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INOACHUTEJIBHASA 3AIIMCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YrIyOJEHHOTO YpPOBHSA
SBIISICTCS TMPOJOJDKEHHEM M  PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Ui (GOpMUPOBAHUS Y 00YHArOIIMXCSl CTATUCTUYECKON KYJIBTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBICHUS OOydyalolUXCcs O METOoJaX HCCIEIOBaHHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYMMOCTH U  OOILIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTI'O 001ero oOpa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MAaTEMaTHYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUIS ~ ONUCAHUS  aHTPONOMETPUYECKUX M JIeMOrpaduMuecKMX  BEJIUYMH,
HOTPEIIHOCTE B pa3jIMyHbIE poOAa H3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTcsS 0a30il i1 OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIIELUAIBHOCTEM, HO TaKXE COLMAIbHBIX M IICUXOJIOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe MCHOJb3YIOT anmnapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOAMMBIE JJisi TMOJHOLEHHOTO OCBOCHHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Copepxxanne nuHuM «CrydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPENICTABICHUNA O paCHpeleNICHUU BEPOSTHOCTEH
MEKly 3HAYCHHUAMH CIIy4aMHBIX BEIUYMH. BaKHYIO 4acTh B TOM CONEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneaeHu u
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3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMaJbHBIM
pacrnpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacnpeneNeHUus MU, AaKIEHTUPYIOT BHUMaHUE OOYYaIOIMUXCS Ha OMHCAaHUU U
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKA3aTeJIbHOMY U HOPMAJIbHOMY PacIpeAeIeHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTCsl 03HAKOMHTEIIbHOE HM3yY€HHE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMHA W OINHUCAHHE H3TOW CBSI3M C TOMOIIbBIO
kod(dummeHTa KOppensaMu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsl, © BO MHOTOM OIHMPAIOTCS HAa CBEACHUS W3
KypCOB aJIreOpbl U T€OMETPHH.

Emé omamH s2meMeHT  coaep:KaHusd, KOTOpPBIM  Npe/araercsa  Ha
O3HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4alHBIX HE3aBUCUMBIX
COOBITH, HACTYNAIOUIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C pacIlpeieiCHuEeM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUM HOCUT DPa3BUBAIOIIUN XapakTep U
SBJIIETCS] aKTYaJIbHBIM JUIsl OyIyIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HA Yy4eOHbBIC
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIPABJICHUEM.

Ha wusydenue yueOHOrO Kypca «BeposATHOCT, W CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBoautTcs 68 yacoB: B 10 kiacce — 34 uvaca (1 ydac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepmnHbL ['padsr Ha TUTOCKOCTH. JlepeBbs.

CayyaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BeposiTHOCTH ~ coObiTuil.  CilydailHple  ONBITBI € PaBHOBO3MO>KHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcriepumenTa. Gopmyia nosHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BesiMuuHa. lIpumepsl pacrpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX Beau4yuH. He3aBucnumble
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXHUJIAHUE CIy4YalHOW  BEJIUYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBanmue, JjoTepes). MaTemaTHUecKoe OXHIaHWE OWHAPHOW CIIy4daiHOM
BEJIMYMHBI. MareMaTu4eckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIUYMH.
MaremaTtnueckoe OKUJaHUE rEOMETPUYECKOTO 151 OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMYMHBL. MaTeMaTruieckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pacnpenenenusa. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOIO

pacipcaciaCHusd.
11 KIIACC
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HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepuymmm. 3akoH
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOGopouHbie
XxapakTepucTUKH. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajaun, IPUBOASIINE K ITOKA3aTEIbBHOMY PACIPEACICHUIO. 3a1a4l, IPUBOISAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 30.08.2025. UcnonHutens: Nanuvos ©.B. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 37. CtpaHnua cosgana: 30.08.2025 09:45 =¥ TATAPCTAH



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJIbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IOCTYNKOB U OILICHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKdh Kak c]epbl 4YeloBEUECKOW IesATeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICICHNS TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(DHUKAINH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3AKIIFOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I nu
CJIsIMHAU O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh IIOACHCHHA IIO0 XOAYy PCHICHHA 3aJdaydH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I }lpyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:
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COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSM, OOBIACHITH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHHI,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCs:

CBOOOJIHO OIEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBSI3HBIA Trpad,
nyTh B Tpade, 1emnb, UK, IEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4alflHOTO  OTbBITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY, HCIIONb30BaTh JAMATPAMMBI
Diiniepa, KOOPAMHATHYIO MPSIMYIO JJI PEIIeHUs 3a/1ad, MOJb30BaThCcs (POpMyIIon
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIydailHbIX COOBITHH;
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OllEpUPOBAaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, [JEPEBO CIyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
10 OPTaHMU3ALMH CIIy4YalHOTO KCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl [Js1 NEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmipITaHME), yCHexX W HeyJada, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs HCIBITaHUH,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOrO ycrexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OINEPUPOBATh MOHATHUAMU: CIydyaliHas BEJIMYMHA, pacIpeleieHUe
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKoe, OMHOMUAIIBHOE paclpeiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOIO PACIPEEICHUS IBYX CIy4alHBIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAs KaKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OKHMIAHUSA IIpU PEIIEHWH 3a1a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieieH;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeiesieHust) NpU PELIEHUU 3a/lad, BBIUKCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeIeIeHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, OJIb3YSACh H3YYEHHBIMU PACIPEACICHUSIMY;

OPUBOANUTH  NpPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [OKa3aTEJIbHOMY
paclpeneneHuro, 3a1ay, NOPUBOAALIIMX K HOPMAaJbHOMY  PacIpeieICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PpacCHpeAesIeHUs ;0NPEesTh
KO3 GUIIUEHT TUHEHHON KOPPEISILIMU, BEIOOPOUHBIN KOAPDUITUEHT KOPPEISALUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchbl

1 DOnemMeHThl Teopuu rpados

CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSTHOCTH COOBITUI

Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS

4 OneMeHTbl KOMOMHATOPUKH
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.

5 Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp
13 KOHEYHON COBOKYITHOCTH

6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14 1
34 2
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

3aK0H OONBIINX YHCET

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposBbie)

oOpa3oBaTe/ibHbIE

pecypchl

2 DeMEHTBl MaTEMATHYECKOH CTaTUCTUKHU

HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pacnpenenenus), MOKa3aTeabHOE U
HOpPMAaJIbHOE pacipeaeTICHHs

4 Pacnpenenenue Ilyaccona

CBs13b MCXKOY CHy‘IB.fIHI:IMPI BEInM4YnHaMun

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

11 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34 1
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka KonTposabHbie
Bceero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
4 CIIly4aiiHble COOBITUS. DeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU
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VYcnoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYciioBHas BEpOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DopMysia yCIIOBHOM
BEPOSATHOCTH

10

11

dopmyiia MOJHON BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

12

13

14

KomOunaTopHOE MPaBMiI0O YMHOKEHUSI.
[lepecTanoBku U paxkTopuan

Yucino coueranuid. TpeyrojibHUK
ITackaisa

®opmyna Ounoma HeroToHa

15

16

17

18

KonTponasnas padora Nel: "I'padsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ncnsitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH JI0 TIEPBOTO
ycrexa

Cepus HE3aBUCUMBIX UCTIBITAHUH 110
IIEPBOTO ycIiexa

Cepust HE3aBUCHMBIX MCTIBITAHUN
bepnymm

19

CrnyuaiiHblii BBIOOD U3 KOHEYHOU
COBOKYITHOCTH
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20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU City4aiiHON
BeNMYMHBL. CBOMCTBA AUCTIIEPCHH

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢
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MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE
31 FE€OMETPUUECKOT0 PaclpeieIeHHUS. 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY
32 0O000111eHrEe U cUCTEMATU3aLMs 3HAHUI 1
KonTponpHas padora Ne2: "Ucnbiranus
33 bepnysum. CiryyaiiHple BETUYHUHBI U 1
pacrnpeneneHus"
34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 14
[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
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OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBK CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEpBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.
Koadduument koppensuuu

19

CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMYUH

[okymeHT co3gaH B anekTpoHHon copme. Ne 19 ot 30.08.2025. VicnonHutens: Manuvos ®.B.

Crtpanuua 20 u3 37. Ctpanuua cosgara: 30.08.2025 09:45

Il INIEKTPOHHBIN
=¥ TATAPCTAH



20

Bri6opounsiii k03 puimeHT Koppensum

21

22

Paznuuue Mexy TMHEHHOM CBSA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

Jluneitnas perpeccus

23

24

25

[IpakTudeckas paboTa C HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIHUI

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX C IOMOIIIBIO
Ta6J'II/II_[ " JuarpamMm, onrucaTrcjibHasa
CTaTUCTHKA

OMBITEI C PaBHOBO3MOKXHBIMU
QJICMCHTAPHBIMHA COOBITUSIMU

26

27

28

Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT

Brraucnenue BeposTHOCTEH COOBITHI C
PUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

Crnyyvaiinble BeIMYMHBI U PACIpeieCHHs

29

Marematnueckoe 0)KMIaHUE CIIy4alHON
BEJINYUHBI

30

31

MaremaTruecKoe OKHIaHUE CIYyYaHON
BEJIUYHHBI

KonTtponbHas pabora: "BeposTHocTh U
CTaTHCTHUKA"

32

Boruncnenue BeposiTHOCTEN COOBITUH C
npuMeHeHueM (GopMyil U rpadpudecKux
METO/0B

33

Brruncienne BeposTHOCTEH COOBITHH C
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npuMeHeHueM (GopMyIl U rpapuyecKux
METOJIOB

34

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

Marematnueckoe 0KMIaHUE CIIy4alHOU
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6 OnepupoBaTh  TOHITHAMH:  CpeqHee  apudMeThyeckoe, MeIuaHa,
’ HanOoJiblllee, HAMMEHbIIIEE 3HaUYEHHE, Pa3Max MAaCCHUBA YUCIIOBBIX JTAHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, >IeMEHTapHOe COObITHE (PIEMEHTAPHBI HCXO0[) CIy4alHOTrO
6.3 OMBITa; HAXOJIUTh BEPOSITHOCTU B OMNBITaX C PaBHOBO3MOXKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh H CPAaBHUBATh BEPOSATHOCTH COOBITHI B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOXKHOE TAHHOMY COOBITHIO;

MOJIb30BATHCS AMAarpaMMaMHu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH

IIPU PELICHNH 3a/1a4

OnepupoBaTh NOHATHAMMU: YCIOBHAsl BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxOJIUThb BEPOATHOCTU C IMOMOUIBIO INPAaBWJIA YMHOXCHHSA, C IIOMOIIBIO

JlepeBa CIIy4allHOTO OIbITa

6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4

OHepI/IpOBaTL MOHATUAMU: HUCIBITAHHUEC, HC3aBUCUMBIC HCIBITAHUSA, CCPHUIL
I/ICHI)ITaHPIfI, YCIexX W HEyJdada, HaXOAWUTHb BEPOATHOCTHU COOBITUH B cepuun

6.7
HE3aBHCUMBIX HCIBITAHUN 1O TEPBOr0 YyCIEXa, HAXOAUTh BEPOSITHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaThb  MOHATUSIMU:  CiIydailHass  BEJIMYMHA, paclpeesieHue
’ BEPOSITHOCTEM, TarpaMma pacrpeaeeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYMHBITIO
’ pacIpeeICHUIO UK € IOMOLIBIO AUArpamMMm
5.2 OnepupoBaTh TMOHATHEM  MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJHUTH
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IIPUMEPBI TOT0, KaK MPUMEHSICTCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEIMYUHBI, HAXOAWTb MATEMAaTUYECKOE  OXKHMIAHME 10  JAHHOMY

pacipeiesieHuIo
53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIIUX YHCE
5.4 NmeTs nipeacTaBiieHre 0 HOPMAJIBHOM pacpeieICHUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

6 Teopust BEpOATHOCTEHN U CTATUCTHKA

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudmMeTuIeckoe,
6.1 MeauaHa, HanOoJIbIllee U HauMEHbIIee 3HAYCHHS, pa3Max, JUCTIEPCUS U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH

62 coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

63 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE

' coObITus. [Inarpammel Ditnepa. Popmyiia ClI0KEHUS BEPOSITHOCTEN

6.4 VcenoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOsATHOCTEH.  JlepeBo  Cily4allHOroO

' skcriepuMenTa. @opmysia nojHoi BepoaTHOCTU. HezaBucumeblie coObITHS

6.5 KomOunaropaoe mpaBuno ymHoxxeHus. [lepectanoBku u dakrtopuan. Ywucio

coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa

bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclex U Heygada. HesaBucumble
6.6 = ucneltanusa. Cepus HE3aBUCHMBIX HCHBITaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyun

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.

67 [Ipumeps! pactipenenennii, B TOM 4KCie TEOMETPUUIECKOEH OMHOMUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWMYMH: MAaTEMaTHYECKOE OXHUIAAHUE,
JUCIIEPCHS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEHHsT MaTeMaTHYECKOTO
51 OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
) OXKMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTn4ecKoe OKHJIaHNE U TUCIEPCHSI TEOMETPUUIECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIi
) METO/T UCCIIETOBAHUIN
53 IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BeduuuH. lloHsatne o0  IUIOTHOCTH
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pacmpeneneHus. 3a1auu, NPUBOJAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pacIpeleIeHUN
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, OMNEpaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHATHUAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAIbHOW CTETICHH, CTCTICHD C
paloHaIbHBIM TTOKAa3aTeNieM, CTENEHb C JCWCTBUTEIbHBIM MOKAa3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MMPU3HAKHU JIETUMOCTH, HAMMEHBIITUN OOIIIHIA
JIeNUTeNh W HauMEHbllee oO0lnee KpaTHOe, anroputMm EBkmnaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDOKEHHUN CO CTENEHSMU M Jiorapudmamu, npeoOpazoBaHus IpOOHO-
palioOHaTIbHBIX  BBIPAKEHUH; yMEHHWE  ONEpHpPOBaTh  MOHSATHUSAMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast
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nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOIUTH apU(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTell HayKU U peaIbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (PYHKIHs, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMHM, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allllapata MaTeMaTH4YeCKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro
pelIeHUss B IPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO
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HHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOrO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWU, MOKa3aTelbHas |
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHON
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHuuecKoe, MeauaHa,
HauOoJblllee U HAaUMEHbBIIIee 3HAUCHUS, pa3Max, JUCTEepPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHCJIOBOTrO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MPEACTaBICHHYI0 B TaOMUIaX, HAa qUarpammax, rpadukax,
7 OTpaXarolllyl0 CBOMCTBA PEalbHBIX MPOLECCOB U SBICHUMN; MPEIACTABIAThH
uH(pOpMAILIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEeNOBaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM Fpa(bI/I‘—IeCKI/IX
METOJIOB U AJIEKTPOHHBIX CPENICTB; Tpa)UueCcKu MCCIEA0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH
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BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIlydaiiHas BEJIMYMHA, pPACHpElesieHHEe BEpPOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEACICHHUN I PElICHUs 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCJIIO  TNEPeCcCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh  MOHATHUSAMHU: TOYKA, IMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM M TUIOCKOCTBIO, Yroid MEXIYy IUJIOCKOCTSIMHU,
9 pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajienenumnesa, Mpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh

BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib

10
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IIpAMOYT'OJIBHOI'O IapaJuICICIuIeaa, IMMUpaMuJibl, IMIPU3MBI, ITUJIXHAPA,
KOHYCa, Imapa, paSBépTKa IMOBEPXHOCTH, CCUCHHUA KOHYCa W IHUIWHIpPA,
nmapajji€iibHbIC OCH WM OCHOBaHHIO, CCYCHHUEC IMIapa, IIJIOCKOCTb,
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Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHS], B TOM YHUCIIC C MTOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpeACIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HWX; YyMEHUE MPOBOAUTH Kiaccuukanmuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPHsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00Ms, TOMO00HBIE (GUTYPHI; yMEHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCII0Ib30BaTh FEOMETPUYECKNE OTHOLIEHUS MIPH
pelIeHUH 3a]la4; HAaXOJUTh T'€OMETPUYECKHE BEIMYMHBI ([JIMHA, YOI,
11 Iomaab, 00bEM) IpU PEHICHUH 33134 U3 IPYTUX YYEOHBIX MMPEIMETOB U
U3 pealbHOW >KU3HU; YMEHHE BBIUUCISATH T'€OMETPUYECKUE BEITUYUHBI
(1nuHA, yroi, IUIOMIA[b, OOBEM, IUIOIIAAb MOBEPXHOCTH), HUCHOJIb3Ys
u3ydyeHHblE (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
IPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CYMMa BEKTOPOB,
- IIPOM3BE/ICHNE BEKTOpA Ha YHUCIO, pa3JIOKEHHWE BEKTOpa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOl MEXIY
BEKTOpaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]T

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHnue BbIOMpATh MOAXOIALINI METOJT ISl PeLeHHUs 3a/1a4k; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YUYEHHHM MPUPOJHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBICHUE 3aKOHOB

MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMATHYECKOW HAYKH
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
1.4 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTENEeHU
15 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenbie n 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeenuTesib MaTPHUITbI
3 DyHKINUK U TpaPUKH
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31 Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE
' dbyuknun. YétHeie u HeuéTHbIe QpyHkumu. [lepuoanaeckue GyHKIINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
13 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [TponsBoaHbIe 31eMEHTAPHBIX GYHKLINH
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoblIero 1 HauMEHbIIEro 3HaueHus (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooGpaznas. Muterpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BPALICHUS
7.5 Koopaunatsl u BEKTOPBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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