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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero olmiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHayin3a OoJbIIKMX JaHHBIX. LleHTpanabHyl0 4YacTh Y4eOHOro Kypca 3aHHMAET
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXK1Yy 3HAUYCHUSIMU CIIy4YalHbIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAECPKATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMH W ONHCAaHUE HTOM CBA3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 yaca (1 yac B
Hejeno), B 11 kiacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHSI. DIIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUW 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas ~ BenunuuHa. Pacnpenenenue  BepodtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4ailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBbl  CIIy4ailHbIX BEJIMYMH. MaTemMaTH4ecKOe  OKHJIaHHE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YebOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Merox  uccneaoBaHuid.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnemoBaTenbHOCTE  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phunreHT Koppenauuu. Paznuune Mexay JTUHEMHOW CBSI3bI0O U NMPUUUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeIyp TpakJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccun U peaanu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYECKOT0 BOCITUTAHMS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATUYEeCKUX 3HAHWUN IS pelieHus 3ajad B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH J€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE TelCTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisiaTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

CBOOOJHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miiockuil rpad, cBsA3HBIA rpad,
nyTe B rpade, Lemnb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYy4ailHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTApPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4alHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU;

HAXOJUTh U (POpMYyITHUPOBaATH COOBITHS: TIEPECEUCHHE, OOBETMHEHNE TaHHbBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOIh30BaTh JIUATPAMMBI



DOiinepa, KOOPIAMHATHYIO MPSIMYIO Ui pelIeHUs 3a7ad, MoJb30BaThes (HopMysnoin
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  NOHATUAMM:  YCIIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C MOMOUIbIO IpaBUiIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemieHun 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YCHHblE KOMOMHATOpHBIE (OPMYIBI JJIs IEPEUUCIICHUSA
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4YallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmibITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpPUM HCHBITAHUN J0 NEPBOrO yclexa, B
cepuu UCIbITaHUW BepHyJIN, B OMBITE, CBI3aHHOM CO CIIy4alHBIM BBHIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JAuarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACHPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OXKHMJIAHUS CIydailHON
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHEe OMHOMHUAIBHOTIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHds) MPU PELICHUU 3a/1ay, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSITH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpoasubie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
DnemMeHThl Teopuu rpados 3 0 2
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3 0 5
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5 0 4
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1 3
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5 0 4
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 28




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTshI
pecypchl

3aK0H OOJIBIITNX YUCET 0

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU 0 5

HenpepbiBHBIC CTy4aiiHbIC BETMYHHBI

(pactipeenieHus ), oKa3aTeIbHOE U 4 1 3

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnipenenenue Ilyaccona 2 0 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6 0

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 27




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruyeckue Aara mupponere
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypest
I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE 1
3aJa4u C MOMOIIBIO rpada
Crenenb (BaJIeHTHOCTb) BepuIMHbL. [1yTh 1
B rpade. Llenu u nukiibl
I'padbr Ha mnockoctu. [epeso 1
CIIy4alHOT'O DKCIIEpUMEHTA
CrnyyaiiHble S5KCTIEpUMEHTHI (OTBITHI) U
CIIy4aiiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHSI (MCXObI)
BeposiTHOCTB cily4aifHOTO COOBITHS. 1
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMHU 1
COOBITUSMU
[lepeceuenue, 00beTMHEHNE MHOXKECTB
¥ COOBITHIA, IPOTUBOTIOIOKHEIE 1
coObITust. PopMysia CIOKEHUS
BEPOSATHOCTEM
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
BeposATHOCTE. DopMyria yCIOBHOM 1

BEPOSITHOCTH

Pemenne 3agaq mo reme "YciaoBHaA 1




BEPOATHOCTB"

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coOBITUS

12 KomOunaTopHOE MpaBuiio yMHOKEHUSI.
[lepecTanoBku U paxkTopuan

13 Yucio coueranuid. TpeyroibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTponbnas padorta Nel: "I'padsr,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOMHaTopuka'
bunHapHbIl cCiiy4ailHbIM ONBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JIO0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
IEpBOTO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnymm

19 CrnyuaitHblii BBIOOD U3 KOHEUHOU
COBOKYITHOCTH

20 [IpakTuueckas pabora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL
Cnyuaitnas BennuuHa. Pacripenenenue

21 BeposATHOCTEN. Jlnarpamma

pacrpeaenaeHus




22

Onepauny Haj caydaiHBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapnas ciyyaiinasi BeIuunHa

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomMuanbHOE pacnpeneneHue

MaremaTuyeckoe OKUJIaHUE CITy4yaHOU
BennurHBI. COBMECTHOE pacipeiesieHrue
JIBYX CITy4allHBIX BEJIMYHUH

HeszaBucumele cinydaiiHble BEIMYHUHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHHUS.
MareMaTnueckoe 0’KuaHue OUHAPHOM
CIy4yallHO! BEIUYHHBI

MaremaTnueckoe OXUIAAHUE
reOMEeTPUYECKOro 1 OMHOMUAIBHOTO
pacpeneneHun

27

28

29

Jucnepcus u cTaHAapTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUU
Maremarnueckoe 0XKUIaHUE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYHUH

30

[TpakTrueckas padoTta ¢
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/IH

31

32

Jucnepcust OMHOMHUATBHOTO
pacupenenenus. [Ipaktuueckas padoTa ¢
HCITOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/IH

O0001eHHE U CUCTEMATU3ALNS 3HAHUM

33

Kontponbnast pabora No2: "UcnbiTanus




bepuymu. City4aiiHple BEJIMUHUHBI U
pacnpeneneHus"

34

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OO0JIBIINX YKCeT

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasencrBo YebOniena. Teopema
UYeonimena. Teopema bepnymiu. 3akon
OOJIBIINX YKCeT

Br10opouHbIif METO] MICCIIEIOBAHUIA

HpaKTI/I‘IeCKaﬂ pa60Ta C UCITIOJIb30BAHHNECM
SJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYITHOCTb U CIy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLleHKa CpEHETO U
JUCTIEPCUU T€HEPAIEHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['eHepanbHast COBOKYITHOCTB U CiTy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpeHETO U
JCIIEPCUU TEHEPATIbHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINUX TUIIOTE3 C MOMOILBIO CBOWCTB
M3YYEHHBIX pacIpeiesICHUN

Crartucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOMCTB
W3YYECHHBIX paclpeieICHUI

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

12

[IpuMepsl HENIPEPBIBHBIX CIIyYanHbIX
Besan4YuH. OYHKIUSA IIIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUsIM

OyHKIHS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOTO paclpeaeIeHus
KontponbHas paboTa mo Teme «1eMEHTHI
MaTEeMaTHYECKON CTaTUCTUKU»

16

IlocienoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITHH. [Iprmep 3anaun,
puBOAALIEH K pacnpenenenuto [lyaccona

17

18

[IpakTyeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

KoBapuanus 1Byx ciy4aifHbIX BEJIMUYHH.
Koadduuuent koppensuuu

19

CoBMecTHBIC HAOTIOCHUS IBYX BEIMYNH




20

Bri6opounsiii k03 punuenT koppensumn

Paznuuue Mexy TMHEHHON CBS3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [TpakTudeckasi paboTa ¢ UCIIOJIb30BAHUEM
ANEKTPOHHBIX TAOJIHIIL
[IpencraBieHue qJaHHBIX C TOMOIIBIO

24 TaOJIUI] M TUarpamMM, OIHcaTeIbHAs
CTaTUCTUKA

o5 OnBITHI ¢ pABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
IpUMEHEHHEM (HOpMYIT
Brruncnenmne BeposiTHOCTEH COOBITUI C

97 MPUMEHEHUEM TpaUIECKUX METOJIOB:
KOOpJAMHATHAS TpsiMasi, IepeBo,
nuarpaMma Ditnepa

28 Crny4daiiHble BETUYUHBI U pacipeieNeHus

29 MaremaTH4ecKO€e OKHUIAHUE CITYYANHOMN
BEJIMYUHBI

30 MaremaTuyecKoe OKUIAHUE CIyYalHON
BEJIMYUHBI

31 Konrponsnas pabdora: "BeposTHOCTb 1
CTaTUCTUKA"
Brruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHneM Gopmyi1 U rpaduyecKux
METO/IOB

33 Brruucienue BepoaTHOCTEH COOBITHI C




npuMeHeHHeM (opMyIT U TpapuuecKux
METOJIOB

34

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpegHee  apu(MeTHdeckoe,  MeIHaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIY4YalHBII SKCIIEPUMEHT (OMBIT) U CIlydailHOe
coObITHE, 3JEeMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4allHOTO
6.3 ONbITA; HAXOAUTh BEPOSATHOCTH B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSATHOCTH COOBITHII B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MepeceuyeHUue H OO0beIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE TAaHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
[IpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTb BEPOSTHOCTU C ITOMOLIBIO ITPAaBWJIA YMHOXKEHHUS, C ITOMOLIBIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATUSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 WCIIBITAaHUH, yCIIeX W HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITHUN B CEpUU
' HE3aBHCUMBIX HCIIBITAHUN 1O TEPBOr0 ycrexa, HaXOAUThb BEPOATHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEW, IMarpaMma pactpeacIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTNYMHBITIO
' pacCIpeIETICHUIO WM € IOMOLIBIO AUArpamMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSICTCS MaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTeMaTHYECKOE OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEaACTAaBICHHUE O HOpMaJIbHOM paclpCACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJraHa, HauOoJblllee U HAUMEHbIIEe 3HAaYeHUsI, pa3Max, AUCIIEPCHsI U CTaHIIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. unarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  ciy4ailiHOro
' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u dakropuan. Yucio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna 6bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHbITAaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HWCHOBITaHUM A0 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TEOMETPUIECKOEH OMHOMHUATIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTU4YECKOE OXKHUIaHUE,
JUCIIEPCHUS U CTAaHJIApTHOE OTKJIOHEHHE. [Ipumepsl nmpuMEHEeHHsT MaTeMaTHYECKOTO
51 OXXHMJaHWs, B TOM YHCIE B 3aJa4aX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIyYailHBIX BEJIMYMH. MaTeMaTH4eCKOE OXKUIAHUE U TUCTIEPCUSI TEOMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OONBIIMX YHCENT M €ro poib B HaykKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIiA
' METO/ HCClIeJOBaHU M
5.3 [Ipumepsl  HempepbIBHBIX  Ciy4ailHbIX  BedMYMH. [loHsATHE O  TUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeicIeHuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMyJIUpPOBaTh U ONEPUPOBATh IOHATUAMHU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKILHUU;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIONB30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC HpPOM3BOJBHOIO 4YHCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JenuTenb W HauMeHbllee oOmiee KpaTHoe, anroput™m EBkimpa mnpu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMBICII TPOU3BOAHOM, NEpBOOOpa3zHas, ONpereIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE SJIEMEHTApHBIX (YHKIUI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHATHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIy4IIeTo
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAME: TpaduK QYHKIUN, oOpaTHas QyHKIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
Jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKd HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABJONOJAO0HOCTh pPE3yJbTaTOB, YMEHHE MOJIEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETHPOBATH
uH(pOpMalLMIO, MPEAICTABICHHYIO B Ta0lMIaX, HAa AUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOIICHI/IH C IMIOMOUIBIO JUarpaMm pacCC€uBaHUA U JIMHENHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEIIMYMHA, pPAacCHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Npu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU, YMEHHE BBIUUCIISTH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICNIUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a3ncy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOI[SIIJ_[I/II\/’I METOJ AJId pCHICHUS 3alav4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Panmonanbupie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOU, IPOLEHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmernaeckuit KOpPEHb HaTypaJbHON CTEIICHU. Jencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenbp ¢ nenbiM mokazateneM. CTelneHb € PALMOHAIBHBIM IOKa3aTENIEM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI

JeiicTBuTenpHble uucia. ApupMeTHyecKHe olepaluud C JeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkE€HHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, TPUKUAKA H
OLICHKA PE3yJIbTaTa BIUUCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOHO-palIMOHaNIbHBIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPAaBHEHHMI M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTens MaTpUILbl
3 OyHKIUY 1 TpadUKU




Oyukuus, cnocodsl 3aganus Gynkuun. ['paduk Gyakmnumn. Bzanmuo oOpaTHbie

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢(ynkuun. Hymun ¢yHkmmu.
3.9 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIHMs ¢ HAaTypaJdbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
36 Touku paspeiBa. AcuMmnTorel TpadukoB (ynknuid. CoiicTBa (YHKIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
38 Apudmerndeckass © TreoMeTpudeckas mporpeccun. DopMylia  CIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC A€eMEHTAPHBIX (YHKIIUN
[IpumeHeHre MPOU3BOMHON K HCCIENOBAaHUIO (DYHKIMNA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkeHrne HauOOJIBIIEro W HAaMMEHBIIEro 3HAYCHUS (DYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTAaTHCTUKA
6.2 BepositHoCcTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BPALICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. BepositHocTh 1 craTrctrka: 10 kinacc: 6a30Bbii 1 yriy0néHubli yposau / E.
A. bynumosuy, B. A. bynbrues. — M.: IIpocsemienue, 2023.
Marematrka. BepositHOCTh ¥ cTatrcTHKa: 11 Kimacc: 6a30Bblit v yriry0aéHubIi ypoBaH / E.

A. byaumosuu, B. A. bynbiueB. — M.: [Ipocsenienue, 2024.
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