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INOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YTIyOJIEHHOTO YPOBHS
ABJISETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopasoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH it (GOpMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpHI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoileccoB. [lpu u3ydeHum kypca
oOoramarpTcsl MOpeICTaBlIeHUs O0ydalIIuXcsi O METOoAAaX HCCIEeNOBaHUsA
W3MEHYMBOTO MHpPA, pPaA3BUBACTCAd MOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJyYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOTO OOLIero oOpa3oBaHus, U
Ha Pa3BUTHUE IPEJICTABICHUM O CIIyYaWHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMM Ha BaXHBIX MPUMEpPAX, CIOKETbI KOTOPBIX IMOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaroumxcs 10JKHO c(hOpPMUPOBATHCS NPEICTaBICHHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUSl ~ AHTPONOMETPUYECKUX W JeMorpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3UMYHbIE POJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MTPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBISE€TCS 0a30il i1 OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATMCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHAIBHOCTEM, HO TaKXe COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIBbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUYUTEIBHON MEpE MCIOJIB3YIOT anmnapar
aHayn3a OONbIIMX JaHHBIX. lleHTpanbHYI0 uacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXKJIeHHE 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (OpMaIH3alUIO.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, U CTaTUCTUKa» Ha YIriIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpPUHM MHOXXECTB, HEOOXOAUMBIE [JIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4eOHBIX
KYPCOB.

Copnepxanune nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KHT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpPEIeIICHUU BEPOSTHOCTEH
MEKly 3HAYCHMSAMH CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COJEPKATEIBHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHAIIBHOTO paclpeieseHU U
3HAKOMCTBO C WX HENPEPHIBHBIMM AHAJIOraMU — MOKA3aTEJIbHBIM M HOPMAaJIbHBIM
pacrpenencHusIMHI.



TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYalHBIMU  BEIMYMHAMU U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYaloIIMXCS Ha OMNHCAaHUM U
W3YUYEHUU CITyYalHBIX SIBICHUN C MOMOIIBIO HEMPEPbIBHBIX (QyHKIMI. OCHOBHOE
BHHUMAaHHE YJEJSIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIpEICICHUSIM.

B yuebHOM Kypce mpeaycMaTpuUBaeTCsl 03HAKOMUTEIBHOE H3YYEHHE CBSI3U
MEXIy CIydyallHbIMH BEJIMYMHAMH U OIKCAaHUE OTOM CBA3M C TOMOIIbBIO
kod(dummeHTa KOppesauu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COZIEpKaHus Pa3BUBAIOT TeMY «J{MarpaMMbl pacceMBaHUs, N3YUCHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHusi, © BO MHOTOM ONHUPAIOTCS HAa CBEICHUS W3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé omuH »osneMeHT  coaepkaHusd, KOTOpBIM  Ipeuiaraercs  Ha
O3HAKOMUTEIFHOM YpPOBHE — TMOCJEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaAKOMIIEHHUE C pacIpeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TaKHX COOBITUH HOCUT Pa3BUBAIOIIMKI XapakTep U
SBJISIETCSI aKTYaJbHBIM JUIsl OyIyIIMX aOUTYpPHEHTOB, MOCTYHAIONIMX HA Yy4eOHbBIC
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIpaBICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHMKa» Ha
yriIyOJ€HHOM ypoBHE oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cs3ubi rpad, nyTu B rpade: nukibl U nenu. CteneHpb (BaJIECHTHOCTS)
BepnHbIL. ['padsl Ha TiockocTU. JlepeBbsi.

CrnydaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4alHble COOBITHSI. DJIEMEHTapHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOOBITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITui.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHNE, POTUBOIOIO0KHbBIC
coObITus. Jluarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. JlepeBO CiydailiHOTO
skcniepumenTa. Gopmyia nosnHou BepostHocTU. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHbli ONBIT (MCHBITAHKE), YCIIEX U HeyAada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u (Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX ucnblTaHud bepHymmu. CrydaiiHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuaitHas  BennuuHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenud. Onepanuu HaJl CIIy4alHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMecTHOE pacnpenesieHue JBYX CilydalHbIX BenuuyuH. HeszaBucumbie
CIIy4YallHble BEJIUMYUHBL.MAaTeMaTH4eCKOE€ OXHUIAHUE CIIyYalHOW BEJIWYWHBI
(pacupenenenus). Ilpumepsl  NpUMEHEHUS  MATEMATUYECKOTO  OXHUAAHUS
(ctpaxoBaHmue, JnoTepes). MaTemaTHUecKoe OXHIaHWE OWHAPHOW CITydalHOM
BEJIMYMHBL. MaTeMaTH4yecKoe OXKHUJAHUE CYMMBbI  CIyYailHbIX  BEJIMYHUH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYalhHOW  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHAPHOM Cly4ailHOM BeMUMHBL. MaTeMaTrudeckoe
OXXMJAHUE TIPOU3BEICHUA M JUCHEPCUS] CYMMBbI HE3aBUCHUMBIX CIIyYallHBIX
BenuunH.  Jlucmepcuss W CTaHAApPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrnpeeneHus.

11 KUIACC

HepaBenctBo YeobnméBa. Teopema UebOniméra. Teopema bepuymmm. 3akoH
Oonpmimx  uucen. BeiOopounslii  Merom  uccienoBaHuil.  BriOopouHbie



xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpOCTEHIINX THUIIOTE3 C TOMOIIBIO U3YYEHHBIX PacCpe/IeICHUM.

HenpepsiBHbIe ciy4alinble Beau4uHbl. [Ipumepbl. DyHKUMS TJIOTHOCTH
BEPOSITHOCTU paclpejiesiecHusi. PaBHOMEpHOE pachpeieieHue M €ro CBOMCTBa.
3agauu, IpUBOASAIINE K TOKA3aTEILHOMY pacipeAesieHUI0. 3a1auu, MPUBOIAIINE K
HOPMAJIbBHOMY pacrpeieeHuIO. OyHKIMS IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pactpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPECIICHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
npuBoOAsIIME K pactpenenenuto [Iyaccona.

KoBapmarus nByx ciaydadiHbix BenuuudH. KoadduiumeHt muHEHHOM
koppensiuu.  CoBMecTHbIe  HAONIOACHUS  ABYX  BEIMYMH. BBIOOpOUYHBIH
KO3(phULMEHT Koppenanuu. Paznmuuue Mexay JTUHEHWHOW CBS3BI0 U NMPUYHMHHO-
CJII€JICTBEHHOM CBA3bI0. JIMHEHAs perpeccusi, METO/I HAMMEHBIIUX KBAIPATOB.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMs YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» (YI'JIYBJIEHHBIM YPOBEHDb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PAa3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMO/JICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HayKH U JIeITeIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUAs ACTETUKY MATeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUA, PACCyXICHU, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUA:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTo ¥ 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, PEryJsipHas (U3NYecKash aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHBIE IUIAHBI,
TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;



7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMAIbHO-DKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPUPOJHON M COIMAIbHON
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYSCKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTUS UMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IMO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue aeficTBus:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpeJEICHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiacCcU(UKaAIUY,
OCHOBAHMSI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JaHHBIX, HAOIIONECHUAX U YTBEPKICHUSX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboyiee MOAXOAAINMK ¢ y4éToM
CaMOCTOSATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;



MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BbIIBUIaTh
MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

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

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IMYHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OILICHUBATH HaJEKHOCTh uHpopManmn o CaMOCTOSATENIbHO
c(hopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkJACHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTUPOBATH ITOJYy4YEHHBIN pE3yJIbTAT;

B Xoj€ 00CYyXIIeHUs 3aJaBaThb BOIPOCHI IO CYLIECTBY 00CYXI1aeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMuUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3a/1ay
MPE3eHTAlUU U OCOOEHHOCTEN ay IUuTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILIECHUs 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh



croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHUs
MaTeMaTUYeCKOM 3a/1auiu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBUSIM, OOBICHATH MPUIUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YIbTaTOB JNESITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEILHOCTD:

MMOHMMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYX JAaTh IMPOIECC W PpPe3yJbTaT paboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UiICHAMH KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOET0 BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBHSI.

HPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kiiacca 00yyaromuncs HayuuTcs:

CBOOOJHO OMEpUPOBATh MOHATUSIMU: rpad, MIOCKUN rpad, CBSI3HBINA rpad,
nyTh B rpade, uenb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YailHOrO
DKCIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATh TOHATHUSAMHU: CIyYalHBIA OKCIIEPUMEHT (OTIBIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIEeMEHTapHBIN MCXO)
CIy4ailHOTO  OTBITa, HAXOJWUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaXOJUTh U (HOPMYIHPOBATH COOBITHS: TIEPECCUCHHE, O0OBEAMHCHUE TaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIIOJIOXKHOE JAHHOMY, HCIIOJIB30BATh JIUATPAMMBI
Diinepa, KOOPIMHATHYIO MIPSAMYIO JJIsi PEIICHUs 3aj/iad, MOJIb30BaThes (popmyIioit
CJIOEHUSI BEPOSITHOCTEN JJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;

ONEPUPOBATh  IMOHATHIMMU: YCIOBHAs  BEPOSITHOCTh,  YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITUS, JIE€PEBO CIYYalHOrOo JKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHI C TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CJIy4ailHOTrO OMbITa, HKCIOJb30BaTh (POPMYIYy IOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alMU CIy4aHOTO YKCIIEPUMEHTA;
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OPUMEHATh HM3yYE€HHblE KOMOMHATOpHBIE (OPMYJBl ISl EPEUNCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4allHOTO OIbITa, PEIICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUpPOBAaTh MOHATHAMM: OWHAPHBIM  CIy4yailHBIH  OIBIT
(ucblTaHuE), yClex M HeyJada, HE3aBUCHMbIE HUCIBITAHUS, CEpUsl HUCIIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUHM HCIBITAHUM 1O IEPBOrO ycHexa, B
Cepuu UCIbITaHUW BepHyJIu, B OMBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO ONEpUPOBATh MOHATUSMHU: CilydailHash BEJIMYMHA, paclpeliesieHue
BEpOSITHOCTEW, JAMarpaMMa paclpeiesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMeTpUYECKOe, OMHOMUATILHOE paclpesiesiCHUE;

OIIEPUPOBATH IMOHATUAMM: COBMECTHOE paCIpeleIcHUue ABYX CIIy4anHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpEeesieHUsl JBYX CIydalHBIX
BEJIMYUH JUISI BBIJCIICHUS DPACHPEINCICHUS  KaXJAOW BEIWYMHBI, ONPEICICHUS
HE3aBUCUMOCTH CIIy4YailHbIX BEJIMYNH;

cBOOO/IHO ONEPUPOBATH MOHATHEM MAaTEMAaTUYECKOTO OKHUIAHUS CIy4yailHOU
BEJIMYMHBI (pacnpesiesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IpU pEUIeHUH 337a4, BBIYUCIATH MAaTEMAaTHYECKOE OKHMJIaHWE€ OMHOMMAIIBHOTO U
r€OMETPUUECKOTO PACIIPEEIECHUN;

CBOOOJHO OMEpPUPOBATH MOHATUSIMH: JUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipeiesieHHsi) TIPU PEILLIEHUU 3a/lay, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHUAJIBHOTO pacipeaesieHuit.";

K koniy 11 kiacca o0yyarouniicst Hay4uTes:

BBIUUCIIATH BHIOOPOUYHBIE XapAKTEPUCTUKH 10 TaHHOW BBHIOOPKE U OILICHUBATh
XapaKTePUCTUKN TEHEPaJbHOW COBOKYNHOCTH JAHHBIX 1O BbIOOPOYHBIM
xapaktepucTukaM. OLIEHUBaTh BEPOSTHOCTU COOBITUH M MPOBEPSTH MPOCTEHIIINE
CTaTUCTHUYECKHUE THIIOTE3BI, MOJIb3YSICh H3yUYEHHBIMU PACpPEIEICHUSIMU;

OPUBOJNUTH  TNPUMEPHl  334ad, HOPUBOMIIIMX K  IOKAa3aTEIbHOMY
paclpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpElEIeHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIUS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTH BEPOATHOCTU HOPMAJIBHOTO paclpeesIeHus,
(GyHKLHS TTIOTHOCTU U CBOMCTBAa HOPMAJIBHOTO paclpeieIeHUs;

onpenensaTh  KodQPUIMEHT  JUHEHHOW  KOppensiuuu,  BbBIOOPOUYHBIN
ko3 puieHT KOppesiuu




TEMATHYECKOE IINTAHUPOBAHUE
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10 KUIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM u@posBbie

Ne n/mm ——— pasi Beero Kontpoabubie IlpakTuyeckue 2:3 p(zll):ﬂm ar eJ)IbHH e

padoThbI padoThI pecypebi

1 DneMeHTHl Teopun rpados 3 Eﬁgil}l/(?::;angdoul.(ru /02.4/10

) Cry4aifHble OTIBITHI, CIIy4aitHbIE COOBITUS U 3 bubnnoreka [JOK
BEPOSITHOCTH COOBITHIA https://lesson.edu.ru/02.4/10
Omneparuu HaJ MHOKECTBAMH U COOBITUSIMH.

3 CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN. 5 bubnuoreka [IOK
YcnoBHas BepossTHOCTh. HezaBucumbie https://lesson.edu.ru/02.4/10
COOBITUSA

4 DneMeHThl KOMOMHATOPUKH 4 1 Eggijl/?:seslcoangg)uliu /02.4/10

S Hommmamn Bepmyam, Coyoniott wop s 3 ubmorera LIOK

N https://lesson.edu.ru/02.4/10
KOHEYHON COBOKYIHOCTH

6 CrnyualiHble BEJIMUUHBI U PACTIPEAETICHUS 14 1 bubmorexa HOK

https://lesson.edu.ru/02.4/10

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
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11 KJIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudpoBbie)
Ne /m HpOrpAMMEI Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTebHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 3axo GonbIImx THCe 5 https://lesson.edu.ru/02.4/11
2 DIeMEeHTHI MATEMATUUECKON CTATUCTUKU 6 Bubmzorexa LIOK
https://lesson.edu.ru/02.4/11
, | Comermme oyt 4 B 10K
pacrpen ’ https://lesson.edu.ru/02.4/11
HOPMaJIbHOE pacripeieleHus
bu6mmoreka [JOK
4 Pacipezenenue 1lyaccona 2 https://lesson.edu.ru/02.4/11
5 CBs3b MEXKIY CIIYYalHBIMUA BEIMYHHAMU 6 Bubmzorexa LIOK
Ay ciy https://lesson.edu.ru/02.4/11
. bubnuorexa [JOK
6 O0001IeHre 1 cucTeEMaTH3aus 3HaHUI 11 1 hitps://lesson.edu.ru/02.4/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
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10 KJIACC
Konu4yecTBo yacoB Jlara DJIeKTpOoHHbIe UG pPOBbIE
Nen/m Tema ypoka o0pa3oBaTe/bHbIE
yp Beero Kontpoabubie IIpakTuyeckue - p
padoThI padoThI pecypchl
I'pad, cBsa3HEI rpad), mpencraBieHne bubmorexa HOK

1 paw pag, ip 1 https://lesson.edu.ru/02.4/10
3aJla4M ¢ MOMOIIIbIO Tpada

) CreneHnsp (BaJIGHTHOCTD) BEPILIUHBL. 1 bubnunoreka [JOK
[Tyte B rpade. Llenn u muKIIb! https://lesson.edu.ru/02.4/10
I'padst Ha mockocTu. JepeBo bubnnorexa [HOK

3 . 1
CIIy4alHOTI'0 SKCIIEPUMEHTA https://lesson.edu.ru/02.4/10
CrnyuaiiHble DKCIIEPUMEHTHI (OTBITHI

4 u CJ}; yaliHbIE CO6BII)TI/I${ ( : 1 bubmorexa HOK

y ' https://lesson.edu.ru/02.4/10
DneMeHTapHbIe COOBITUS (UCXOIbI)
BeposiTHOCTB ciy4aifiHOTO COOBITHS.

5 BeposiTHOCTH COOBITHI B ONIBITAX C 1 bubnuoreka [IOK
PaBHOBO3MOXXHBIMH 3JIEMCHTApPHBIMU https://lesson.edu.ru/02.4/10
COOBITUSIMH
BeposiTHOCTB cityuyaliHOTO COOBITHSI.

6 BeposiTHOCTH COOBITHI B OTIBITAX C 1 bubmuorexa [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://lesson.edu.ru/02.4/10
COOBITUSIMH
[Tepecedenue, oObeTMHEHNE

7 MHOECTB U COOBITHH, 1 bubmuorexa [JOK
MIPOTUBOMNOJIOKHBIE COOBITHSL. https://lesson.edu.ru/02.4/10
@opMyiia CII0KEHUS BEPOSITHOCTEN

2 VYcnoBHast BEpOSITHOCTh. Y MHOXKEHUE 1 bubnmoreka [JOK
BepoATHOCTEN. PopMyJia YCIOBHOM https://lesson.edu.ru/02.4/10




BEPOSITHOCTH
VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
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9 BeposATHOCTEH. Dopmysia yCI0BHOK bubmorexa LIOK
P - POPMyIa y https://lesson.edu.ru/02.4/10
BEPOATHOCTH
10 dopMya MOJTHON BEPOATHOCTH bubmorexa HOK
PMY P https://lesson.edu.ru/02.4/10
1 ®opmyna baneca. HezaBucumele bubnnorexa [HOK
coOBITHS https://lesson.edu.ru/02.4/10
Komb6unatopHoe npaBuio
12 MHO)KGHI/I?[pHe e(l:‘)TaHOBKI/I u bubmorexa HOK
Y - Hep https://lesson.edu.ru/02.4/10
(hakTopuan
13 Uucno coueranuid. TpeyroibHUK bubnuorexa [JOK
[Tackans https://lesson.edu.ru/02.4/10
bu6mmoreka [IOK
14 Popmyna bunoma HeiotoHa https://lesson.edu.ru/02.4/10
KonTponbnas padota Nel: "I'pader
15 BE osprHOCTI/I l\p/IHO)KGCTBa page 1 bubmmorexa [IOK
P > ’ https://lesson.edu.ru/02.4/10
KOMOMHATOpHKA
bunapHbI Cy4alHBIN OIBIT
WCIIBITAaHUE), YCIIEX U HeyIava.
16 %63aBI/ICI/IML)I,C};/ICHLITaHI/IS}IIHCe ust bubmorexa [IOK
A ep https://lesson.edu.ru/02.4/10
HE3aBUCHUMBIX HCTIBITAHUN JI0 TIEPBOTO
ycnexa
17 Cepust HE3aBUCUMBIX UCIIBITAHUM J10 bubnmoreka [JOK
TEPBOTO ycIexa https://lesson.edu.ru/02.4/10
13 Cepus He3aBUCHUMBIX HCTIBITAHUN bubnmnoreka [JOK
bepnysu https://lesson.edu.ru/02.4/10
19 CrnyuaitHblii BEIOOP U3 KOHEYHOU bubnnorexka [HOK
COBOKYITHOCTH https://lesson.edu.ru/02.4/10
20 [TpakTuueckas pabota ¢ bubnmoreka [JOK




HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TadJIUIL
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https://lesson.edu.ru/02.4/10

CrnydaiiHasi BeJIM4YMHA.

bu6mmoreka [IOK

21 Pacnipenenenue BepoATHOCTEN.
pel P https://lesson.edu.ru/02.4/10
Junarpamma pacnpenesieHus
Onepanuu Haj Clly4ailHbIMU
2 BenuuuHamu. [Tpumepst bubnnorexa [JOK
pacnpenenenuid. bunapnas ciydaiinas https://lesson.edu.ru/02.4/10
BEJIMYMHA
23 I'eomerprueckoe pacnpeneneHue. bubnnorexa [HOK
buHomuaneHOE pacnpeaeneHue https://lesson.edu.ru/02.4/10
MaremMatnueckoe 0KHUIaHHue
24 ciy4aitHoit BennuuHbl. COBMECTHOE bubnuoteka [JOK
pacrpeneiieHue IByX CIIy4aiHbIX https://lesson.edu.ru/02.4/10
BEJIMYUH
HezaBucumele ciryyaiiHbie BEJIMUUHBI.
CBoiicTBa MaTEMaTUYECKOTO
25 oxuaanug. Marematuueckoe bubmorexa [IOK
A ’ . N https://lesson.edu.ru/02.4/10
OXKuJaHue OMHApHOU cirydaitHOM
BEJIMYUHBI
MaremaTuyecKoe OKHUIaHuE
26 F€OMETPUYECKOTO U 6H§{OMI/I8.J'ILHOP0 bubmorexa [IOK
P . https://lesson.edu.ru/02.4/10
pacrnpeeneHni
27 Hucniepcus u ctaHapTHoe bubnmoreka [JOK
OTKJIOHEHHE https://lesson.edu.ru/02.4/10
78 Jucnepcust OuHapHOU Ciy4aiiHON bubnnorexka [HOK
Benn4KHbI. CBOMCTBA JUCTIEPCUU https://lesson.edu.ru/02.4/10
MaremaTuuecKoe OKHUIaHuE
A bu6mmoreka [IOK
29 MPOU3BEICHUS U AUCTIEPCUS CYMMBI

HE3aBUCHUMBIX CJIy‘-IElﬁHBIX BCJINYHUH

https://lesson.edu.ru/02.4/10




,HI/ICHepCI/ISI OMHOMHUAJILHOI'O
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30 pacupenenenus. [Ipakruueckas 1 bubnunoreka [HOK
paboTa ¢ UCIoIb30BaHUEM https://lesson.edu.ru/02.4/10
ANEKTPOHHBIX TAOJIHII
Hucnepcus u ctaHapTHOE
j |Cmememmemmene | Buniorsa LOK
pactipei - P https://lesson.edu.ru/02.4/10
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL
37 O00011IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HAaHUH https://lesson.edu.ru/02.4/10
K 0):
33 "I/(I)?;EI(:;}:I?IﬂBia?TJ?HJ:o Crny4yaliHble 1 1 Bu6morexa LOK
PHYILI. y,, https://lesson.edu.ru/02.4/10
BEJIMYUHBI U pacIpe/iesIeHUs
34 O06001IeHne U CUCTEMaTU3AIIHS 1 bubnuotexa [JOK
3HaHUM https://lesson.edu.ru/02.4/10
OBIIEE KOJIMYECTBO YACOB I10 34 5

[NPOTPAMME




17

11 KJIACC
KosnvecTBO 4acoB JMara JIeKTPOHHBbIE U(PPOBHIE
Nen/m  Tema ypoka o0pa3oBaTeJbLHbBIE
yp Beero Kontpoabubie IIpakTuyeckue w3yeHus p
padoThI padoThI pecypchl
Hepasencrso YeoOrimeBa. Teopema
1 ‘{egmmeBa Teopema bepn J'IJ'II:/I 3akoH 1 Bubmzorexa LIOK
) p PHY ) https://lesson.edu.ru/02.4/11
OOJIBIINX YKCET
HepasenctBo YeOrimeBa. Teopema
2 qe6pblmeBa Teopema bepu JIJIII)/I 3akoH 1 Brommozexa [IOK
) P PHYILTH. https://lesson.edu.ru/02.4/11
OOJIBILINX YHUCEN
Hepasencrso YeOrimeBa. Teopema
3 qegmmeBa Teopema bepu J'IJ'III)/I 3akoH 1 Brbmuozexa [IOK
) p pHY ) https://lesson.edu.ru/02.4/11
OOJIBIINX YKCET
4 BEI100pOUHEIT METOT UCCIIENOBAHUIT 1 Bubmiorexa LOK
p A A https://lesson.edu.ru/02.4/11
5 [IpakTryeckas pabora c 1 bubnnoreka [JOK
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIUII https://lesson.edu.ru/02.4/11
I'enepanbHast COBOKYITHOCTb U
cily4aiiHas BIOOpKa. 3HAKOMCTBO €
6 BBEIOOPOYHBIMU XapaKTEPUCTHKAMH. 1 bubmuorexa [JOK
OrneHka cpefHero u JUCnepCcuun https://lesson.edu.ru/02.4/11
reHEPAIbHON COBOKYITHOCTH C
TTOMOIIIbIO BEIOOPOUYHBIX XapaKTEPUCTHK
I'enepanbHast COBOKYITHOCTb U
cly4aifHasi BRIOOpKa. 3HAKOMCTBO C
7 BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU. 1 bubnnorexka [HOK

OneHka cpeJHEro U JUcnepcun
reHepaJIbHOW COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

https://lesson.edu.ru/02.4/11




OrneHrBaHME BEPOATHOCTEH COOBITUI

18

bubmuorexa [JOK

8 110 BBIOOpKE https://lesson.edu.ru/02.4/11
Craructuueckas runoresa. [IpoBepka

9 MIPOCTEUIINX THIIOTE3 C HOMop BIOp bubmorexa [IOK

po¢ HI . https://lesson.edu.ru/02.4/11
CBOMCTB M3YUYEHHBIX pacupeieeHui
Craructuueckas runoresa. [Iposepka
10 MPOCTEHIIIUX TUIOTE3 C HOMOp LIOp bubmorexa [IOK
P N i N https://lesson.edu.ru/02.4/11
CBOMCTB M3YUYEHHBIX pacnpeieaeHui

1 [IpakTrueckas padoTa ¢ bubnnoreka [JOK
MCIIOJIb30BAHUEM DJICKTPOHHBIX TA0JIUIT https://lesson.edu.ru/02.4/11
IIpuMepbl HEMPEPBIBHBIX CIIYYANMHBIX

12 BCI?'II/I‘II/IFI)-I o HII)( I;I;I HHOTHOgTH bubmorexa [IOK

- CYHKI https://lesson.edu.ru/02.4/11
BEpPOSITHOCTH
PaBHOMEpHOE pactipeneneHue.

13 [Ipumepsl 3aa4, MPUBOAAIINX K bu6mmoreka [IOK
MOKA3aTEeIbHOMY U K HOPMAJIBbHOMY https://lesson.edu.ru/02.4/11
pacrnpeneneHusiMm

14 QOyHKIUA INIOTHOCTA BEPOSATHOCTH bubnnorexka [JOK
[I0Ka3aTeJIbHOTO PacIpencIeHUs https://lesson.edu.ru/02.4/11
OyHKIMS TIIOTHOCTH BEPOSITHOCTH bubmuorexa [IOK

15
HOPMAaJIBHOTO pacipeaciieHus https://lesson.edu.ru/02.4/11
ITocnemoBaTeIbHOCTE OTMHOYHBIX

16 HEe3aBUCUMBIX cOObITHI. [Tpumep bubmuorexa [IOK
3a/1a4u, IPUBOSILEH K pacCIpEACIICHUIO https://lesson.edu.ru/02.4/11
ITyaccona

17 [IpakTryeckas pabora c bubmuorexa [IOK
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIHII https://lesson.edu.ru/02.4/11

18 KoBapuanus aByx ciiydyaliHbIX BEJTUYHH. bubmmoreka [JOK
Koadduuuent koppensuuu https://lesson.edu.ru/02.4/11

19 CoBMecTHBIC HAOTIOEHUS IBYX bubnmoreka [JOK




BEJIMYMH
Bri6opounsrii ko3 durimeHT

19

https://lesson.edu.ru/02.4/11
bubmuoreka [JOK

20 KOPpEISLUN https://lesson.edu.ru/02.4/11
Paznuuue Mexy TMHEUHOM CBS3BIO U bubmuorexa [JOK
21 N
MIPUYHUHHO-CIICICTBEHHOM CBSI3bIO https://lesson.edu.ru/02.4/11
22 JIuneiHas perpeccus bubmmorexa [IOK
perp https://lesson.edu.ru/02.4/11
73 [IpakTuueckas padoTta ¢ bubnuorexa [JOK
HCIIO0JIb30BAaHUEM DJICKTPOHHBIX TAOJIHII https://lesson.edu.ru/02.4/11
[IpencraBieHue JaHHBIX C TOMOIIBIO
24 Ta%JIII[/I Y iar azlle onncaTeJIBII{J;ﬂ bubmorexa HOK
Il 4 arp ) https://lesson.edu.ru/02.4/11
CTaTUCTHKA
75 OnbITH ¢ PABHOBO3MOXHBIMU bubnuotexa [JOK
3JI€MEHTapPHBIMUA COOBITUSIMHU https://lesson.edu.ru/02.4/11
2% Brruucnenue BeposTHOCTEH COOBITHI C bubnuoreka [IOK
pUMeHEeHueM Gopmy https://lesson.edu.ru/02.4/11
Boruncnenue BeposiTHOCTEN COOBITUH C
MPUMEHEHHEM T'paUuECKUX METO/I0B: bubnmnoreka [JOK
27
KOOpJMHATHAS MpsiMasi, 1epeBO, https://lesson.edu.ru/02.4/11
nuarpaMmma Ditnepa
28 CrnyualiHble BEIMYUHBI U bubmuoreka [IOK
pacrnpeeneHus https://lesson.edu.ru/02.4/11
29 MaremaTrdeckoe OKHIaHUE bubmuorexa [JOK
CIy4YaliHOU BEJIMYUHBI https://lesson.edu.ru/02.4/11
30 MaremaTruueckoe OKuaaHue bu6mmorexa [IOK
CIIy4aiiHOM BEJTMYUHBI https://lesson.edu.ru/02.4/11
31 Kontponbras padota: "BeposTHocTs 1 1 bubnmoreka [JOK
CTaTUCTHKA" https://lesson.edu.ru/02.4/11
37 Brruncnenue BeposiTHOCTEH COOBITUI C bubmuorexa [JOK

npuMeHeHneM (Hopmy U rpaduIecKux

https://lesson.edu.ru/02.4/11




METOJIOB
Brruncienue BeposTHOCTEH COOBITHIM C

20

bubmuoreka [JOK

33 npuMeHeHneM (HopmyIt U rpaduIecKux 1 https://lesson.edu.ru/02.4/11
METOI0B

34 CaJlIcynq aeH HeIJ)IIeeHBI/IG;JII H;dI;I;Z;dI;TquCKoe 1 bubmnorexa IOK
pactipel BV https://lesson.edu.ru/02.4/11
OKUJIAHWE CITYYaiHOW BEITMYHHBI

OBUIEE KOJIMYECTBO YACOB I10 34 1

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KUIIACC
Kon .
Tt IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOCHHS OCHOBHO
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 UWTaTh U CTPOUTH TAOJUIIBI U JUATPAMMBI
6.2 OmnepupoBath NOHATHIMH: CpeHee apu(mMeTnieckoe, MeIuana, HauoobIIee,
HavMEHbIlIee 3HAaUCHHUE, pa3Max MacCUBa YUCIOBBIX JaHHBIX
OnepupoBarh MOHITUSAMHU: CIYYaWHBIN SKCIEPUMEHT (OMBIT) U CIydaiHOE
cOOBITHE, JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN UCXO/) CIIy4ailHOTO OIbITA;
6.3 HaxoJIUThb BEPOATHOCTH B ONBITAX C PAaBHOBO3MOXHBIMHU CIIyYalHBIMHU
COOBITUSIMHM, HAaXOAUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUIl B HM3YUYEHHBIX
CIIy4alHbIX 3KCIEPUMEHTaX
Haxomuts u ¢popmynupoBaTh cOOBITUS: TIepeceueHrne U 00bEAMHEHNE TaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHUBOMIOJIOKHOE TAHHOMY COOBITHIO; ITOJB30BaTHCS
auarpaMmamMu Jisiepa U GOpMyINIoi CI0XKEHUs BEpOSITHOCTEH NMpHU pelieHHH
3a1a4y
OnepupoBaTh MOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTHU C TIOMOIIIbIO MPaBUJIa YMHOXKEHHUS, C TIOMOIIIbIO JIepeBa
CIIy4aliHOTO OIIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABWJIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh TOHATUSAMU: HCIBITAHWE, HE3ABUCHUMbBIE HWCIBITAaHUS, CEPUS
6.7 UCIBITAaHUN, yCleX W HEey/Jaya; HaXOIUTb BEPOATHOCTH COOBITUH B Cepuu
' HE3aBHCHMBIX HCIBITAHUA JO IE€PBOr0 YCIEXa, HaXOAWTh BEPOSTHOCTU
cOOBITHH B cepuu ucnbplTaHuil bepHysmim
6.8 OnepI/IpOBaTri MOHATUSAMM:  CIIy4yallHas  BEJIMYMHA,  paCHpeAciICHHe
BEPOSATHOCTEN, [Uarpamma pacipeesIeHus
11 KIIACC
Kon "
AT IIpoBepsiembie NpelMeTHbIE Pe3yIbTaTbl 0CBOEHHs 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAUEHUH CIy4YailHON BEJIMYMHBIINO PACIPEAEIECHUIO
WM C TOMOUIBIO AMAarpaMM
OnepupoBaTh MOHATHEM MaTEMaTHYECKOI'O OKHUIAHUS, NPUBOAUTH IPUMEPHI
5.2 TOr0, Kak MPUMEHSETCS MATEeMaTUYECKOE OXKWJIAHWE CIIy4YalHOW BEJIMYWHBI,
HaXOAUTh MATEMaTUYECKOE OKUJAHKE 110 TaHHOMY PACIIPENETICHUIO
53 HiMeTh mpeicTaBlIeHNE O 3aKOHE OOJIBIIINX YHCET
54 NmeTs nipeacraBiieHuE 0 HOPMAJIBHOM PACIPEACIICHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHue MaHHBIX ¢ TOMOIIBIO Tabmui U nuarpamm. Cpeanee apudmerndeckoe,
MearaHa, HauOoJplllee M HanMEHbIllee 3HAYeHUs, pa3Mmax, JUCIHEepCUsi U CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

6.2

6.3

CrnyyJaifHble SKCIIEPUMEHTHI (OTIBITHI) M CIIydaifHble COOBITHS. DJIEeMEHTapHBIE COOBITHS
(ucxozpl). BeposiTHOCTB citydaifHOro coObITHS. baM30CTh 4acTOTBHIM BEPOSTHOCTH
coObiTuil. CiydaiiHple ONBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

Omnepanuu Haj COOBITHSIMU: IEepecedyeHue, 00beAMHEHUE, TPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyia Cl0KeHUs BEPOATHOCTEN

6.4

VYcnoBHass ~ BEpOSTHOCTb.  YMHOXKEHHE  BepoATHOcTed.  JlepeBo  ciydailHOro
skcniepuMenTa. @opmyia mojHOM BepoaTHOCTU. HezaBucumeble cOOBITHS

6.5

6.6

6.7

Kombunatoproe npaBuio ymHoxenus. [lepectanoBku u paxtopuan. Yuciao coueTaHnuil.
Tpeyronpuauk [lackans. @opmyna 6mHOMa HproToHA

BunapHbIii ciydaifHbIN ONBIT (MCTIBITAHUE), YCIeX U Heyaaya. HezaBucumble UCIIBITaHUS.
Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepusi He3aBUCUMbIX HWCIIBITAHUN
bepnymn

Crnyuaiinas BenuuuHa. PacnpeneneHue BeposTHOCTEW. JluarpamMma pacrnpenesieHusl.
[Ipumeps! pactpeneneHnii, B TOM 4Kciie TEOMETPUYECKOeH OMHOMHUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

5.2

53

UucnoBble XapaKTEPUCTUKH CIy4YalHBIX BEJIMYMH: MaTEMaTHYeCKOe OXUAAHUE,
JUCIepCUsl U CTaHAAPTHOE OTKJIOHEHue. IIpumeprl mpuMeHEHHs MaTeMaTHYECKOIo
OXKUJaHMS, B TOM YMCIE B 3ajadyax M3 IOBCEIHEBHOHN >XM3HH. MaremaTuueckoe
OXHUjaHue OWMHApHOW CIyyailHOM BeMUMYMHBL. MaTeMaTH4eckoe OXKHIAAaHUE CYyMMBbI
CIIy4alHbIX BeJIMYUH. MaTemaTuyeckoe OKUJaHUE U TUCHEPCUsS T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieleHui

3akoH OOJIBLINX YKCEN U €ro POoJib B HayKe, MpHupojie U obuiectBe. BoIOOpOUHBIi MeTO T
HCCIIEN0BAHUMN

[IprMmepbl HENPEPBIBHBIX CIIy4alHbIX BEIUYMH. [IOHITHE O IIOTHOCTH pacnpeleIeHus.
3anauyn, NPUBOJALIME K HOPMalbHOMY pactpeneieHuto. [loHsATHE O HOpMalbHOM
pacnpeneneHuu
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K PeMETHBIM Pe3yJbTATAM OCBOCHUS
MPOBEPSAEMOr0  OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001Iero
TpeOoBaHus o0pa3oBaHusi

Bnagenue meTonamu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4; YMEHHE
dbopMynupoBaTh U OMNEPUPOBATH MOHATHUSIMHU: OIMpEICIICHUE, AaKCHOMa,
Teopema, CJIEICTBHE, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, PAaBHOCHJIbHBIE
(GbOopMyNHUPOBKHY; TPUMEHATh MX; yMeHHe ¢GOopMyIUpoBaTh OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKJIEHUE, PUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METO/T MaTeMaTUYECKOM WHAYKIIHH; MPOBOAUTH
JI0Ka3aTeJIbHbIE PACCY’KJIEHUS IPU PEIIEHUU 3a]ay, OLICHUBATh JIOTHYECKYIO
MIPaBIJIBHOCTH PACCY>KICHHI; YMEHHUE ONepUpOBaTh MOHATUSMU: MHOKECTBO,
[IOJIMHOKECTBO, OIEpallMM HaJ, MHOXECTBAMH; YMEHHUE MCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar Ui OMMCAHUS PEaTbHBIX MPOIIECCOB U
SBJIGHUA W MpU PEUIeHUH 3a7ad, B TOM YHUCIE M3 JPYIHX Yy4eOHBIX
MpeIMETOB; YMEHHE ONEPUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo,
LUKJI, rpad Ha TMJIOCKOCTH; YMEHHE 3a/aBaTb M ONKMCHIBaTh TIpadbl
Pa3IUYHBIMH CIIOCOOAMU; MCII0JIb30BaTh rpadbl IPU PELICHUHN 33134

YMeHue onepupoBaTh MOHATUSMU: HATypaJbHOE YHCIO, LEJIOE YHUCIIO,
CTENEHb C LEJbIM IOKa3aTesleM, KOpPEeHb HaTypalbHOM CTENEHU, CTENEHb C
palMOHAIbHBIM [IOKA3aTEIEM, CTENEHb C JEHCTBUTEIBHBIM II0KA3aTelIEM,
jorapu@M 4ucia, CHHyC, KOCUHYC ¥ TaHI'€HC IIPOU3BOJIBHOIO YHCIIA, OCTATOK
10 MOAYJIO, PAallMOHAJIbHOE YHUCIO, MPPALMOHAIBHOE YHUCIIO, MHOXKECTBA
HaTypalbHbIX, IEJIbIX, PAUOHAIBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE
UCIOJb30BATh TMPHU3HAKU JEIMMOCTH, HAMMEHBIIMHA OOIMI JenuTens U
HauMeHblIee oOllee KpaTHoe, alroput™M EBKkauaa mpu pemieHud 3anad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMHU CUUCIIEHUS; YMEHHE
BBITIOJIHATh BBIYMCIEHUE 3HAYEHUN W TpeoOpa3oBaHMsI BBIPAXKEHUH CO
CTENEeHSMH U JorapupmMamu, TpeodOpa3oBaHUs APOOHO-PALMOHATBHBIX
BBIpKEHUI; yMEHHE ONEepUpOBaTh MOHATHSAMH: IIOCIEI0BAaTEIbHOCTD,
apupMeTHyecKasi MPOrpeccusi, reoMeTpuyeckas Mporpeccusi, OECKOHEYHO
yObIBaro1as reoMeTpHuyecKast MIpOrpeccusi; yMEHHE 3aJlaBaTh
MOCTIeIOBATENbHOCTH, B TOM YHCIE C TOMOIIBIO PEKYPPEHTHBIX (BopMyiI;
yMEHHE ONEepUpOBATh MOHSTUSIMU: KOMIUIEKCHOE YHCIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOro uucia, ¢dopma
3alMcH KOMIUIEKCHBIX 4Hced (FeoMeTpuyueckas, TPUTOHOMETpHYecKas W
anreOpandeckas); yYMETb IPOU3BOAUTH apU(PMETHUYECKHUe JEHCTBUS C
KOMIUIEKCHBIMH ~ YMCJIaM{;  NPUBOJUTH  NPUMEPbl  HCHOJIb30BAHUSA
KOMIUIEKCHBIX 4YMCEJl; OIEpUPOBaTh MOHATHAMM: MaTpuna 2x2 u 3x3,
OIIpEICNIUTENb MAaTPHULIbl, FEOMETPUUECKUN CMBICIT ONIPEIEIIUTEINS

YMeHue onepupoBaTh MOHATUSMU: palMOHAIBHBIE, WPPALMOHAIIBHBIE,
NOKa3aTelbHble, CTEIEHHbIE, JOrapu(MUUYecKue, TPUTOHOMETPUYECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHITUSIMHU:
TOXAECTBO, TOXKAECTBEHHOE IpeoOpa3oBaHUE, YPaBHEHHUE, HEPABEHCTBO,
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CHUCTEMa ypaBHEHUHN U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHHM, HEPABEHCTB
U CHCTEM; YMEHHUE pelllaTh YpaBHEHUsI, HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO
pa3UyYHBIX NPUEMOB; peElIaTh YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; NPUMEHATh YpaBHEHUS, HEPABEHCTBA, HX CHCTEMbI IS
pelIeHrs MaTeMaTHYeCKHX 3a7ad U 3a7ad U3 pa3IudHbIX o0JacTell HAyKu |
peabHOM KU3HU

YMeHue onepupoBaTh NOHATUAMM:  (QYHKUUS, UETHOCTb (DyHKIUH,
NEPUOUYHOCTh  (YHKIMH, OTrPAaHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJiplllee M HaMMEHbIIEee 3HAa4YeHUs
(GYHKIMM Ha MPOMEXYTKE, HEmpepbiBHAs (YHKIHS, aCUMITOTH Trpaduka
¢GbyHKUMH, TepBas U BTOpas NMPOU3BOAHAS (YHKLUHU, I'€OMETPUUECKUH U
¢bu3nveckuii  CMBICI  TPOW3BOJHOM, IEpBOOOpa3Has,  OIpeneTEHHBIN
UHTErpaj; YMEHHME HaXOIUThb AacCHUMOTOTHl TIpaduka (QYHKUUHU; YMEHHE
BBIYUCIISTH [IPOU3BOJIHBIE CYMMBbI, IPOU3BEIEHHUS, YACTHOI'O U KOMIIO3HUIUU
(GyHKUMH, HAXOUTh ypaBHEHHE KacaTeJIbHOU K rpaguky (QyHKIHMH; yMEHUE
HaXOJUTh IPOU3BOJHBIC AIEMEHTApHbIX (YHKIMI; yMEHHE MHCIIONIb30BaTh
IIPOU3BOJIHYIO JJIsl UCcleloBaHMA (DyHKUUI, HaxOAUTh HauOOJIbLIME U
HAaMCHBIINE 3HAuYeHHWs] (QYHKUUH; CTPOUTH TpaUKH MHOTOUICHOB C
UCIOJb30BAHUEM  alllapaTa MaTeMaTU4YecKOro  aHalu3a; IPUMEHATh
MIPOU3BOJIHYIO /ISl HAXOXKIEHUS HAWTy4lIero pelieHysl B IPUKIIAJAHbIX, B TOM
YlCli€ COLMAIbHO-)KOHOMHUYECKUX M (PU3UYECKHX 3aJadyax; HaXOAMTh
IIOMAA U 00BEMBI (UTyp C MOMOLIbI0 MHTErpaja; NpUBOAUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJEIMPOBAaHUS C TOMOIIbIO  JAU(QepeHInanbHbIX
YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: Tpaduk (yHKIMM, oOpaTHas (yHKIMS,
KoMIo3uiusl QyHKIUHM, JuHeHHass QyHKuMs, KBaapaTuuHas QYyHKIHS,
pauMoHanbHas (QyHKIMS, CTerneHHas (QyHKIUS, TPUTOHOMETPUYECKHE
¢yHKIIMM, OOpaTHbIE TpPUTOHOMETpUYecKue (YHKLIUHU, MOKa3aTelbHas W
norapupmuueckass (QYHKIMH; YMEHHE CTPOUTh TIpadUKHd H3YyYEHHBIX
(GyHKIUH, BBIIOJIHATH NpeoOpazoBaHus rpadukoB (QyHKUUH, HCIIONb30BATh
rpaduKu U1 U3y4YEeHHUs MPOLECCOB U 3aBUCUMOCTEH, IPU pEIIeHUH 33734 U3
IpyruX Y4eOHBIX TPEAMETOB W 3aqad W3 pPEATbHOW >KU3HHU; BBIPAXKaTh
(dbopMynaMH 3aBHCHMOCTH MEXIY BEIMYMHAMH; HCIOJIB30BATh CBOMCTBA U
rpadukyd  QYHKIHMA JUIS pEIIeHUs YpaBHEHWH, HEPaBEHCTB W 3a1ad C
napameTpamu; H300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBa
pEILIEeHNI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/laydl pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM W YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBAapOB MU
yCIIyT, HaJIOTH, 3aJaud M3 O0JIaCTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAaMH); COCTaBIATH BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBUIO 3aJaud, HCCIENOBATh IIOJYyYEHHOE pelIeHUue |
OLIEHUBATh  MPABJONOJOOHOCTh PE3yJbTaTOB; YMEHUE MOJEIUPOBATH
peanbHbIE CUTyallMd Ha A3bIKE MATEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3a/1ayd, UCCIENOBATh
MOCTPOCHHbIE ~ MOJEIM C  HCIOJIb30BAaHMEM  ammapara  ainreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pPe3yJIbTaT

YMeHue omnepupoBaTh MOHATHAMHU: cpelnHee apupMeTHYecKoe, MenuaHa,
HauOoJiblllee M HauMEHbIIEe 3HA4YEHHUs, pa3Max, JAUCIEpPCHs, CTaHJIapTHOE
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OTKJIOHECHHE YHCIIOBOTO HAa0Opa; yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
nH(poOpMalHIO, MPEICTaBICHHYI0 B Ta0lMIax, Ha AMarpaMMmax, rpadukax,
OTPAXAIOIYI0 CBOMCTBA PEAJbHBIX IMPOIECCOB W SIBICHUH; MPEACTABIATH
uHpoOpMalMI0O € TOMOINBIO Tabnull W  JUarpamMm;  HMCCIeAoBaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpadudecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; IpapuuecKku HcCClIeAoBaTh COBMECTHBIE
HAOJII0JICHUSI C TIOMOIIBIO THarpaMM pacCEUBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHIMU: CIYYalHBIA OIBIT U CIy4YaiiHOEe COOBITHE,
BEPOSATHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIUUCIATH BEPOATHOCTH C
WCTIOJIB30BaHUEM T'PadUUECKUX METOAOB; PUMEHATH (OPMYJIBI CIIOKEHUS U
YMHOXXEHHUSI BEpOSTHOCTEH, (opMysy TMONHON BEpOSATHOCTH, (OopMyITy
Beprymnmn, komOuHaTopHBIE (akThl M (HOPMYJIBI; OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; yMEHHE ONEepUpOBaTh MMOHATUSAMH: CllydaiiHas
BEIMYMHA, PACHPEIEICHUE BEPOATHOCTEH, MAaTEMATUYECKOE OXKHIAHUE,
JMCIIEpCUs U CTaHIAPTHOE OTKJIOHEHHME CIy4allHOW BEIMYMHBI, (QYHKIHH
pacmpeneieHuss W IUIOTHOCTM ~ PaBHOMEPHOIO,  IIOKA3aTENbHOIO H
HOPMaJIbHOTO PacHpeleIeHUH; YMEHUE UCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacupeneseHnid I PELICHHs 3aJad; 3HAKOMCTBO C IIOHSATHSIMU: 3aKOH
OOJIBIIMX YHUCEN, METOABI BHIOOPOUHBIX HCCIIEAOBAHUM; yMEHUE NPHUBOAUTH
MpUMEpbl MPOSBICHHUS] 3aKOHAa OOJNBIIMX YHUCEd B MNPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSX; YMEHUE ONEpUpOBaTh NMOHATHUSMU: COUYETAHHE,
NepeCcTaHOBKa, YHUCJIO COYETAHUHM, YUCIIO MEepecTaHOBOK; OnHOM HploTOHA;
yMEHHE NMPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYKJEHUS JJIS PELICHUS
3aa4; OIIGHWBAaThb BEPOSTHOCTH  peaJbHBIX  COOBITUH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIbTAT

YMenue  onepupoBaTh  NOHATHUSIMHU:  TOYKA, OpsAMasi,  IUIOCKOCT,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJIA, TUIOCKUH YroJ, JBYIpPAaHHbBIN
YroJi, TPEXTPAHHBIN YTOJ, CKPEIIMBAIOIIMECS MPSIMBbIE, MapajlIeIbHOCTh U
MEePIEHIUKYISPHOCTh MPAMBIX U IJIOCKOCTEH, Yroi MEXAy MPSMBIMHU, YTOJI
MEXKy MPSAMOW M IUIOCKOCTBIO, YIOJI MEKY IJIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMU, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMU; YMEHHE UCIIOJIH30BaTh NP PEIICHUH 3a1a49 U3yUeHHbIE (haKThI
U TEeopeMbl IUIAHUMETPUHU; YMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKpYXalolllero Mupa; CTPOUTh MaTEMAaTHUYECKHE MOAEIH C TOMOIIBIO
F€OMETPUYECKUX TMOHATHM W BEJIMYMH, peuaTb CBSI3aHHbIE C HHUMH
MPAaKTUYECKUE 3aa4u

10

YMeHue ornepupoBaTh MNOHATHUAMHU: IUIOMAAb (QUIYpPB, O00BEM QUIYpHI,
MHOTOT'PaHHHK, TPABUIbHBII MHOTOTPAaHHHUK, CEYEHUE MHOTOTPAaHHUKA, KYO,
napajuiefienunesa, npusma, nupamunaa, GuUrypa u MOBEPXHOCTh BpaLICHHS,
HWIMHAP, KOHYC, IIap, cdepa, IUIOMAAb cdepsl, IMIOLa]b MMOBEPXHOCTH
NUpPaMUAbI, NPHU3MBI, KOHYyCa, LWINHApPA, 00BEM KyOa, MPSAMOYTOJBHOIO
napajuleJienunena, MNUpaMuAbl, MPU3MbI, LWIMHApPA, KOHyca, Iapa,
pa3BEPTKA MOBEPXHOCTH, CEYCHMs KOHyCa M LWIMHApA, NapajljelbHble OCH
WA OCHOBAHHIO, CEYEHUE IIapa, INIOCKOCTh, Kacaromasics chepsl, IUITHHIPA,
KOHyCa; yMEHHE CTpPOUTb CEUYEHHE MHOIOIpaHHMKa, H300paxarb
MHOTOTPaHHUKH, (UTYpbl U TOBEPXHOCTH BpALICHUS, MX CEUYCHHUS, B TOM
qucIe ¢ MOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHME IPUMEHSTh CBOMCTBa
TeOMETPUUECKUX (UTYp, CaMOCTOSTEIbHO (POPMYJIMPOBATH ONpEACICHHUS
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11

12

13

u3ydaeMmblX (UTyp, BBLABHraTh THUIOTE3bl O CBOHCTBaX M MpHU3HAKaX
reoMeTpuyeckux (Guryp, OOOCHOBBIBaTb WIJIM ONpPOBEPraTh HX; yMEHHE
MPOBOJIUTH KIACCU(PUKAIMIO GUTYp MO Pa3TUYHBIM MPHU3HAKAM, BBITIOIHATH
HE0OXOIUMBIE JOTIOJIHUTEIbHbBIE TOCTPOSHUS

YMeHHne  onepupoBaTh  MOHATHUSMH:  JBM)KEHHE B IPOCTPAHCTBE,
napajuleNbHBIA TIEPEeHOC, CUMMETPHsS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAOOHWsS, TOAOOHBIE (UTYpBI, yMEHUE
pacrmo3HaBaTh paBHbIE W TMOAOOHBIE (GUTYPHI, B TOM YHCIE B TPHPOIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh I'€OMETPHUYCCKUE OTHOIICHUS IpPH
pEelICHUH 3a7a4; HaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (JUIMHA, YTOI,
TUIOIIAb, 00BEM) MPH PEIICHUH 3aJ1a4 U3 JIPYTHX YYEOHBIX MPEJAMETOB U U3
pEaIbHOH KM3HHU; YMEHHE BBIYMCIISATH TEOMETPUYCCKUE BEIIMYUHBI (IJIMHA,
yroj, IUIOMIAab, O0BEM, IUIOMIANb TOBEPXHOCTH), HCIOJB3Ysl H3YUYCHHBIC
dbopMyJIBI U METOABI, B TOM 4YHUCIE: IUIOIMIAAh IOBEPXHOCTH MHUPAMUJIEI,
MIPU3MBI, KOHYCa, WIMHAPA, IUIOMaab chepbl; 00bEM KyOa, MPSMOYTOIBHOTO
napavieNienureia, TUpaMuIbl, TPU3MBI, IIIMHAPA, KOHYyCa, IIapa; YMEHHE
HAaxOJUTh OTHOILIEHUE 00BEMOB MTOTOOHBIX (hHUTYP

YMeHue onepupoBaTh MOHATHUSIMH: IMPSMOYTOJbHAS CHUCTEMa KOOpJWHAT,
BEKTOpP, KOOPIWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHNE BEKTOpAa HA YHCJIO, pa3JioKEHHWE BEKTopa I0 0Oasucy,
CKaJsipHOE TPOU3BEACHHE, BEKTOPHOE TMPOU3BEACHHE, YrOol MEXKIY
BEKTOpPaMH; YMEHUE HCIIOIH30BaTh BEKTOPHBIA U KOOPAWHATHBINA METO IS
pelIeHrs TeOMETPUUECKUX 3aa4 U 3a7au APYTUX Y4eOHbIX TPEIMETOB

YMeHue BbIOUPATh MOAXOISANINI METOA JUIsl PEIIeHUs 3aJaud; MOHUMaHHe
3HQUMMOCTH MATEMaTUKH B W3YYCHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJIEHUW; YMEHHE pPACHO3HABAaTh IPOSBICHUE 3aKOHOB
MAaTeMaTUKd B MCKYCCTBE, YMEHHE IMPHUBOJUTH MPUMEPHI MATEMaTHUYECKUX
OTKPBITUN POCCUKCKON U MUPOBOM MATEMAaTUYECKON HAyKH
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

Yucna 1 BEIUUCIEHUSA

1.1

Harypasbnslie u niensie yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI

Pannonaneubie yncina. OOBIKHOBEHHBIC U JECSITHYHBIC TPOOH, MMPOILICHTHI, OECKOHEUHBIC

1.2 HEepUOIMYECKUE IpooH
13 Apudmernaeckuit KOpEHE HaTypaidbHOW creneHu. J[leiicTBus ¢ apudMeTHuecKuMH
KOPHSIMM HaTypaJIbHOU CTEIICHH
1.4 Crenenb ¢ nensiM nokasareneM. CTeleHb ¢ palMOHANBHBIM IOKa3areneM. CBoiicTBa
CTENEHU
15 CuHyC, KOCUHYC M TaHI'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YKCJIOBOTO apryMeHTa
1.6  Jlorapudm uucna. /lecaTuyHble U HaTypajbHbIE JOrapupMbl
JeiicTBuTenpHble yucaa. ApudmMernueckue onepanuu ¢ JeHCTBUTEIBHBIMU YUCIAMH.
1.7 | IIpuOnu>x€HHbIE BBIUMCICHUSI, IIPaBUIa OKPYTJIEHUS, IPUKHUJIKA U OLEHKA pe3yJibTara
BBIYHCIICHUI
1.8 | TlpeoOpa3oBaHue BbIpAKECHUIA
1.9 | KommuekcHble uncia
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 | Lenble u 1poOHO-pallMOHAIBHBIE YPaBHEHUS
2.2 | UppauuoHanbHble ypaBHEHUS
2.3 | TpuroHomeTpuUyecKue ypaBHEHHs
2.4  TlokazaTenbHble U JOrapu(pMUUECKUE YPAaBHEHUS
2.5  Iensle u ApoOHO-paLlMOHATIbHBIE HEPABEHCTBA
2.6  HppanuoHnanbHble HEpaBEHCTBA
2.7  TlokazaTenpHbIe U JOorapu(pMUUECKUE HEPABEHCTBA
2.8 | TpuroHoMeTpHyECKHE HEPABEHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHeHMS, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Marpunua cucreMsl IMHENHBIX ypaBHEHUN. OTNpeeaInTeNb MaTPULIbI
3 @YHKIMH U TpaduKu
31 OyHkusa, cnocodbl 3amanus ¢yHkuuu. ['paduxk Pynkumu. Bzanmuo oOpaTHBIE
' ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKIUMN
OO6nacte ompenereHUs W MHOXKECTBO 3HaueHuWH ¢yHkuumu. Hymn ¢dyHKum.
39 [TpomerxyTku 3HaKONOCTOAHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PyHKIIMU. MakCUMyMbl
' U MHUHUMYMbl (yHkuun. Haumbonbinee W HauMeHblllee 3HaueHHEe (YHKIMM Ha
IIPOMEXKYTKE
33 CrenenHas (pyHKIMS ¢ HATYpajJbHBIM U IIeTbIM NoKa3areneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHs n-0il cTeneHn
3.4 | TpuroHomerpuyeckue (PyHKIMH, UX CBOMCTBA U rpauKu
3.5 | Iloxa3zatenbHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U TpaQUKU
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Touku pa3pbiBa. AcUMNTOTHI rpadukoB GyHkuuil. CBOHCTBa (DYyHKIIHIA, HEIPEPHIBHBIX

3.6
Ha OTpe3Ke
3.7 | IlocinemoBaTeabHOCTH, CIIOCOORI 3aMaHUs OCIEA0BATEILHOCTEMH
3.8 | Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOLEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1  IlpousBognas pyHKmH. [Ipon3BoIHBIC 3TIEMEHTAPHBIX (PYHKIUI
[Ipumenenne NPOM3BOJHON K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 skcrpemyMbl. HaxoxaeHue HamOOJbIIEr0 M HAUMEHBIIETo 3HAYeHUS (YHKUIUU Ha
OTpE3Ke
4.3  TlepBoobpa3nas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 | MHoXecTBO, onepanuu HajJ MHOKecTBamu. J(narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnwucarenbHasi CTATUCTHKA
6.2  BeposarHocThb
6.3 | KomOunHaTtopuka
7 I'eomerpus
7.1  @urypsl Ha INIOCKOCTH
7.2 llpsiMble U MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4  Tena 1 MOBEPXHOCTH BpaIIEHUS
7.5 | KoopauHaTbl 1 BEKTOPBI
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