa; yMEHHE CTPOUTb CEUCHUE
MHOTOTpaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (DUTYPHl M TOBEPXHOCTU
BPAIICHHS, UX CEUCHHsI, B TOM YHUCIIE C MMOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeACICHUS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiaccHu(UKauoo Quryp 1o
pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajjieNIbHbl TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0A00Us, TNOJOOHBIE (UIYPHI; YMEHHE
pacrio3HaBaTh paBHbIE M IMOJOOHBIE (UIYpBl, B TOM YHCJIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIB30BaTh T€OMETPHUYECKIE OTHOIICHUS TPU
peLIeHUH 3aJay; HaXOJUTh TEeOMETpUYECKHe BEIMYMHBI (JUIMHA, YTrodl,
ionaib, 00bEM) MpU PEeUIeHUH 334a4 U3 JPYTUX y4eOHBIX NMPEAMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUHCIIATH T'€OMETPUYECKUE BEIUYMHBI
(mHa, yrom, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3ydyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
MAPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl, 00béM Kyoa,
NpPSMOYTOJIBHOTO  TMapajlieNenumnesa, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP

YMeHue ONCpUpPOBATh NOHATUAMU: MPAMOYI'OJIbHAA CHUCTCMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,

CKaJIpHOE IPOU3BEJCHHE, BEKTOPHOE IPOMU3BEIEHHUE, YIOJI MEXAy
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BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX Y‘-I€6HBIX nmpeamMCcTOB

YMenue BBI6I/IpaTB HOI[XOI[?IH_[I/II;'I MCTOA AJId pCIICHUA 3aja4r, IOHMMaHHC
3HAYUMOCTH MATEMATHUKH B HU3YYCHHHU IPHUPOJHBIX U O6H.[€CTBCHHBIX
npoueccoB u HBHGHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSBJICHUC 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IIPUBOAUTH IPUMEPLI MATEMATHUYCCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPUIIBI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HadeHMd ¢yHkuumu. Hymun QyHKoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHMIO (GYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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