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MNOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «BepoATHOCT W CTAaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBISETCS
IPOJOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca yriayOJI€HHOro YpoBHS Ha
YpOBHE CpeAHero oouiero oopa3oBaHus. Y4eOHBIM Kypc MpenHa3sHaueH s GOpMHUpPOBAHUS
y 00yYaromuxcsl CTATUCTUYECKONW KyJIbTYphl M TIOHUMAHHS POJIM TEOPHUH BEPOSITHOCTEH Kak
MaTEMaTHYECKOI0 MHCTPYMEHTA JUIsl U3yUEHUs CIIy4alHbIX COOBITHI, BEIMYMH U MPOLIECCOB.
[Ipu wu3yyeHun Kypca oOoramjaroTcsi MHPEJICTaBICHUS OOyYarolmMXcsi O METOAAx
UCCJIEIOBAHUSI MU3MEHUYMBOIO MHpA, PA3BUBAECTCS NOHUMAHUE 3HAYMMOCTH U OOILIHOCTH
MaTE€MaTUYECKUX METO/I0B IMO3HAHMS KaK HEOTHEMJIEMOI YaCTH COBPEMEHHOTO €CTECTBEHHO-
HayYHOTO MUPOBO33PEHHUS.

ConepxaHue yuyeOHOIro Kypca HalpaBleHO Ha 3aKpeIUIEHUE 3HAHUM, NOJyYEeHHBIX MPU
U3y4YEHHH Kypca Ha YpPOBHE OCHOBHOrO 0Omero oOpa3oBaHMs, W Ha pPa3BUTHE
NPEICTaBICHUNA O CIyYaWHBIX BEIMYMHAX W B3aWMOCBS3IX MEXKIY HHMH Ha Ba)KHBIX
IpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHI M3 OKpY)KAIOIMIEro mupa. B pesynbrate y
oOyyaromuxcs J0KHO COPMUPOBATHCS MPEACTaBIEHUE 0 Hanlosiee yHOTPEeOUTEIbHBIX U
o0LIMX MaTEeMaTUYECKUX MOJEISAX, MCHOJb3YEMBIX JJIsi ONMUCAHUS aHTPOIIOMETPUUYECKUX U
neMorpa(uyecKnx BEIMYUH, MOTPEIIHOCTEN B pa3IMYHbIE POJIa U3MEPEHUSX, JIIUTENbHOCTH
0€30TKa3HOM padOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUH U
MPOIIECCOB B 0OIIeCTBE. YUEOHBI Kypc sBIsieTCS 0a30i i OCBOCHHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOAMMBIX CHELHMATUCTaM HE TOJbKO HHKEHEPHBIX
CHEIHAIbHOCTEH, HO TaKXe€ COLUMAIbHBIX U TICHUXOJIOTMYECKUX, MOCKOJbKY COBPEMEHHbBIE
OOILECTBEHHbIE HAyKW B 3HAYUTENBHOW MEpE HCIOJB3YIOT ammapaT aHaiau3a OOJbLINX
JNaHHBIX. L{eHTpalibHyl0 4YacTh y4yeOHOro Kypca 3aHMMAaeT OOCYKJEHHE 3aKOHa OOJBIINX
yucenl —  (YHOAMEHTAJIBHOTO  3aKOHAa  MPUPOJBI, HMEIOLIEro  MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBHU € yKa3aHHBIMU LIETSIMU B CTPYKTYpe ydeOHOro Kypca «BeposTHOCT u
CTaTUCTUKA» Ha YIIIYOJIEHHOM YpPOBHE BBIJEICHbI OCHOBHBIE COAEpKATEIbHBIC JIMHHM:
«CnyyaiiHple COOBITHSI M BepOSITHOCTH» U «CiyyaliHble BEIMYMHBI W 3aKOH OOJBIIMX
qHCe.

[ToMrMMO OCHOBHBIX JMHHMHA B y4e€OHBIM KypC BKJIIOYEHBI 3JIEMEHTHl T€OpUU rpadoB U
TEOPUH MHOXKECTB, HEOOXOJMMBbIE JUIsl TOJIHOLUEHHOTO OCBOEHHUS Marepuaia JaHHOTrO
y4e0HOr0 Kypca U CMEKHbIX MAaTEMaTHYECKUX YUEOHBIX KYpCOB.

Copnepxxanne nuHuu «Ciy4yailHble COOBITUSI M BEPOSTHOCTH» CIY>KUT OCHOBOHM s
GopMUpOBaHUS TPEACTABICHUN O paclpeAesieHUH BEpPOSITHOCTEH MEXIy 3HAYCHHUSIMU
CIIy4YalHBIX BEIWYMH. BaXKHyI0 4acTh B 3TOM COJAEPKATEIBHOM JIMHUM 3aHUMAET U3YUYCHHUE
reOMETPUYECKOT0 U OMHOMMAJILHOTO PacCHpeesIeHuil U 3HAKOMCTBO C MX HENPEPbIBHBIMU
aHaJIOraMu — I10Ka3aTeJIbHbIM U HOPMAJIbHBIM PacHpeeICHUSIMU.

Tewmbl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIy4alHBIMHU BEJIMUYMHAMU U PACHPEICICHUSIMU,
aKIEHTUPYIOT BHUMaHHE OOy4YaloIIMXCsl HA OMUCAHUM U M3YUYEHUHU CIyYalHBIX SIBICHUU C



MOMOIIbI0 HeTpephIBHBIX (yHKIH. OCHOBHOE BHHMAHHE YICISIETCS TOKA3aTEIbHOMY M
HOPMAJILHOMY PaCIIPEICIICHUSIM.

B ydeOHOM Kypce MNpeaycMaTpuBaeTCs O3HAKOMHUTCIIBHOC H3YYCHHE CBSI3H MEXKIY
CITyJailHBIMHM BEJTUYMHAMH U OITUCAHUE STOM CBS3H C IMTOMOIIBIO KO PHUITMECHTA KOPPEIIAIIUN
M ero BBIOOPOYHOI'O aHajiora. DTH AJIEMEHTHI COJIEpKaHUs pa3BUBAIOT TeMy «Jluarpammbl
paccemBaHUs», W3YYEHHYIO HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS, U BO MHOTOM
OTIMPAIOTCS Ha CBEJCHUS U3 KYPCOB aJIreOphl M TEOMETPHH.

Emé oaun 351eMeHT coeprKaHus, KOTOPBIN IpeIiaracTcsl Ha 03HAKOMHUTEIBHOM YPOBHE
— TIOCJICJIOBATEIBHOCTh CIyYalHBIX HE3aBHCHUMBIX COOBITHIH, HACTYMAIOIIMX B CIUHHILY
BpeMeHr. O3HAKOMJICHHE C paclpelelieHHEM BEpPOSTHOCTECH KOJWYECTBA TaKUX COOBITHIMA
HOCHUT Pa3BUBAIOIINNA XapaKTep W SIBISCTCS aKTyaJIbHBIM I OyIymuxX aOWTYpUEHTOB,
MOCTYIAOIMMX Ha Y4eOHBIC CHEIUATBHOCTH, CBS3aHHBIC C OOIICCTBEHHBIMH HAayKaMH,
TICUXOJIOTUEH U YIIPaBJICHUEM.

Ha u3yuenne yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIyOJEHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hexento), B 11 kmacce — 34 gaca (1 gac
B HEJICIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

['pad, cBs3ubI Tpad, myTr B rpade: nukiibl U renu. CteneHb (BaJ€HTHOCTH) BEPITUHBI.
['padwt Ha TOCcKOCTH. JlepeBbsi.

CrnyualiHble SKCIIEPUMEHTHI (OIBIThI) U CITydyalHbIE COOBITUS. DJIEMEHTApHBIE COOBITHUS
(ucxomampt). BeposTHOCTE ciydyaliHOTO COOBITHSI. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHIA.
Cry4daifHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Omnepatu HaJ COOBITHSIMU: TIEpECEUCHHE, 00bEAMHEHHE, TPOTUBOMOIOKHBIE COOBITHS.
Juarpammel Diiniepa. Popmyia CI0KEHUS BEPOATHOCTEMN.

VYcioBHasg ~ BEPOATHOCTb.  YMHOXKEHHE  BeposTHOCTEW. JlepeBo  ciiydyallHOro
skcrepumenTa. @opmyia noaHoi BepositHoctu. Popmyna baiteca. HezaBucumebie coObITHS.

bunapHbIil ciayyaliHblil oONBIT (MCIBITAaHWE), YCIeX W Heyaada. He3aBucumble
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHWI 10 TepBOro ycmexa. llepectaHoBku u
dakropuan. Yucno coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HeroToHa.

Cepusi He3aBuUCHMMBIX HcnblTaHuld bepHymmn. CiydailHblid BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposTHOCTeW. J(marpamma pacnpenencHus.
Onepauun HajJ CIydYaHbIMU BelIWYMHAmMu. buHapHas ciydyailiHas BenuuuHa. lIpumepsl
pacrnpeiesieHuid, B TOM YHCIie TEOMETPUIECKOEe U OMHOMHUATBHOE.

CoBMeCTHOE pacnpeAesieHue ABYX CIy4alHbIX BelW4YMH. He3aBucumble cllydalHbIC
BEeMYMHBbL. MaTeMaTuyeckoe 0KUJAaHUE CIy4allHOW BeNWuuHBI (pacnpenenenus). [lpumepsr
NPUMEHEHUSI MaTeMaTUYECKOro OXUAaHus (CTpaxoBaHHe, JioTepes). Maremarnueckoe
OXHJlaHWe OWHApHOM CciaydyalHOW BeJWYWMHBIL. MaTeMaTH4ecKoe OXHIAHUE CyMMBbI
CIIy4allHBIX BEJIMYMH. MaTeMaTH4YeCKOe OXHIAHUE TE€OMETPUYECKOTO M OMHOMHAIBHOTO
pacupeaeacHuil.

Jucnepcusi M CTaHAAPTHOE OTKJIOHEHUE CIy4YalHOM BEIMYMHBI (pacrpeiesieHus).
Jucniepcusi OMHApHOW CIy4yaliHON BeNMYMHBI. MaTeMaTH4ecKoe OXKUaHue MPOU3BEICHUS U
JUACTIEPCUS CYMMBbl HE3aBHUCUMBIX CIIyYallHbIX BeIWYMH. Jlucnepcuss u CTaHAApPTHOE
OTKJIOHEHHE OWHOMHANBHOrO pacrpeaeneHud. Jlucnepcuss U CTaHJAPTHOE OTKJIOHEHHE
r€OMETPUYECKOTO PACIIPEIETICHNUS.

11 KUIACC

HepaBenctBo YebOniméra. Teopema UeObiméBa. Teopema bepHyinu. 3akoH OOJIBIINX
yucen. Beibopounblii Metos uccienoBanuii. Beidopounbie xapakTtepucTHku. OlieHHMBaHUE
BEPOATHOCTH COOBITHSI 1O BBIOOPOUHBIM JaHHBIM. [IpoBepka MPOCTEUIINX THIIOTE3 C
IIOMOIIBIO U3YYEHHBIX PACIIPEACTICHUN.

HenpepsiBHble ciydaiinble Beau4uHbl. [Ipumepsl. OyHKIMA IIIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMEpHOE pacnpeneneHue M €ro CBOMCTBA. 3aJadd, IMPUBOMSIIHAE K
IIOKA3aTeJIbHOMY PacIpeleeHUI0. 3a1aul, IPUBOIAIINE K HOPMAIBHOMY PaCIPENCICHHUIO.
OyHKIMA TIIOTHOCTH BEPOSITHOCTH MOKA3aTENIbHOTO pacmpeaeneHus, GyHKIUS TIOTHOCTH



BEPOSATHOCTH HOPMAJIBHOTO pacrpeneneHns. OyHKIHs MIIOTHOCTH U CBOMCTBA HOPMAJIBLHOIO
pacmpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITMM. 3adaud, MPHUBOIAIIME K
pacupenenenuto [lyaccona.

KoBapuanus aByx ciayyailHeIX BeludMH. Kod3QQUIMEHT JHMHENHHOW KOpPPENSLUH.
CoBMmecTHbIe HAOMIOACHHUS JBYX BEIMYMH. BBIOOpOUYHBIN KOA(D(UIHMEHT KOppesluu.
Paznuune Mexay JHMHEMHOM CBS3bI0 M IPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHeWHas
perpeccusi, METO, HAMMEHBIINX KBAJAPATOB.



IIVIAHUPYEMBIE  PE3YJIbTATBI OCBOEHUSA  YYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATHUCTUKA» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOro BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TMO3ULIUK OOYy4AIOUIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOI0 00ILECTBA, MPEACTABICHUE O MATEMATHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYp, SIBICHUH, MPOLELYp TPpakIaHCKOro oOIiecTBa
(BBIOOpBI, ONPOCHI U IPYroe), yMEHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMA MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUMCKON IPakTaHCKOW UIEHTUYHOCTH, YBaKEHHUS K MPOLIOMY
U HACTOSALIEMY POCCHUHCKOW MaTEeMaTHUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKECHHUSIM
POCCUICKAX MAaT€MAaTHKOB W POCCUMCKONM MaTeMaTHYECKOW IIKOJIBI, MCIIOJIB30BAHUE 3THUX
JOCTHKEHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCHUWCKOro Hapoja, CcGHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, J3TUYECKOIO TIOBEACHMS, CBSI3aHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JOCTHKEHU HAYKH U JIEATEIbHOCTBHIO YUEHOIO, OCO3HAHUE JIMYHOIO BKJIA/1A B
NOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOIIEHHME K MHUpPY, BKIIOYas 3CTETUKY  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHWH, pacCyXICHU, BOCIPUUMYUBOCTDh K
MaTEMaTUYECKUM ACIIEKTaM Pa3INYHbIX BUJOB HCKYCCTBA,;

5) pu3u4ecKOro BOCHUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS MPUMEHATH MaTEMaTUYECKHWE 3HAaHUA B HHTEpecax
3I0pOBOT0 U 0€30MacHOro o0pa3a *KH3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37]0POBBIO
(3mopoBoe mHTaHHE, COaJaHCHUPOBAHHBIA PEXKUM 3aHATUH M OTAbIXA, pETyJspHas
dbu3nueckass aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHME NPHU 3aHATHUSX CIIOPTHUBHO-
03JI0POBUTENBHOMN JAEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyAy, OCO3HAaHHWE LEHHOCTU TPYIOJIOOUS, MHTEpEC K PpazIu4HbIM
chepam TpodecCHOHATBHONW  NIeATENbHOCTH, CBS3aHHBIM C MareMaTUKoOM u  eé
NPWIOKEHUSIMYA, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyayuied mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOPA30BAaHMIO HA MPOTSHKEHUU BCEU JKU3HH,
FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHHM MPAKTHYECKUX 3a/1ad MaTeMaTUYeCKON
HaIlPaBJIEHHOCTH;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMSA



c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbhl, MOHUMAHWUE BIMUSHHUS COIUATHHO-
HPKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW Cpebl, OCO3HAHHE
IJI00aJbHOTO  XapakTepa HSKOJOTHYECKMX MpoOJeM, OpHUEHTAIlMs Ha MPUMEHEHHE
MaTeMaTHYECKMX 3HAHMM JUIs  pelieHUus 3aJad B o0JlacTU  OKpY’KaloIeH cpefsl,
TJIAHUPOBAHUE MMOCTYIIKOB M OIIEHKH MX BO3MOXHBIX MOCIEICTBHI IS OKPYKAIOIICH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKW W OOIIECTBEHHOW IPAKTUKH, IMOHMMAaHHWE MaTeMaTHYECKOM HayKH Kak
chepbl YeTOBEYECKOW NESITEIBHOCTH, ATANoOB €€ pPa3BUTHS W 3HAYUMOCTH JIJII Pa3BUTHUS
IMBWIN3ALNK, OBJIAQJICHUE SI3BIKOM MaTEMaTUKM M MaTEeMaTUYECKOM KyJIbTypoll Kak
CpPEACTBOM MO3HAHMSI MHPA, TOTOBHOCTh OCYILECTBIISITh MPOCKTHYIO M HCCIIEIOBATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jiornyeckue eiicTBUA:

BBISIBJIAITh M XapaKTE€PU30BATh CYUIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWIEHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH ONPEACIICHUS TOHSITHM,
yCTaHaBIMBATh CYUIECTBEHHBIM NpHU3HAK KiIacCU(PHUKAIMU, OCHOBAHUA UIs 0000IEHUs U
CpaBHEHUS, KpUTEPUU MPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYJIUPOBaTh UM MPeoOpa3OBbIBATH CYXKACHUS: YTBEPAUTENbHbIE U
OTpULIATENbHbIEC, €AUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpPEUHS B (PaKTax,
JaHHBIX, HAOJIONEHUSAX M YTBEPXKICHUSX, NpepIaraTb KPUTEPUU Il BBISABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JienaTh BBIBOJIbI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WMHIYKTHUBHBIX
YMO3aKJIIOUE€HHI, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHHUM (ITpsIMbIE
¥ OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALMI0, IPUBOJUTH IPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpATh CHoOcO0 pemieHus yd4eOHOM 3amauu (CpaBHUBATh HECKOJbKO BapHUAHTOB
peuieHusi, BbIOMpaTh HauOosee MNOAXOAAMMN € y4E€TOM CaMOCTOSTENbHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh  BOMPOCHI ~ KaK  HCCIEAOBATENIbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynapoBaTh BONPOCH], (UKCUPYIOIIUE NPOTUBOpEUHe, MNpodiieMy, yCTaHAaBIUBAThH
HCKOMOE€ U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUECKOro OOBEKTa, SIBICHHUSA, IIPOLECCA, BBISBICHUIO
3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMU, POLECCAMU;



CaMOCTOATENFHO  (hopMynupoBaTh 00OOIIEHUS ¥  BHIBOABI 1O  pe3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, HCCIEIOBAHMS, OLIEHWBATh JOCTOBEPHOCTb TMOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIIEHHU;

MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, & TAKKE BBIABUTATh MPEINOI0KEHUS
0 €r0 pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH ACPUIMUTH WH(GOPMALIMHU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUTSL pelIeHUs 3a/1auu;

BBIOMpaTh MHGOPMALIMI0 M3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, AaHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh M HMHTEPHPETUPOBATh HWH(OOPMALIMIO PA3IUYHBIX BHIOB H (QOpM
NPECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(OpPMAINIO, MPEACTaBIATh €€ B pa3IuuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAJIE&KHOCTh HMH(OpPMAIMM IO CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBePcaJIbHbIe YueOHbIe el CTBUSA

Oo0wenue:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHSIMH H IIEISIMU
oOIIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHMsI IO XOJy pELIEHUs 3aJayd, KOMMEHTUPOBATh MOJIYYEHHBIN
pe3yJbTarT;

B X0/ie OOCY>KJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOi TeMbI, IPOOIEMBI,
perraeMoii 3a7auu, BEICKa3bIBaTh HJIEH, HAIlEJIEHHBIC HA TIOUCK PEIICHHS, COTIOCTABIISTh CBOU
CYXKICHHUSI C CYXACHUSIMM JIpYIMX YYaCTHUKOB JUaJIora, OOHapyXUBaThb pa3inyue U
CXOJICTBO MO3UIHI, B KOPPEKTHOM (popMe POopMyIUpPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTaBIISTh PE3yIbTaThl PEIICHUs 3a7au, SKCIIEPUMEHTA, UCCIEA0BaHuUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BHICTYIUICHHSI C YY€TOM 3adad TpPE3eHTAlUd |
0COOEHHOCTEH ayJUTOpHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISATH IIJIaH, AITOPUTM PEIICHUS 3aJlaud, BHIOMPATh CMOCOO PEIICHUS C YYETOM
UMEIOIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUPOBATh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH UHTEJIEKT:

BJIAJ€Th HaBBIKAMHM [1O3HABATEJIbHOM pe(dIeKCuH Kak OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUNA W  MBICIUTEIBHBIX TMPOIECCOB, WX PE3yNbTaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOILIECcca U pe3yJibTaTa PelIeHUs] MAaTEeMAaTUYEeCKOH 3a/1auu;



NpEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PELIEHUU 3a/layd, BHOCUTH
KOPPEKTHUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX, HAMIEHHBIX
OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IeJId M YCJIOBHUSIM, OOBSICHATh TNPUUYUHBI
JOCTH)KEHUSI WM HEJIOCTHKEHUS! pe3yJbTaTOB NIEATEbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJHOW M WHIUBUIYAIbHOW paOOTHI
IpU pPEelIeHUH y4eOHBIX 3aja4, IPUHUMATh 11eJIb COBMECTHON JIeATEeIbHOCTH, MJIaHUPOBAThH
OpTaHU3AIMIO COBMECTHOM pabOThI, pacpeeisaTh BUILI padOT, JOTOBAPUBATLCS, 00CYKIaTh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopmax padoThl (00CYk1eHN, OOMEH MHEHUMN, «MO3TOBBIE
LITYPMBD» U HHBIE), BBIIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JCHCTBUS C
JIpYTMMH YJ€HAMHM KOMAaH]Ibl, OLIEHUBATh KAUuECTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KpUTEepUsM, ChOPMYyITNPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBATh MOHATHUSAMHU: Tpad, MIOCKUN Trpad, CBA3HBIA Tpad, MyTh B
rpade, 1erb, UK, AEPEBO, CTENIEHb BEPIIUHBI, IEPEBO CIYYaHHOTO IKCIIEPUMEHTA,;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT), ClydailHOe
COOBITHE, DJIEMEHTAPHOE CIyYailHOE COOBITHE (DJIEMEHTapHBIM UCXOJ) CIY4alHOIrO OIbITA,
HAaXOJUTh BEPOATHOCTH COOBITHI B OMNbBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMH;

HaxoJUTh U (GOPMYJIHUPOBATH COOBITHUS: TEpEeCceUCHNE, 00bEANHEHUE JTAHHBIX COOBITHI,
coObITHE, MPOTUBOMNOJ0KHOE JAaHHOMY, UCIOJIb30BaTh AUarpaMMbl Jijepa, KOOPIAUHATHYIO
OpsAMyI0 JUIsl pelIeHHs 3a/Jad, MOoJIb30BaThbCAd (OPMYJIOW CIIOKEHUS BEPOSTHOCTEH IS
BEPOATHOCTEH JBYX U TPEX CIy4yalHBIX COOBITUH;

ONEPUPOBATh TOHSTUSIMU: YCJIOBHAs BEPOSTHOCTb, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBIC COOBITHS, JEPEBO CIy4allHOTO JKCIEPUMEHTA, HAXOJIUTh BEPOATHOCTU
COOBITUH C TOMOUIBIO TPAaBWJIA YMHOXKEHHUS, JI€pEBa CIy4YallHOrO OMbITa, HCIOJIb30BATh
dbopmyny moiaHOW BepoATHOCTH, (Gopmyny balieca mnpu pemieHuu 3agad, ONpPENENATbH
HE3aBUCUMOCTH COOBITHIA 11O (hOPMYJIE U 0 OPTAaHU3AINH CITyYaliHOTO SKCTIEPUMEHTA;

MPUMEHSTh W3y4YeHHbIE KOMOWHATOpPHBIE (HOPMYJBI IS TEPEYUCIICHHS JJIEMEHTOB
MHOECTB, JJIEMEHTApPHBIX COOBITUH CIy4allHOTO OIbITa, PEIICHUS 3a7a4 0 TEOPUH
BEPOSTHOCTEW;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: OWHAPHBIA CITyJailHBIA OMBIT (UCIBITAHUE), YCIIEX
U HeyJa4a, He3aBUCUMBIC HUCIIBITAHUS, CEPUs UCTIBITAHUMA, HAXOJUTh BEPOSITHOCTA COOBITHIA:
B CEpPUM WCHBITAHUM [0 MNEPBOTO YCIIEXa, B CEpUM HCIbITaHWW bepHymm, B omeiTe,
CBSI3aHHOM CO CITy4alHbIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;



cBOOOJHO  OMEpUpPOBaTh TMOHATUSAMHU: CIydailHass BEJIWYMHA, paclpeiesieHue
BEpPOSITHOCTEW,  AWarpaMMa  pacnpelesieHus, OuHapHas  ciy4yailHas  BEJWYMHA,
reoMeTpudecKoe, ONHOMHUATILHOE pacIipeielIeHUE;

ONEepUpPOBaTh MOHATUSIMU: COBMECTHOE paclpeliesieHue ABYX CIy4alHBbIX BEIHYUH,
UCIIOJIb30BaTh TaOJMILy COBMECTHOIO paCHpEACNICHUs ABYX CIyYalHbIX BEJIUYMH IS
BBIJICJICHHS PACIPENCNICHNs KaX/I0M BEJIMYUHBI, ONPEIEICHUS HE3aBUCUMOCTH CIIyYalHBIX
BEJIMYMH;CBOOOHO OIMEPUPOBATH TMOHSATHEM MAaTEMaTHYECKOTO OXUAAHUS CIy4aiiHON
BENMYMHBI (pacrpeneneHus), MPUMEHATh CBOWCTBA MaTEeMaTHYECKOTO OXKUIAHUS TpH
peleHun  3a]ad, BBIUMCIATH  MaTeMaTHUYecKoe  OXHUJAaHhue  OWHOMHUAIBLHOTO U
T€OMETPUYECKOI0 pacHpeleleHril; CBOOOJHO ONEPUPOBATH MOHATHUSAMU: JUCHEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIyYalHOW BEJIIMYMHBI, NIPUMEHATh CBOMCTBA JIUCIIEPCHH
CIIy4ailHOM BeNWYMHBI (paclpeiesieHHs) MPU PELICHUH 3a/]ad, BBIYHMCIATH JIUCIEPCUI0 U
CTaH/IapTHOE OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO pacIpe/1eIeHUN.

K koniy 11 kiacca oOyyaromuiics HayquTCst:

BBIYKCIIATh BBIOOPOYHBIE XApPaKTEPUCTUKHU 10 JAaHHOM BBIOOPKE W OLEHUBATH
XapaKTEPUCTUKN T'€HEPAIbHOW COBOKYIHOCTH JTAHHBIX MO BBIOOPOUYHBIM XapaKTEPHUCTHKAM.
O1neHuBaTh BEPOSATHOCTU COOBITHII M MPOBEPATH MPOCTEHIINE CTaTUCTUUYECKHE THIIOTE3bI,
NI0JIb3YSICh U3YYEHHBIMU PACIpPEICICHUSAMU;

IIPUBOJUTH IPUMEPHI 3aa4, MPUBOIAIIMX K MOKA3aTEIbHOMY PacIpeAeIICHUI0, 3aa4,
OPUBOASIIMX K HOPMaJIbHOMY pacnpeneneHuto. OnepupoBaTh MOHATUAMU: (YHKLIHS
IUVIOTHOCTH  BEPOATHOCTH  MOKA3aTeJIbHOTO  paclpeieieHusi, (QYHKUUsS  TJIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacipeieieHus, GyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJILHOTO
pacmpeeNieHUs;OnpeaeNaTh  KOO(PPUIMEHT  JIMHEMHOW  KOPPEeNslUU,  BBIOOPOUHBIN
KO3 PULIMEHT KOPPEIIALIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)
Ne n/m | HammeHoBaHMe pa3/ieioB M TeM NPOTrPaAMMbI Konrp. Ipakr.
Bcero o0pa3oBaTe/bHbIE PeCypPChl
padorsl  padoThI
DneMeHTHl Teopuu TpadoB
2 Cry4daifHple OTBITHI, CIYYaifHbIC COOBITHS U BEPOSTHOCTH COOBITHI
3 Omneparuu HaJ MHOKECTBAMH U COOBITUSIMU. CIIOKEHHE U YMHOXKEHHUE 5
BEpOSITHOCTEH. Y CclTOBHAsA BEpOSTHOCTH. HezaBucuMbIe COOBITUS
4 DIeMEeHThl KOMOMHATOPUKHU 4 1
5 Cepun nocnenoBaTenbHbIX ucnblTaHuil. Mcnbitanust bepuyiim. 5
CrnyuaitHblli BEIOOpP U3 KOHEYHOW COBOKYITHOCTH
6 CrnyyaiiHble BEIMUMHBI U PACIIPEIETICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KIIACC

Ne n/m HammeHoBaHue pa3iesioB U TeM NMPOrpaMMbl

KoaudecTBO 9acoB

dueKkTpoHHbIE (LM (POBbLIE)

Beero Kontpoabubie | IIpakTunueckue 06 paI0BATEILHbIE PeCYPChl
padoTshI padoTshI
3aKoH OOJIBIINX YHCET 5
DNEeMEHTBl MAaTEeMAaTUYECKON CTaTUCTUKU 6
HenpeprbiBHbIE clly4aiiHbIE BETUYUHBI
3 (pactipeenieHus ), MoKa3aTeIbHOE U HOPMAJIBHOE 4
pacnpezeneHus
4 Pacnpenenenue Ilyaccona
5) CBs13b MeX/y Clly4allHBIMHM BEJTMYMHAMHU
6 O060011IeHNE U CUCTEMATU3AIMS 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne n/m | Tema ypoka Hara JIeKTPOHHBbIE HU(POBHIE
Konrp.  IIpakr.
Bcero u3ydeHusi oOpa3oBaTesibHbIE pecypchl
padorsl | padoTHI

r i e €Hue

1 pad, cBsI3HBIN rpad, mpencTaBiIeHUe 3a/1a4u ¢ TOMOIIBIO 1 httos://m.edso.ru/4ch78972
rpada
CreneHnb (BaJIGHTHOCTD) BEPIL I age. Lle

2 ( ) pepuntpt. Ilyrs 5 rpage. Lem 1 https://m.edsoo.ru/b35628ef
LUKJIBI

3 I'padbr Ha mockocTu. JlepeBo ciry4aiiHOro 3KCIEpUMEHTa 1 https://m.edso0.ru/293b57be
C i i 0 .

4 Ty4yaiiHble SKCIEPUMEHTHI (OTIBIThI) U CITy4aiiHble COOBITHS 1 https://m.edsoo.ru/1e565¢2b
DnemMeHTapHbIe COOBITHSI (MUCXOIbI)
BepositHOCT citydaiiHoro cod . BepositHOCTH COOBITHT

5 POFTHOCTD CYHalHor PITHA. DEPOTTHOCTH CODBITII B 1 https://m.edsoo.ru/d6abadcd
OTIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU
BepositHOCTS citydaiiHOTO cOOBITHS. BeposaTHOCTH COOBITHI

6 P 1 P PITHILE 1 https://m.eds00.ru/18dbbdf8
OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU
[Tepeceuenue, 00beTMHEHNE MHOXKECTB U COOBITHH,

7 IPOTUBONOJIOXKHBIE cOObITHA. DopMyIa CIoXKEHUS 1 https://m.edsoo.ru/e33211b4
BEPOSATHOCTEN
VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BeposiTHOCTEN. Do a

8 . P MHOTCHIE BEPOATHOCTEH. TEOPMY™ 1 https://m.edsoo.ru/35df5d69
YCIIOBHOM BEPOSITHOCTH
VYcnoBHas BEpOATHOCT. Y n. @

9 JIOBH fIB POATHOCTh. Y MHOKEHHE BeposiTHOCTe. Dopmyra 1 htts://m.eds00.ru/2f9223b
YCIIOBHOM BEPOSITHOCTH

10 ®dopmysa NOIHON BEPOATHOCTH https://m.edsoo.ru/281aaclc

11 ®dopwmyna baiieca. HezaBucumebie coObITHS https://m.edsoo.ru/5cde5e5b
KomM6unaTtopHoe npaBuiio ymHOkeHUs. [lepecTaHOBKY 1

12 P P Y P 1 https://m.edsoo.ru/6bdb8h9e
daxTopuan

13 Yucno coueranuit. Tpeyronsauk [Tackans https://m.edsoo.ru/bead65d4

14 ®opmyna bunoma HeroToHa https://m.edsoo.ru/a9de8c9e



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4
https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b
https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e

KonTtponsnas padora Nel: "I'padsl, BEpoITHOCTH, MHOKECTBA,

15 " 1 https://m.edso0o.ru/e3d48d5a
KOMOMHATOpHKA
bunapHbIf cydaiiHBIN OIBIT (MCTIBITAHUE), YCIIEX U HEy/1ava.

16 HezaBucumpblie ucnbitanusi. Cepusi He3aBUCUMBIX UCTIBITAHUN J10 1 https://m.edsoo.ru/lacad718
MEepBOTO ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUH JI0 TIEPBOTO ycIexa 1 https://m.eds00.ru/9273b546

18 Cepus HE3aBUCUMBIX UCTIbITAaHUI bepHyau 1 https://m.edsoo.ru/aa634999

19 Ciy4aifHbIi BBIOOP M3 KOHEYHOW COBOKYITHOCTH 1 https://m.eds00.ru/294295cd

20 [IpakTudeckas paboTa C HCIIOIH30BAHUEM AJICKTPOHHBIX TAOJIHII 1 https://m.eds00.ru/339f945b
Cnyuaiinas BenuunHa. Pacnipesienenrue BEposITHOCTEH.

21 i be P 1 https://m.edsoo.ru/7c24cfba
Juarpamma pacrnpenesnenus
Onepanuu Haj cay4aiiHbIMU BennuuHamu. [Ipumepst

22 batt le i . prMep 1 https://m.edsoo.ru/1877ab9b
pacnpeneneHuii. bunapHas ciydvaiiHas BeTU4YMHA
I'eomerpuueckoe pacnpeaenenue. bunomuanbHoe

23 P pactiped 1 https://m.edsoo.ru/7a42c9c4
pacripeziesieHue
MaremaTnueckoe 0OXKHAaHue CIIy4aliHON BEIMYUHBI.

24 A i N 1 https://m.edsoo.ru/82a991ef
CoBMecTHOE pacnpeiesieHue IBYX CIyYalHbIX BETUYUH
HezaBucumeble cinydaiinbie BenuunHbl. CBOMCTBa

25 MaTeMaTHUEeCKOIr'o OKMIaHus. MaTeMaTnueckoe OKUJaHue 1 https://m.edsoo.ru/b8a29b2f
OMHapHOI cay4aiiHOM BETMYMHBI
Marematuueckoe 0’KHIaHHe Te€OMETPUUECKOTO U

26 g . P 1 https://m.edsoo.ru/7c2db655
OMHOMHUAIBHOIO pacrpeaeneHui

27 Jucnepcus U CTaHJAPTHOE OTKIOHEHHE 1 https://m.edsoo.ru/4b63eb47

ucriepcusi OMHapHOU ciy4yaiHOlN BeauunHbl. CBOMCTBA

28 A P P - 1 https://m.edsoo.ru/5ccaa468
JUCTIEPCUU
Marematnueckoe 0XKHJIaHNe MPOU3BEACHUS U TUCTICPCHUS

29 A . P s g P 1 https://m.edso0.ru/64428cab
CYMMBI HE3aBUCUMBIX CIIYIaHBIX BETUIHH

ucrnepcus OMHOMUAIBHOTO pacnpeaeneHus. [Ipaktuueckas
30 A 3 pacrpeA P 1 https://m.edsoo.ru/b38e3126

pa60Ta C UCITOJIb30BAHUCM JDJICKTPOHHBIX Ta6J'II/II_I



https://m.edsoo.ru/e3d48d5a
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I[chepcml " CTaHAAPTHOC OTKIIOHCHUC TCOMECTPHUICCKOT'O

31 pacnpenenenus. . [Ipaktuueckas paboTta ¢ UCIOIB30BAHUEM 1 https://m.edsoo.ru/a2f1668b
AIEKTPOHHBIX TaOJIHII

32 O060011eHe U cucTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/7b141c89

33 Kontponbnas pabora No2: "I/fanITaHI/I;I bepnynnu. Ciyyalinbie 1 https://m.edsoo.ru/84ce345e
BEJIMUMHBI U pacrpeaeseHus

34 O060011IeHne U cUcTeMaTU3alusl 3HAaHUN 1 https://m.edso0o.ru/c4774da2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KJIACC

Ne KoandecTBO 4acoB
Tema ypoka HMara JIeKTPOHHBbIE U(PPOBHIE

n/n Kourp.  IIpakr.

Bcero U3ydyeHHsi = 0Opa3oBaTeibHbIE pecypchl
padoTrel  padoThI

HepasenctBo YebrimeBa. Teopema Ueorimena. Teopema bepryuiu.

1 p p p pHy 1 https://m.edsoo.ru/3beb9a38
3aKoH 0ONBIINX YUCE
Hepasencrso YeoOsmesa. Teopema Ueobbiesa. Teopema bepryin.

2 P P p pHy 1 https://m.edso0.ru/a8965f46
3aKoH 0ONBIINX YUCET
Hepasencrso YeoOsimena. Teopema Ueonlesa. Teopema Bepryin.

3 P P p pHy 1 https://m.edso0.ru/9c2b8348
3aK0H OONBIINX YHACET

4 Br100pouHBIi METO MCCIIEI0BAHUIMA https://m.edsoo.ru/36d2a371

5) [IpakTrueckas paboTa ¢ HCIOIB30BAaHUEM JIEKTPOHHBIX TAOIHI] https://m.eds00.ru/393f2333
I'enepanbHas COBOKYITHOCTD U Cy4aiiHasi BBIOOpKa. 3HAKOMCTBO C
BEIOOPOYHBIMHU XapakTepucTukamu. OLeHKa CPEIHETO U JUCIIEPCUHA

6 P . P P " pex a P 1 https://m.eds00.ru/32379174
TeHEPAITBHON COBOKYITHOCTH C TIOMOIIIBIO BBIOOPOYHBIX
XapaKTEPUCTHUK
I'enepanbHas COBOKYIMHOCTD M Cly4aifHast BBIOOpKa. 3HAKOMCTBO C
BEIOOPOYHBIMHU XapakTepucTukamu. OLeHKa CpeIHETO U JUCIIEPCUN

7 P . p p H pe g p 1 https://m.edsoo.ru/6cbedadd
TreHepaTbHON COBOKYITHOCTHU C TIOMOIIBIO BBIOOPOYHBIX
XapaKTEPUCTHUK

8 OneHnBaHuE BEpOATHOCTEH COOBITHI MO BBIOOPKE 1 https://m.edsoo.ru/b52ac466
Cratucrudeckas ruroresa. IIpoBepka mpocTeNINX THIIOTES C

9 . POBEp p N 1 https://m.edsoo.ru/adb221dc
MTOMOIIIbIO CBOMCTB M3YYEHHBIX pacipeieeHui
Cratuctuueckas ruroresa. [IpoBepka NpoCTEUIINX THUIIOTES C

10 . POBEp p N 1 https://m.edso0.ru/64367654
MOMOIIIbIO CBOMCTB M3YYEHHBIX pacipeieeHui

11 [IpakTrueckas paboTa ¢ HCTIOIB30BAaHUEM DJICKTPOHHBIX TAOTHI] 1 https://m.edsoo.ru/d194e88b
TIpuMepsl HEMPEPBIBHBIX CIAYUYAUHBIX BEIUUYNH. DYHKIIAA

12 puMep pep i YHKIL 1 https://m.edsoo.ru/2753aa8f
TJIOTHOCTH BEPOSITHOCTH
PaBHoMepHOe pacnpenencuue. [Ipumepsl 3a1ad, TpUBOASAIIHNX K

13 p pactipea pHMEp a PHBOLIIL 1 https://m.edsoo.ru/2f796¢1b

MOKa3aTCJIbHOMY U K HOPMAJIbHOMY pacClipCACICHUAM



https://m.edsoo.ru/3beb9a38
https://m.edsoo.ru/a8965f46
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14 @yHKIUA INIOTHOCTU BEPOSATHOCTH I1I0KA3aTEIbHOTO PACIIPECIICHUS 1 https://m.edsoo.ru/77b5f81d

15 O YHKIUSA IJIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO PacIpeeeHUst https://m.edsoo.ru/fc4f2b93
ITocne e e obrTuii. [Ipume

16 OCJIe/I0BaT J'IBHOCTj) OJIMHOYHBIX HE3aBUCHUMBIX cOoObITUM. [Tpumep 1 https://m.edsoo.ru/bb3433¢3
3a/1auu, MpUBOJIALIeH K pacnpenenenuto [Iyaccona

17 [IpakTruyeckast paboTa ¢ UCIIOIB30BAaHUEM JICKTPOHHBIX TaOJIHIL 1 https://m.edsoo.ru/f4f776b7
KoBapuauus nByx cirydailHeix BenuuuH. K e

18 PHaInl IByx Ciys 0o puupeHT 1 https://m.edso0.ru/538cc254
KOppemsun

19 CoBMecTHBIC HAOIIOICHUS IBYX BETUIHH https://m.edsoo.ru/daf287de

20 Br16opounbIii KO3(PPHUITUEHT KOPPEIALIUN https://m.edso00.ru/14775cc3
Pa3 e Me €MHOM CBSA3BIO 0-CJIE€ICTBEHHON

21 FHHTTHE MERAY THHCHHON CBABIO M HPHTHHHO-CHCACTBEHTON 1 https://m.edsoo.ru/18cc149f
CBSI3bIO

22 JIuneitnas perpeccus https://m.edso0.ru/dc7227b6

23 [IpakTrueckas paboTa ¢ HCTIOJIb30BAaHUEM AJICKTPOHHBIX TAOIHI] 1 https://m.edso00.ru/d3c4367f
[IpencraBnenue na C TIOMOUIBIO TA0 arpamm,

24 PECTABICHIE JMAHHRIX € HOMOTIBIO THOMUIL H AUarpaMy 1 https://m.edso0.ru/c8755b54
orucaTeybHas CTATUCTHKA

25 OMnbITH C pABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU 1 https://m.edso00.ru/da6d9525

26 Boruncnenue BeposiTHOCTEN COOBITUI ¢ MPUMEHEHUEM (OopMYJT https://m.edsoo0.ru/4a1f5d68
B i COOBITHIA

97 BIYUCIICHHE BEPOSTHOCTEH COOBITUI ¢ MPUMEHEHUEM F[ja(l)I/I‘IeCKI/IX 1 httos://m.edsoo.ru/c124269b
METOOB: KOOpPIAWHATHAsS TpsMasi, IEpPEBo, Arnarpamma Diinepa

28 CriyuaiiHble BEIMUUHBI U PACTIPENETICHUS 1 https://m.eds00.ru/612166d2

29 MaremMaTHuecKoe 0KUTaHuE CITYIaliHON BETMUMHBI 1 https://m.edsoo.ru/4489a645

30 MareMarnueckoe 0’kHIaHHe CITy4ailHON BETUYUHBI 1 https://m.edsoo.ru/971a5c¢33

31 Kontponbnas padota: "BepostHoCTs 1 cTaTHCTHKA" 1 https://m.edsoo.ru/7c3953e4
B i COOBITHIA

39 BIYUCIICHHE BEPOSTHOCTEH COOBITUH C TpUMEHEeHHEM (OopMYyIT U 1 httos://m.edsoo.ru/82aad161
rpaduuecKux METOJI0B
Brruncnenue BeposiTHOCTEN COOBITUH C eHeHueM (o

33 bIMHCICHHE BEPOTHOCTEl COOBITHIE C IPHMEHEHHEM (pOpMYJI i 1 https://m.edsoo.ru/acd7bf63
rpaguIeCcCKuX METOIOB

34 CrnyyaiiHble BeIMUMHBI U pacripeiesieHus. MaremaTuieckoe 1 https://m.edsoo.ru/fe15c66b

0XKMJaHUE CIYYailHON BEIMYHUHBI
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MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

10 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM
HIPOBEPREMOTO MPOrpaMMbl CpeHero 001ero ooOpa3oBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb IMOHATUSIMHM: cpelHee apudmeTHyeckoe, MeAMaHa, HauOoIblIee,
HauMEHbIIIEE 3HAYCHHE, Pa3MaX MacCUBa YACIOBBIX TaHHBIX
OnepupoBaTh MNOHATUSAMHU: CIYYalHBIA 3KCHEPUMEHT (OMbIT) U CiydailHOe cOObITHE,
6.3 JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HWCXOJ) CIIYYallHOTO OIbITA; HAaXOJWUTh
' BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXKHBIMH CIIyYalHBIMU COOBITHSIMM, HAaXOAWUTh U
CpaBHUBATh BEPOATHOCTU COOBITUI B M3yYEHHBIX CIIyYailHBIX SKCIIEPUMEHTaX
Haxomute u ¢opmynupoBarh COOBITHS: MEpecedeHUe U OObEIMHEHUE JTaHHBIX COOBITHIA,
6.4 coObITHE, IPOTUBOIIOIOKHOE JaHHOMY COOBITHIO; MOJIb30BAThCs JUarpaMmaMu Diiiepa u
(bopMyJI0i1 CII0’KEHUSI BEPOATHOCTEN IIPU PEILICHUH 3a1a4
6.5 OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
' BEPOATHOCTH C TOMOIUIbIO MIPAaBUJIa YMHOKEHUS, C TIOMOILBIO JIEPEBA CIy4ailHOro OMbITa
6.6 [TprMeHATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPU PEIISHUH 3a/1a4
OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
6.7 yCIeX U Hey/aya; HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUM HE3aBUCUMBIX UCIBITAHUHN 10
NIEPBOIO yCIlexa, HaXOIUTh BEPOSATHOCTH COOBITUN B cepuM UcbITaHuil bepHymn
6.8 OnepupoBaTb MNOHATHAMM: CilydaiiHass BEIUYMHA, PpACHpPEIECICHUE BEPOSTHOCTEH,
Juarpamma pacipeeeHus
11 KVIACC
Kon . "
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM
TIPOBEPEMOTO NPOrpaMMbl CpeHero oo01ero 00pa3oBaHus
pe3yJibTaTa
5 Teopus BeposTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh BEPOSTHOCTH 3HAYEHHUW CIYYalHOM BEJIIMYMHBINO PACHPEICICHUI0 WIH C
' TIOMOIIBIO JUarpaMM
OnepupoBaTh NOHATHEM MAaTEMaTHYECKOIO OXKUAAHMS, MPUBOAMTH IPUMEPHI TOTO, Kak
5.2 IPUMEHSETCd  MaTeMaTU4eCKOe  OXKHMJAHUE  CIIy4allHOM  BEIMYUHBL,  HAaXOIUTh
MaTeMaTUYECKOE OXKHJIaHNUE N0 JAHHOMY pacipeIeleHUI0
5.3 Nmets nipeacTaBieHne o0 3aK0HE OOJBIIIX YHCET
54 HNmeTh npeacTaBiaeHue 0 HOPMAIBHOM pacipeiesieHUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC
Kox IlIpoBepsiemMblii 3JieMEHT CO/IepP:KAHUSA
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue JaHHBIX C MOMOILIbI0 Tabmui U nuarpamMm. CpenHee apudmernyeckoe, MeauaHa,
6.1 HaumOojbllee U HaUMEHbIlIEEe 3HAYCHHS, pa3Max, IUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE YHCIOBBIX
HabOpOB
Cry4aifHble AKCIIEPUMEHTHI (OIBITHI) W CIy4YalHbIE COOBITHS. DJIeMEHTapHbIC COOBITUS (MCXOIBI).
6.2 BepositHOCTh  citydaifHOTO coOBITHsI. BIM30CTh 4acTOTBHIM BEpOSATHOCTH CcOObITHH. CyuyaliHble
' OTBITBl C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSMHU. BeposTHOCTH COOBITUI B OIBITAXC
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU
6.3 Ornepanuu HaJl COOBITUAMMU: TIEPECEUCHUE, 00bETMHEHHE, IPOTUBOIIOIOXKHBIE COOBITHS. [luarpaMmbl
Oitnepa. opmyiia CI0KEHUs BEPOATHOCTEN
6.4 VYciioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo ciiydyallHOro 3kcrepumenTa. Gopmyiia
' MIOJTHOM BeposSITHOCTH. He3aBrcuMbie COOBITHS
6.5 Kombunaropnoe mnpaBuio ymHOoxkeHus. IlepecranoBku u ¢akropuan. Yuciao coyeTaHHIA.
' Tpeyronbuuk [lackans. @opmyna 6unoma HeroTona
6.6 bunapubiii cmydallHBI ONBIT (MCTBITAHUE), ycrneX M Heynada. HesaBucumeble ucnbitanus. Cepust
' HE3aBUCHUMBIX UCTIBITAHUHN 710 TepBOro ycrnexa. Cepusi He3aBUCUMBIX UCTIBITaHUN bepHymiun
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTeil. [uarpamma pacnpenenenus. I[lpumepsr
' pacnpeneneHuii, B TOM 4Hciie TeOMETpUUYecKoer OMHOMUAIbHOE
11 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIIMYMH: MATEMaTHYECKOE OXKUJAHUE, IUCIIePCUs U
CTaHJapTHOE OTKJIOHEHHWE. [[puMepsl MpUMEHEHUs MaTeMaTHYEeCKOTO OKHUJIaHWsI, B TOM YHCIIEC B
5.1 3a/la4ax U3 MOBCEIHEBHOM )XM3HU. MaTeMaTH4yeckoe OKuIaHne OMHAPHOU ClyuaifHOW BETUYHHEI.
MaremMaTtuueckoe OKHUJAaHUE CYMMBbl CIIy4allHbIX BEIMYMH. MareMaThyecKkoe OXKUJaHue |
JTUCTIEPCHUS TEOMETPUUYECKOTO i ONHOMHATBLHOTO pacrpeaeeHui
59 3akoH OONBIIMX YHCENl W €ro pojb B Hayke, Mpupoje M obuiectBe. BblOOpouHBI MeTOn
' uccie0BaHui
53 [Ipumepsl HEMPEPBIBHBIX CIy4YalHbIX BeaU4HH. [IoHSATHE O IIIOTHOCTHU pacmpeneneHus. 3aaauu,
' MPUBOSAIINE K HOPMATLHOMY pacipeesieHnro. [loHsITrHe 0 HOpMaJIbHOM pacipeieeHun




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

Kon
NpoBepPsIEeMoOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM 0CBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Bnagenue Meronamu J0Ka3aTeNbCTB, QJITOPUTMAMH  pEIICHHS 3a/ady; yMEHHeE
dopMynupoBaTh ¥ ONEPUPOBATh MOHATUSAMH: ONpEAETICHHE, aKCHOMa, Teopema,
CIIEICTBUE, CBOICTBO, IPHU3HAK, JO0KA3aTEeIbCTBO, PaBHOCHIbHBIE (DOPMYIHPOBKU;
IPUMEHSTh UX; YMEHUE (POpPMYIUpOBaTh OOpPATHOE U MPOTHUBOIOJIOKHOE YTBEPKICHHE,
OPUBOIUTH TPUMEPBl M KOHTPIOPHUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTUYEeCKOM
MHAYKLIMY; IIPOBOAMUTDH JOKA3aTeNbHbIE PACCYKJEHUS MPU PELIEHUM 3a]ad, OLEHUBATh
JIOTUYECKYI0 MPaBWIBHOCTh PACCYXKACHHM; yMEHHE OIEepUPOBATH MOHSITHUSIMHU:
MHO’KECTBO, IOJMHOXKECTBO, OIEpallMyd HaJl MHOXECTBAaMH; YMEHHUE HCII0JIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIHN almapar AJis ONKUCAHUS PEalbHBIX MPOILECCOB U SBJICHUN U
Opd pPEUIeHWW 33Jad, B TOM YHCJIE€ W3 JPYruX Y4eOHBIX NPEAMETOB; YMEHHE
OMepUpOBaTh MOHATUSAMU: Tpad, CBs3HBIA Tpad, AepeBO, LMKI, rpad Ha IUIOCKOCTH;
YMEHME 33/1aBaTh M ONHUCHIBaTh Tpadbpl pa3IU4YHBIMU CIOCOOaMM; MCIOIb30BaTh Ipadbl

IIpU pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpalIbHOE YUCIIO, 1I€J0€ YHCIIO0, CTENEHb C IIeJIbIM
nokasaresjeM, KOPeHb HaTypallbHOW CTENEeHH, CTENEeHb C PAllMOHAIBHBIM TOKa3aTeleM,
CTETEHb C JeMCTBUTENIbHBIM MTOKa3aTeNeM, JIorapu(dm uucia, CHHYC, KOCUHYC M TaHT'€HC
IPOU3BOJIFHOTO YHCIIA, OCTATOK MO MOJYINIO, PAIOHAJIbHOE YHCIIO, WPPAIMOHAIBHOE
YHCII0, MHOXKECTBA HATypaJIbHBIX, LEJIbIX, PALMOHANBHBIX, JIEHCTBUTENBHBIX YHCE;
YMCHHE HCIIOJIB30BaTh IIPpU3HAKKU JOCIMMOCTH, HanMEHBIITHH O6H.[I/II>1 JACIINTEIIb H
HalMeHblIIee oblee KpaTHoe, aaropuT™ EBKiIMIa mpu pelieHuH 3aaad; 3HAaKOMCTBO C
Pa3IMYHBIMU TO3UITUOHHBIMU CUCTEMAMU CUHUCIICHHA, YMCHHUEC BBIIIOJHATH BBEIYUCIICHUC
3HaYeHUH W 1peoOpa3oBaHUs BBIPAXKEHUH CO CTeNeHsMH U Jorapudmamuy,
npeoOpa3oBaHus  APOOHO-pAllMOHANBHBIX  BBIPDAKEHUH;  yYMEHHE  ONEpUpOBaATh
HNOHATUSMH: TIOCJIEIOBATENbHOCTh, apU(MeTHUecKass MpOrpeccus, TreoMeTpudecKas
nporpeccusi, 0ECKOHEYHO YOBIBArONIasi TEOMETPHYECKAsl IPOrPecCusi; YMEHHE 3a/1aBaTh
MOCJIEIOBATEIFHOCTA, B TOM YHCJIE C IOMOMIBIO PEKYPPEHTHBIX (OPMYI;, YMEHHE
ONncprupoOBaTh MNMOHATUAMH: KOMIUJICKCHOC 4YUCIIO, COHpH)KéHHBIG KOMIIJICKCHBIC 4YHCJIa,
MOAYJIb ¥ apryMEHT KOMIUIEKCHOTO 4Hncia, (opma 3amucu KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpUYECKass M anredpandeckas); yMeTb IPOU3BOAUTH
apupMeTHUeCKre JeHCTBUS C KOMIUICKCHBIMH YHCIAMH; TIPHUBOAWUTH IPUMEPHI

MCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCEIl; ONEpUPOBATh MOHATUSAMU: MaTpuua 2x2 u 3x3,




OTIpeAeNUTENb MaTPUIIbl, TEOMETPUYECKHUM CMBICIT OTIPEAEITUTENS

YMeHue onepupoBaTh NOHATHUSMU: pallMOHANIbHBIE, UPPALIMOHANbHbIE, TOKA3aTEIbHbIE,
CTCTICHHBIE, Jorapu(pMuuecKkue, TPUTOHOMETPUYECKUE ypaBHEHUS M HEPABEHCTBA, UX
CUCTEMbl;  yMEHHE  OINEpPUPOBAaTh  MOHATUSAMHU:  TOXKAECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB,
PaBHOCUJILHOCTh YpaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE peulaTb YpaBHEHHS,
HEpPaBEHCTBA M CHCTEMbl C TOMOIIBIO PA3JIMYHBIX TMPUEMOB; pelIaTh ypaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C MapamMeTpoM; MPUMEHSTh ypaBHEHUS, HEPAaBEHCTBA, HX
CUCTEMBI ISl PEIICHUs MaTeMAaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3jINdHbIX o0JacTed HayKu

Y peajbHOM KU3HU

YMeHue onepupoBaTh HOHATUAMM: (YHKLIMSA, YETHOCTh (YHKLHH, MEPUOJUYHOCTD
(GyHKIMHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIHH, SKCTPEMyM (QYHKIIUH,
HauOoJiplllee M HauMEHbllee 3HAueHUs (YHKIMM Ha IPOMEXKYTKE, HeNpepbIBHAs
dyHKIuMs, acUMOTOTH rpaduka (yHKIWHU, TEpBas UM BTOpas MPOU3BOJHAS (YHKIIUH,
reoMeTpUYecKuil U (GU3NYECKU CMBICI MTPOU3BOAHOM, nepBooOpa3Hasi, onpeaenEHHbINH
UHTETpal, YMEHHE HAXOOUTh aCHUMNTOTHI rpaduka (YHKIHHA; yMEHHE BBIUYUCIATH
IPOM3BOJIHBIE CYMMBbI, IIPOU3BEICHUS, YACTHOTO M KOMIO3MLUUHU (DYHKIMH, HaXOAUTh
ypaBHEHHE KacaTeJbHOM K Trpapuky (QYHKIMHM; yMEHHME HaxoJIUTh MPOU3BOIHbBIE
3JIEMEHTApHbIX (DYHKIMI; yMEHHME HCIOJb30BAaTh MPOU3BOAHYIO IS HCCIEIOBaHUS
GyHKUMH, HAaXOAWTh HaWOOJbIIME W HAUMEHbIIME 3HAYeHHs (QYHKIMUHA; CTPOUTHh
rpa@uKd MHOTOWIEHOB C HCIOJB30BaHUEM almapara MaTeMaTHYecKOro aHallu3a;
IPUMEHATH MPOU3BOJHYIO UISl HAXOXKJIEHHUS HAWIyYLIErO PELIEHUS B NPHUKJIAJHBIX, B
TOM 4YHCJIE€ COIIMAIbHO-3KOHOMHYECKUX U (U3NYECKUX 3aJadyax; HaXxOOuTh IUIOUIaIU U
00BbEMBI  (UTyp C TOMOILNBIO HHTErpaja; HPUBOJUTH IPUMEpPhl MaTEMaTHYECKOIro

MOJIEJTMPOBAHUS C MTOMOLIBIO T (EepeHIINATIBHBIX YPaBHEHHM

YMeHue onepupoBaTh MOHATUAMU: Tpapuk GyHKIUU, 0OpaTHAs QYHKIMS, KOMIO3UIIHS
byHkuui, TUHEWHas QYHKUIUS, KBajapaTW4yHas (YHKIMS, palUoOHalbHas (QYHKLUA,
CTeNeHHasl (PYHKIMsI, TPUTOHOMETPUYECKHE (PYHKIIMH, 0OpaTHbIE TPUTOHOMETPUUECKHE
¢GyHKLIMHU, MOKa3zaTenbHass W Jiorapudmudeckas (yHKIHHM;, YMEHUE CTPOUTH TIpaduku
M3YYEHHBIX (DYHKUMH, BBIMONHITH NMpeoOpa3oBaHus rpa@uKoB (YHKIIHM, HCIOIb30BaTh
rpaduKy A U3Y4EeHUs MPOIECCOB U 3aBUCHUMOCTEW, MpU pEIICHUH 3a/1ad U3 JPYrux
yueOHBIX MPEIMETOB U 3a/1a4 U3 pealbHOM *KU3HU; BbIpaKaTh (pOpMynamMu 3aBUCHMOCTH
MEXIy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA M TpapuKu (YHKUMH A pELIeHUs
YPaBHEHM, HEPaBEHCTB M 3ajady C MapaMeTpamH; H300pakaTb Ha KOOPAUHATHOM

IIJIOCKOCTU MHOKECTBA PELICHU! YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peuiaTh TCKCTOBBIC 3aa4U pPa3HbIX THUIIOB (B TOM YHMCJIC HA MMPOLCHTHI, JOJIH U

4yacTH, Ha JBUKEHHE, padoTy, CTOUMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/1a4ll U3 00JacTH




yIpaBiIeHUS JIUYHBIMUA U CEMEHHBIMU (PHAHCAMU); COCTABIISATh BhIPAXKEHHUS, YPaBHEHHUS,
HEPaBEHCTBA U MX CHUCTEMBI MO YCIIOBUIO 337a4M, UCCIEA0BATh MOTYYEHHOE pEUICHUE U
OLICHUBATh MPaBAONOJOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJECIUPOBATh pealbHbIC
CUTYyallMu Ha SI3bIKE MATEMAaTUKH; COCTABISITh BBIPAYKEHUS, YPAaBHEHHUsI, HEPABEHCTBA U
UX CHCTEeMbl IO YCJIOBHMIO 3a/ladyl, HCCJIEJOBaTb IOCTPOCHHBIE MOJEIH C

UCIIOJIb30BaHUEM ammnapaTa ainreOpbl, HHTEPIPETUPOBATh MOIYUYECHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeqHee apupMeTHIecKoe, Meanana, Haubobliee u
HaMMEHbIIIEE 3HAYEHMs], pa3Max, AUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO
HaOopa; yMEHHE W3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMALUIO, MPEICTABICHHYIO B
Tabinuax, Ha AuarpaMMmax, rpadukax, OTpaskarollyl0 CBONCTBA pealbHBIX MPOLIECCOB U
SIBJICHHUI; TIPEICTABIIATh WHPOPMAIMIO C TIOMOIIBIO TaOJHII M JAUarpamMm; HCCIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C NpPUMEHEHHEM TIpaduyecKuX METOJ0B U
AIIEKTPOHHBIX CPEJCTB; rpa)uIeCKN UCCIETOBATh COBMECTHBIC HAOIIOIEHUS C TIOMOIIIBIO

JTUarpamMM pacCceMBaHUS U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHSAMH: CIy4ailHBIH ONBIT U CiydailHOe COOBITHE,
BEPOSITHOCTH CIIY4aifHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSTHOCTh C UCIIOJIb30BAaHUEM
rpaduuecKux METOJOB; MPUMEHSITH (GOPMYIbI CIIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
dbopmyny monHOW BeposiTHOcTH, (opmyny bepHymimu, komOuHaTOpHBIE (GAKTHl |
bopMyIbl; OIIEHMBATh BEPOSTHOCTU pEATbHBIX COOBITUH; YMEHHE OIEepUpPOBATH
MOHATUSAMU: CiIy4ailHash BEJIMYMHA, PACIPEICICHHE BEPOSITHOCTEM, MaTeMaTHYECKOE
OXHMJIaHHWE, TUCTIEPCHUS M CTAHIAPTHOE OTKIOHEHHUE CIIYYallHOW BEIWYUHBI, (PYHKIIUU
pacupeneneHus W IUIOTHOCTH PAaBHOMEPHOIO, TOKA3aTeIbHONO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHHE HCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpeieNeHuil s
pellleHus 3aJay; 3HAKOMCTBO C TMOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOJbI
BBHIOOPOYHBIX HCCIIEIOBAaHUN; yMEHHE TMPUBOJUTH TPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YKCET B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpUPOBATH
MOHSATUSMH: COUYETaHHE, TIEPECTAHOBKA, YUCJIO COYETAHUM, YHUCIIO TIEPECTAHOBOK; OMHOM
HrroToHa; yMeHHe NMPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHUS OIS PEUICHUS
3a/1a4y; OIICHWBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; COCTaBIATh BEPOSTHOCTHYIO

MOJI€Ib U UHTEPIIPETUPOBATH MOTYyUEHHBIN PE3YyIbTaT

YMeHue onepupoBarh MOHATUAMU: TOYKA, IIPsMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
Jyd, BEJIMYMHA YIVIA, IUIOCKMI yroji, JABYTPaHHBIM yroyi, TPEXIPaHHBIA Yrod,
CKPELIUBAIOIIMECS IIPSIMBbIE, MAPAIUICIBHOCTh W NEPHEHAMKYJISIPHOCTh IMPSAMBIX U
IUIOCKOCTEM, YroJI MEXAY MPAMBIMH, YIOJ MEXKIY IPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY
IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSTHUE MEXKIY IpPSMBIMU,
paccTosiHue MEXKIy IUIOCKOCTSMH; YMEHHE MCIIONb30BaTh IIPU PELICHUH 3a]ad

U3y4eHHbIE (PAKTHI M TEOPEMBbI IUIAHUMETPUU; YMEHHUE OLCHMBATH Pa3Mepbl OOBEKTOB




OKpYy>Karumero Mupa, CTpouTb MaTEMATHUYCCKUE MOACIIN C IMMOMOIIBIO I'COMETPUUCCKHUX

MMOHATHH U BCJIMYHMH, PCIIaTh CBA3aHHBIC C HUMUW NPAKTUYCCKUC 3a1a9U
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YMeHue onepupoBarh MOHATHAMU: IUIOMIAb QUTYpBI, 00bEM (QUTYpHI, MHOTOTPAHHUK,
MPaBWJIbHBIM MHOTOIPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KyO, mapasieienurnes, npusma,
nupamua, GUrypa U MOBEPXHOCTh BPAILEHUS, [IUIUHAP, KOHYC, map, chepa, miomaib
cdepsl, MIOLWAAb MOBEPXHOCTH MUPAMUbI, MPU3MBI, KOHYCA, IMIIMHIAPA, 00bEM Kyoa,
NPSIMOYTOJIBHOTO TapaJulesienune1a, MUpaMuibl, TPU3Mbl, IWIMHIAPA, KOHYyca, IIapa,
pa3BEpTKa IMOBEPXHOCTH, CEUEHUsS KOHyca M UWIMHApPA, NapajulesibHbIE OCH WIIU
OCHOBAHHIO, CEUEHHME Iapa, IUIOCKOCTh, Kacaromasicsi cdepsl, HWIMHIpPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE MHOIOIpaHHUKA, M300pa)kaTb MHOTOIPaHHUKH, (DUTYPBI U
MOBEPXHOCTU BPAIICHUS, UX CEUYCHMSI, B TOM YHCJIE C TTOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE  MPUMEHSITh  CBOWCTBA  T'€OMETPUYECKUX  (QUTYp,  CaAMOCTOSITEIbHO
(bOopMyIMPOBATh ONMPEACIICHUS U3y4aeMbIX (UTYp, BBIBUTATh TUIIOTE3bI O CBOHCTBAX U
MpHU3HAKaX TeOMETpUYEeCKUuX (uUryp, OoOOCHOBBIBATH WJIHM OINPOBEpraThb HUX; yMEHHUE
MPOBOJIUTh  KiaccHpuUKanuio (uUuryp 1O pa3judyHbIM  TPU3HAKAM, BBITIOJHSITH

HeO6XOI[I/IMHe AOINOJHHUTCIIbHBIC ITOCTPOCHUA
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YMeHue oneprupoBaTh MOHATUSAMHU: JIBIDKCHUE B TIPOCTPAHCTBE, MapalIeIbHbIA TepeHoC,
CHMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHHE IMON00HS,
no00HbIe (UTYPBI; YMEHHE paclio3HaBaTh paBHbIE U MOAO0HbBIE (GUTYPHI, B TOM YHCIE B
HpPUPOJIe, UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPUUYECKHE OTHOLICHUS MpU
pelIeHnn 331a4; HaXOAUTh TEOMETPHUECKUE BEIIMYMHBI (JITMHA, YTOJI, TUIOIAAb, 00BEM)
IpU PELICHUH 3a/lad U3 APYruX y4eOHBIX MPEIMETOB M U3 PealbHOM KU3HHU; YMEHUE
BBIYUCIISITh TEOMETPHUYECKUE BEIMYMHBI (UIMHA, YTOJ, IUIOMIaIb, OOBEM, IUIOMAIb
MOBEPXHOCTH), UCHOJIb3Yys H3y4eHHbIE (POPMYNBl MU METOJbl, B TOM YHCIE: IUIONIA/b
MOBEPXHOCTU IMHUPAMUbl, PU3MbI, KOHYCa, LHWIMHJIpPA, IUIOMAAL cdepbl; 00bEM Kyoa,
OpSIMOYTOJIBHOTO Mapaijiesienunena, MUpaMUuIbl, MPU3MbIL, IWIUHIPA, KOHYca, IIapa;

YMEHHE HaXOUTh OTHOIlIEHHE 00BEMOB MOJOOHBIX (hUTYD

YMmenune ONEpUpPOBATH IMOHATHAMU: IMPAMOYIroJibHasd CHUCTEMA KOOpAWHAT, BCKTOP,
KOOpAWHATBI TOYKH, KOOPAUHATHEI BEKTOPA, CyMMa BEKTOPOB, IPOU3BCACHNEC BCKTOPA Ha
YUCIO0, Ppas3IoKECHUC BCKTOpa II0 6331/Icy, CKaJLIpHOC TIPOU3BECACHUC, BCKTOPHOC
MMPOU3BCACHUC, YIroJl MCKIAY BCKTOpaMHU; YMCHUC HCIOJb30BATH BCKTOPHLIﬁ u
KOOplII/IHaTHI:Jﬁ MCTO AJId PCIICHHA T'COMETPUUCCKUX 3aJiad W 3aad APYyrux yqe6H},1x

npeamMcTOB
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YMeHnue BBIOUpATh MOIXOSIINA METOJT ISl PEUICHHs 3a/1a4l; TOHUMAaHUEe 3HAYMMOCTH
MaTeMaTUKH B U3yYEHHUH MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBICHUN; yMEHUE
pacno3HaBaTh NPOSIBICHHE 3aKOHOB MaTeMaTUKU B HCKYCCTBE, YMEHUE IPUBOJUTH

MIPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MUPOBOM MaTeMaTUYECKOM HAyKH




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D I1O
MATEMATHKE

Kox  IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Ypcna v BEIUUCIICHUS

1.1 | HarypanbHble u 1enbie yncia. [Ipu3Haku JeTMMOCTH HEBIX YHCEIT

12 Pammionaneubie uucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TMPOICHTHI, OECKOHEUHBIE

MEPUOIUYECKHE TPOoOH

13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTereHu. JlelcTBUS ¢ apuMETHYECKUMH KOPHIMH

HaTypaJIbHOM CTETEeHU
1.4 | Crenens ¢ nensiv mokasaresneM. CTeNeHb ¢ pallMOHAILHBIM TToKazareneM. CBOMCTBA CTENEH

15 CI/IHyc, KOCHUHYC U TAHI'CHC YUCJIOBOI'0 apryMeHTa. ApKCI/IHyc, APKKOCHUHYC, apKTAHI'CHC YHUCIIOBOT'O

aprymMeHTa
1.6 Jlorapudm uucrna. JlecssTuuHbIe ¥ HATYpPAIbHBIE JIOTapUPMBI

JlelicTBuTenbHBIE uYuCia. ApupMETHYECKHE ONepalud ¢ JACHCTBUTEIBHBIMH  YHCIIAMH.

1.7

[TpuGnmxEHHbIC BEIYUCIICHUS, TPABHUIIA OKPYTICHHS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYMCICHUI

1.8  TIpeoGpa3oBanue BbIpaKCHHI

1.9  KowmrmekcHble uncia

2 | YpaBHEHUs ¥ HEPABEHCTBA

2.1  llenbie u IpOOHO-pAHOHATBHbIEC YPABHCHHSI

2.2 VppaunoHanbHbIC YpaBHECHHUS

2.3 TpUrOHOMETPUYECKUE YPABHEHHS

2.4 Tloka3satenbHble U JorapupMHUIECKHE yPABHEHHUSI
2.5  llenble u ApOOHO-pALOHATIBHBIC HEPABEHCTBA

2.6 HppaunoHajbHbIC HEPABEHCTBA

2.7 Tloka3aTeibHBIE U JIOrapU(PMUUECKHE HEPABEHCTBA

2.8 | TpuroHOMeTpHYECKHE HEPABEHCTRA

2.9  CucreMbl U COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB

2.10 | VpaBHeHHs, HEPABEHCTBA M CHCTEMBI C IApaMETPaMH

2.11  Marpura cucteMbl JMHERHBIX ypaBHEHHH. OnpeeuTe b MATPULIBI

3 OyHKIMH U TpaduKh

31 OyHk1us, cnocoOwl 3amanus Gyuakmuu. ['paduk dyakuun. Bzaumuo odpatueie pyHkiuu. YETHBIC

u HeuétHble QyHkmu. [lepuonuueckue GpyHKIUN

3.2 OO6nacte ompeneneHuss U MHOXECTBO 3HaueHW ¢yHkuuu. Hymu dysxnum. IlpomexyTkn

3HAKONOCTOSHCTBA. [I[pOMEXyTKH MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKITHH.




Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKINU HAa IPOMEKYTKE

CrenenHas pyHKIMS ¢ HATYpaJbHBIM U LIEJIBIM Moka3aTeneM. E€ cBoiictBa u rpaduk. CoiicTBa u

33 rpaduK KOpHS N-0i CTENEHH

3.4 | TpuroHomerpuueckue QYHKIHH, UX CBONCTBA U IpapuKu

3.5 | TlokasaresnbHas u jjorapuMudeckas GyHKIMU, UX CBOMCTBA U TpaQUKH

3.6 Touku paspbiBa. AcuMToThI rpadukoB GyHkuit. CBONWCTBA (QYHKIHIA, HEIPEPBIBHBIX HA OTPE3KE

3.7 | TlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHsI TTOCIIEI0BATEIBHOCTEH

3.8 | Apudmernueckas u reomeTpudeckas nporpeccud. opmyra CI0KHBIX POLEHTOB
4 Hauana MmaTemMaTHyeckoro aHaimmsa

4.1  TIpoussoanas GpyHKIHU. [IPOM3BOTHBIE FIIEMEHTAPHBIX (YHKIHI

42 [IpumeHeHre NPOM3BOAHOW K HCCIEJOBAaHHIO (YHKIMH Ha MOHOTOHHOCTH M SKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIMY Ha OTPE3Ke

4.3  IlepBooOpasHas. MuTerpan
5 MHokecTBa 1 JIOTUKA

5.1 | MuoxectBo, onepauuu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna

5.2  Jloruka
6  BeposATHOCTH U CTATHUCTHKA

6.1  OmnwucarensHas CTaTHCTHKA

6.2  BeposTHOCTB

6.3  Kombunaropuka
7 | Teomerpus

7.1  ®urypsl Ha MWIOCKOCTH

7.2 TIpsAMBIE U TIOCKOCTHU B IIPOCTPAHCTBE

7.3 | MHOrorpaHHUKH

7.4 Tena v MOBEPXHOCTH BPAICHHUS

7.5  KoopauHAThI ¥ BEKTOPBI
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