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MNOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIISICTCS TMPOJOJDKCHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeIHEro oO1ero oopazoBanusi. Y4eOHbIN Kypc
npeaHa3HayeH Uit (OpMUPOBAHMS y 00YUarOIIMXCsl CTATUCTUYECKONW KYJIBTYphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TpoileccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoAaxX HCCIEeIOBaHUs
U3MEHYMBOIO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00ILlEro 00pa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MaTEMaTHYECKUX MOJAECIIAX, UCIIOIb3YEMBIX
JUI.  ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduuecKuX  BEJIUYMH,
NOTPEIIHOCTE B Ppa3jIMyHbIE pOAAa H3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsieTCss 0a30i MJii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAJIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJIOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe MCHOJb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYl0 dYacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BbIJEIEHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiyyaliHble COOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIE [UJIsI MOJHOLEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.

Conpepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (D)OPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeeNICHUU BEPOSTHOCTEH
MEKly 3HAYCHHUSAMH CIy4alHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHUM 3aHUMAET N3YYEHHE FEOMETPUUECKOI0 U OMHOMHUAJIBHOTO PaclpeneIeHU U



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesielieHUs MM, AaKIEHTUPYIOT BHUMaHUE OOYYaloIIUXCS Ha OMNUCAaHUU U
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMHU U OINKHCAHHE OSTOH CBSI3M C IOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOIO 001Iero oOpa3oBaHMs, U BO MHOIOM OIMPAIOTCS HAa CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep U
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yIIIyOJIeHHOM ypoBHE oTBoAMTCS 68 yacoB: B 10 kmacce — 34 wyaca (1 yac B
Henento), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CIy4aliHble COOBITHSI. DJIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beAMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcnepumenTa. Popmyiia noaHou BepostHocTh. Popmyina baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u ¢aktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuKd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BeqMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX BeauduH. HeszaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTU4eCKOE€ OXHUJAHUE CIy4YalHOW BEJIUYMHBI
(pacupenenenus). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXHIaHWE OWHAPHOW CIy4alHOMU
BEJIMYMHBI. MaremaThudeckoe OXHJAaHWE CYMMBbI  CIIyYallHbIX  BEJIMYMH.
MaremaTtnueckoe 0KUJaHUE r€OMETPUYECKOTO " OMHOMMAIILHOTO
pacrpeneineHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIyYalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU ClIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXKUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenmuuuH.  Jlucmepcuss W CTaHAQpPTHOE  OTKJIOHEHHME  OMHOMHUAILHOTO
pacnpenenenus. Jucnepcus W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacnpeneneHus.

11 KIIACC



HepaBenctBo YeoObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
Oonpmimx  uucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHbie
xapakTepucTuku. OneHNBaHNE BEPOSATHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOILIBIO U3YUEHHBIX PACIPEICICHUMN.

HenpepbiBHbIE ciyyaliHble BelW4YuHBbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K TOKA3aTEIbHOMY PACIPEAEICHUI0. 3aaun, IPUBOISIINE K
HOPMaJIbHOMY  PACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3amauw,
IIPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuuuH. KoadduumeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOJMIOAGHMST JIByX  BEJIWYMH. BbIOOpOUHBIil
Kod(phULMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOiecTBa (BbIOOPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOIIECHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€SATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHHE TIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBUs:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYUIECTBEHHbIN NMPU3HAK KilacCU(pUKaLUH,
OCHOBaHUS JJ1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opmMyIupoBaTb U NPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUMS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JienaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JI€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHATIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BBHIOMpAaTh HauOoyiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaAJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
eJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX W IIMCBMCHHBIX TCKCTAX, AaBaTb ITOJACHCHMA II0 XOAY PCIICHHUA 3aaaydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3ada4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
p€HI€HI/I${, COIIOCTABJISITH CBOHU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pemeHHﬂ 3aga4du, BKCHepI/IMeHTa, HUCCJICA0BAaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
Npe3eHTAlMA U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa pelIeHHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBSICHITh IPUUMNHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mnpu pelmleHHH Y4eOHbIX 3aJad, OPUHUMATh LEIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHPOBATh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B rpade, Uemnb, UK, JEPEBO, CTENEeHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, dJIEMEHTAPHOE CIIydailHOe COOBITHE (PIIEMEHTApHBIN MCXO/)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEPECEUCHHE, OOBETUHEHUE JaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOKHOE JTAaHHOMY, HCIOJB30BaTh JUATPAMMBbI
Diinepa, KOOPIMHATHYIO TIPSMYIO JJIsi PEIICHUs 3a/iad, MoJIb30BaThes (popmyoit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



ONEpPUPOBATh  NOHATUAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXECHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSA, JIEPEBO CIYYAHOrO 3KCIIEPHUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu pelieHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
10 OPraHU3alUHU CIIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJ1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOIHO  ONEpPUPOBATH TMOHATUSAMHU: OWHApHBIA  CIy4YailHBIH  OIBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE UCIHBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun ucnblTaHUM BepHyiM, B OmbITe, CBSI3aHHOM CO CIy4ailHBIM BbIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: ClIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrmpeiesicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMHUAIIBHOE PACTIPE/ICIICHHUE;

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpEIEICHUE IBYX CIIy4anHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEeMaTHYECKOTr0 0XKMJIaHUS CIy4yallHOW BEJIMYMHBI (pacnpeesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

CBOOOJHO OIEpPUPOBATH MOHATUSAMHU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSTh CBOMCTBA JHMCIEPCUU CIYYaWHOW BEJIMYHHBI
(pactpenenenys) Npy pELIEHUH 3a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K koniy 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYUCIISITh BEIOOPOUHBIC XapaKTEPUCTUKH 110 JaHHOW BHIOOPKE U OIEHUBATH
XapaKTepPUCTUKU TEHEPAIbHOW COBOKYMHOCTH JI@HHBIX II0  BBIOOPOYHBIM
xapaktepucTukaM. OTeHuBaTh BEPOSITHOCTU COOBITHUI W TIPOBEPSITH MPOCTEHUIINE
CTATUCTUYECKUE TUTIOTE3bI, OJIb3YSCh H3YYEHHBIMU PaCIpeACIICHUSIMU,

MPUBOJUTh  MOPUMEPHI  337a4y, NOPUBOMSIINIMX K  IOKA3aTeIbHOMY
pacrpeneneHuto, 3aaady, MOpUBOASIIMX K HOPMAJIbHOMY  pPacHpeIesICHUIO.
OnepupoBaTh MOHATHAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTU IOKA3aTEIBLHOTO
pacnpenenenus, GQyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO pacrpeeeHus,
(GyHKIUS TIIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacpe/Ie/ICHHUS;



omnpenensaTs  KOo3()PUIMEHT JUHEHHOW  KOppeNsiuHM, BBIOOPOUYHBI
KO3 hULIHMEHT KOPPEIISALUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HaumeHoBaHMe pa3iesioB 4 TeM
MPOrpamMmbl

KoanuecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchbl

DnemMeHThI Teopun rpadoB

City4ailHble ONBITHI, CIIy4YalHbIE
COOBITHS M BEPOATHOCTH COOBITHI

Onepanuy HaJ MHOXKECTBAMU U
coopITHsIMH. CIIOKEHHE U
YMHOKEHUE BEPOSITHOCTEM.

Y cii0BHast BEPOSTHOCTb.
He3aBucumeble cOOBITHS

DneMeHThl KOMOMHATOPUKU

Cepuu nocne10BaTeIbHbIX

vucnbiTanui. Mcneitanus bepryiu.

CryyaitHblif BBIOOp U3 KOHEUHON
COBOKYITHOCTH

CiyyaliHble BEJTMYUHbBI U
pacnpeneneHus

14
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11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasubie | IpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padéoTbI patéoTbI
pecypchbl

1 3aKoH OOJBIINX YHUCEI 5
) DJIEMEHTHI MaTeMaTU4eCKOon 6

CTaTUCTUKHU

HenpepsiBHBIE CIIy4aiiHbIC
3 BEJIUYUHBI (pactipenenenus), 4

MOKA3aTeIbHOE W HOPMAaJIbHOE

pacrpeneneHus
4 Pacnpenenenue [lyaccona 2
5 CBsi3b MEXKY CIIy4yallHbIMU 6

BEJIMYMHAMU
6 O6o0meHne W cUCTeMaTH3alUS . |

3HAHUU

OBUIEE KOJIMYECTBO YACOB IIO a4 | 0

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

n/n

Tema ypoka

KoaunuecTBo
JacoB

JJIeKTPOHHBbIE
uu@ppoBbIe
oOpa3oBarejibHbIE

pecypchl

CBS3HBIN

rpad,
3a0a4d C

I'pad,
Mpe/ICTaBICHNE
MOMOIIbIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenenn (BaJICHTHOCTBD)
BepuHbl. [lyte B rpade.

Llenu 1 UKIIBI

https://m.edsoo.ru/UXI4HCIL A1

I'pappr  Ha

JepeBo
AKCIIEPUMEHTA

IJIOCKOCTH.
CIIy4alHOTO

https://m.edsoo.ru/24XFA5016

CrnyyaiiHble SKCIIEPUMEHTHI
(ombITBI) W Cly4ailHbIe
COOBITHSI.  DIeMEHTapHbIE

COOBITUSI (MCXOJIbI)

https://m.edsoo.ru/JIIN2M7PO

BepostHOCT  CliydallHOTO

COOBITHSI. Beposaraoctn
COOBITHMII B  OIBITAX C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU

COOBITHSIMUA

https://m.edsoo.ru/8S3C8YCML

BeposTtHOoCT  ciiydallHOrO

COOBITHSI. Beposaraoctu
COOBITHIA B  ONBITaX C
PaBHOBO3MOYKHBIMHU
3JIEMEHTApHBIMU

COOBITHSIMU

https://m.edsoo.ru/N2R1G2PJ5

ITepeceuenne, o0ObETUHCHHE

MHOXECTB M COOBITHH,

https://m.edsoo.ru/183Y3NKOQ




IIPOTHUBOIIOJIOKHBIE
COOBITHS. dopmyia
CJI0’KEHMS BEPOSATHOCTEN

YcnoBHasa BEPOSITHOCTb.
YMHOXKEHUE BEPOATHOCTEM.

8 N https://m.edsoo.ru/W5ZFDS3AA
dopmyna YCIIOBHOM
BEPOATHOCTH
YcnoBHas BEPOSITHOCTb.
YMHOXKEHHUE BEPOSITHOCTEM.

o . https://m.edsoo.ru/ORLGTZ9K7
dopmyna YCIIOBHOM
BEPOATHOCTH
dopmyna ITOJIHOM

10 https://m.edso0o.rus/UNX09C5L.X
BEPOATHOCTH
dopmyna barieca.

11 https://m.edsoo.ru/NYFOVI6R6
HezaBucumeblie coObITHS
KomOunHaropHoe  mpaBuio

12 ymHOXeHHs. [lepecraHoBku https:/m.edsoo.ru/BVVFQUKKS
u (akTopuanl
Yucno COYETaHUM.

13 https://m.edsoo.ru/Y 15CS8R20
Tpeyronbauk [lackans

14 ®opmyna 6uHoma HeroToHa hitps://m.edsoo.ru/ABSANVGJH
Kontponbnast pabora Nel:
"T'padmr BEPOSITHOCTH

15 P (b ’ p ’ https://m.edsoo.ru/Q3DKAYADF
MHOKECTBA,
KoMOuHaTOpuKa"
bunapHsbIii CIIy4anHbIN
ONBIT (UCTBITAHUE), YCIIEX U
HEyaaya. HezaBucumebie

16 https://m.edso00.ru/IY4T46JQ6
UCIIBITAHMUS. Cepus
HE3aBUCUMBIX  HCIIBITAHUM
JI0 TIEPBOTO ycrexa
Cepus HE3aBUCHUMBIX

17 HCHBITAHUW 10  NEPBOIO https://m.edsoo.ru/Q1KT2Y9IU
ycrexa

18 Cepus HE3aBUCUMBIX https:/m.edsoo.ru/HIWIZ7FD8




ycnbeiTanui bepHysuum

19

CnyvaitHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH

https://m.edsoo.ru/VCL7PSUO0X

20

[IpakTnueckass pabota ¢
UCTIOJIh30BAHUEM
AIIEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/NE6IMIZIO

21

Cnyuvaitnas BEJIMYMHA.
Pacnpenenenne
BeposATHOCTEW. Jlmarpamma
pacupeneneHus

https://m.edsoo.ru/SMFB4W 1JM

22

Onepannu HaJ Ciry4alHBIMU
BEJIMYMHAMU. [Ipumepsnr
pacnpeneneHuii. buHapHas
Clly4ailHasi BEIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuueckoe
pacnpeaeneHue.
bunomuansHOE
pacnpeeneHue

https://m.edsoo.ru/JTT2F54GL

24

MareMaTu4eckoe 0XXUIaHUE
CIIy4ailHOM BEJIMYMHBI.
CoBmecTHOE pacrpeeseHre
JBYX CIIy4alHBIX BEJIUYNH

https://m.edsoo.ru/77Z76Y7KB

25

HeszaBucumele  ciydaiiHble
BEJIMUHMHBI. CBoilicTBa
MaTeMaTUYECKOTO
OKHJaHUS.
MaremaTu4ecKkoe OXKUIaHuE
OuHapHOU CIIy4alHOU
BEJINYHHBI

https://m.edsoo.ru/N9D71J9PM

26

MareMaTudeckoe OXKHUIaHHuE
r€OMETPUYECKOTO u
OMHOMHAJILHOTO
pacpeneneHuin

https://m.edsoo.ru/C6HWOBTQQ

27

Jucnepcuss U cTaHIapTHOE
OTKJIOHECHHE

https://m.edsoo.ru/BGX67VSNV




Jucniepcus OuHapHOM

28 CIIy4ailHOM BEJIMYUHBI. 1 https://m.edsoo.ru/HYZZFP2Y7
CaoiicTBa nucrepcun
MareMatruyeckoe 0KHJIaHue

29 VPOMSECACHIA 1 JECTepertt 1 https:/m.eds00.ru/K52203JU2
CYMMBI HE3aBUCUMBIX
CIIyYalHBIX BEJIMYNH
Hucnepcusi GMHOMHAIBHOTO
pacnpeneneHusl.

30 IIpakTnueckas pabora ¢ 1 https:/m.edso0.ru/BOWSYV6LT
HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIUII
Jlucnepcuss M CTaHIAPTHOE
OTKJIOHEHHUE
r€OMETPUYECKOTO

31 pacrpeaeieHus. 1 https://m.edso0.ru/NSGZU11.92
[IpakTtuueckass pabora ¢
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIUI]

32 Obobuerue o 1 1 https://m.edsoo.ru/K2Y9US6JG
CUCTEeMAaTHU3alus 3HAHUI
KontponbHast pabora Ne2:
"UcnpiTanus bepnymn.

33 . 1 https://m.edsoo.rt/EZTQ5A060
CnyvaiiHple BEJIWYMHBI U
pactpeneneHus”

34 Obobuerue . 1 1 https://m.edsoo.ru/ZEKKZP13]
cUcTeMaTH3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB 34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

DJIEKTPOHHBbIE
uugposbie
oOpa3oBarejibHbIE

pecypchbl

HepaBeHcTBo YeOsbI111€BA.

Teopema YeoOniena.
Teopema bepnymu. 3akoH

OOJIBIIINX YUCEIT

https://m.edsoo.ru/E25IPS7YZ

HepasencTtso YeOrbIm1eBa.
Teopema YeoOniena.
Teopema bepHymu. 3akoH
OOJBIINX YUCEN

https://m.edsoo.ru/84DPQYS5US

HepasencTtso YeOrbIm1eBa.
Teopema UYeoOnimena.
Teopema bepHymu. 3akoH
OOJIBIIINX YUCET

https://m.edsoo.ru/795RTYVP7

Br16opounbiii METOL

HCCIeI0BaHNHN

https://m.edsoo.ru/T3HDIU6RS

[Ipaktnueckass pabota cC
UCIIOJIb30BaHUEM

AIICKTPOHHBIX TaOJIHII

https://m.edsoo.ru/79ISIHPHP

['enepanbHass COBOKYIHOCTh
U clydaiiHas ~ BbIOOpKa.
3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OIlleHKa
CPEIHEr0 M  JUCHEPCHH
IE€HEPAIbBHOM COBOKYITHOCTH
C TMOMOUIBIO BBIOOPOYHBIX

XapaKTEPUCTHUK

https://m.edsoo.ru/1234058PN

['enepanbHas COBOKYIHOCTh
U clydaiiHas ~ BBIOOpKa.
3HaKOMCTBO C BBIOOPOUYHBIMU
xapaktepuctukamu. OneHka

CpeaHCro u AUCIICPCHUN

https://m.edsoo.ru/UFS5LUWZX




TE€HEPAJIbHOM COBOKYIHOCTHU
C TMOMOUIBIO BBIOOPOYHBIX
XapaKTEPUCTUK

OueHuBaHHE BEPOSTHOCTEU
COOBITHI1 1O BEIOOPKE

https://m.edsoo.ru/ZP168PTHI

Craructuyeckass  TruUIoTesa.
[IpoBepka MPOCTEUIIINX
TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacipeaeIeHu

https://m.edsoo.ru/AN2NSVIOR 1

10

Craructuyeckass  rurmoresa.
[IpoBepka MPOCTEUIIINX
THUIOTE3 C IIOMOIIBIO CBOUCTB
M3YYECHHBIX paclpeaeIeHu

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakThyeckass  pabora ¢
WCHOJIL30BAaHHUEM
AIEKTPOHHBIX TaOJHI

https://m.edsoo.ru/ASKODEFOW

12

[Tpumepsl HENPEPBIBHBIX
CIIy4alHBIX BEJIMYVH.
OyHKIUA IIJIOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE
pactipenenenue.  [Ipumepst
3az1adg, IPUBOISALINX K
MTOKA3aTEIbHOMY 151 K
HOPMaJIbHOMY
pacrpeneneHusam

https://m.edsoo.ru/TBYPVVI96N

14

OyHKUUA IJIOTHOCTH
BEPOSITHOCTHU
[I0Ka3aTEIbHOIO
pacnpeneneHus

https://m.edsoo.ru/OTSV4N5SGH

15

OyHKIUA IIJIOTHOCTH
BEPOSAATHOCTA  HOPMAJIBHOTO
pacrpeaeseHus

https://m.edsoo.ru/3BEDF3PKL

16

IlocnenoBaTenbHOCTD
OJIMHOYHBIX HE3aBUCHUMBIX

https://m.edsoo.ru/D45SHUB3GM




coObrtnil. Ilpumep 3amaum,
IIPUBOJSILIEH K
pacnpenenenuto [lyaccona

17

[IpakTnueckas pabora ¢
HCIIOJIb30BAaHUEM
AIEKTPOHHBIX TaOJHIL

https://m.edsoo.ru/6XKX4ZT1F

18

KoBapuanus JIBYX
CIly4ailHbIX BEJIMYMH.
Koaddumment xoppensiuu

https://m.edsoo.ru/CLXUTCA37

19

CoBMeCTHBIE HAOJIIOIEHUS
JIBYX BEJIMYNH

https://m.edsoo.ru/HROCOPQOZ9

20

Bri6opounsiii ko3 duiipeHt
KOppeTsiuu

https://m.edsoo.ru/SL2HPVEAB

21

Pasznuuue Mexny JIHMHEHHON
CBSI3BIO u MIPUYUHHO-
CIICICTBEHHOM CBSI3bIO

https://m.edsoo.ru/DQ77BBBIP

22

JIuneiinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTtrueckass pabota cC
WCITOJIb30BAaHUEM
AIIEKTPOHHBIX TaOJHIL

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBneHne HaHHBIX C
ITOMOIIILIO TaOJINL] "
JAarpaMmm, onucareyibHas
CTaTUCTHUKA

https://m.edsoo.ru/JHOWUMG6V 3

25

OMnBITEI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.ru/XLU9T8DVR

26

Brruuciienne BeposSITHOCTEU
COOBITHII C TNPUMEHEHHUEM

hopmy

https://m.edsoo.ru/66 1 MIIPXR

27

Brruuciienne BeposSITHOCTEU
COOBITHII C TNPUMEHECHHUEM
rpapuIecKux METO/IOB:
KOOpIMHATHAS npsMasi,
JIEpEeBO, HMarpamma Jusepa

https://m.edsoo.ru/2WSLLMRF6

28

CnydailHple  BEJIMYHUHBI U

https://m.edsoo.ru/CVIY1CQSA




pacripeieneHus

29

MaremaTniyeckoe OXKHUIaHUE
CIIy4alHOMN BEJITMYUHBI

https://m.edsoo.ru/FQJOJIKXY

30

MaremaTndeckoe OXHIaHUE
CJIy4alHOMN BEJIMYHUHBI

https://m.edsoo.ru/2Y XDFL4PS

31

KonTponbHas pabora:
"BeposATHOCTB U cTaTHCTHKA"

https://m.edsoo.ru/WS1ILA3U8

32

Briuncnenne BEpOATHOCTEN
COOBITUII € TNPUMEHEHHUEM
dbopmyn u  rpaduuecKux
METOJI0B

https://m.edsoo.ru/MFOY8KOZ7

33

Briuncnenne BepOATHOCTEN
COOBITMII € TNPUMEHEHHUEM
bopmyn u  rpaduuecKux
METOJI0B

https://m.edsoo.ru/YISRDSASM

34

CiyyaiiHble  BEJIWYMHBI U
pacnpeneneHus.
MartemMaTHdeckoe OXXHUIaHUE
CIIy4allHOM BEJIUYUHBI

https://m.edsoo.ru/SNAA4YLRK

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOr0
pe3yJbTaTa

6
6.1

IIpoBepsieMble MpeMeTHBbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJILHOM MPOrPaMMBbI CPeIHEr0 001Eero
oOpa3zoBaHusi

Teopus BEpOATHOCTEN U CTATUCTUKA

UuTaTh ¥ CTPOUTH TAOIHUITHI U JUATPAMMBI

6.2

OHepI/IpOBaTB IIOHATHUAMM: CpCaHCC apH(i)MeTI/ILIGCKOe,
MCaAHaHa, HaI/I6OJ'II>HIe€, HAaMMCHBIICC 3HAUCHHUC, pPa3Max
MaCCHBa YHNCJIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUSIMU: CITYYalHBIA IKCIIEPUMEHT (OIBIT) U
Cily4ailHOoe COOBITHE, PJIEMEHTapHOE COObITHE (IJIEMEHTAPHBIM
UCXOJI) CIIy4ailHOTO OIIbITa; HAXOJUTh BEPOSITHOCTU B OIBITaX
C PaBHOBO3MOXXHBIMU CITyYaWHBIMU COOBITUSAMH, HAXOAUTH U
CpPaBHUBATHh BEPOSITHOCTH COOBITUN B M3YUYECHHBIX CIyYalHbBIX
AKCIIEPUMEHTAX

6.4

Haxomute u ¢opMmynupoBath COOBITHS: TIEPECEUCHHE W
00bEeIMHCHUE JAHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE
JAHHOMY COOBITHIO; TIOJIb30BAaThCS JUarpaMMaMH Ouiiepa H
(bOpMyII0¥ CITOKEHHSI BEPOSATHOCTEH TIPH PEIIICHUH 33729

6.5

OnepupoBatb MIOHSTUSMMU: yCIIOBHAs BEPOSITHOCTb,
HE3aBUCUMBIE COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO
IIpaBUjia YMHOXEHUS, C IOMOILBIO JIEPEBa CIy4alHOTrO OIbITa

6.6

6.7

6.8

[IpuMeHATh KOMOMHATOPHOE TMPABUJIO YMHOXEHUS IpHU
peLIEeHNH 3a1a4

OneprpoBaTb  NMOHATHUSMU:  HUCIBITAHWE,  HE3ABUCHMBIC
WCIIBITAHUSl, CEPUSl WUCNBITAHHWM, yCHEX M HEyAada; HaXOAUTh
BEPOSITHOCTU COOBITHM B CEpUM HE3aBHUCHUMBIX HUCIBITAHUHU 10
HEPBOr0 yCIeXa, HaXOAUTh BEPOATHOCTH COOBITHII B cepuu
UCIIBITaHUN bepryinn

OnepupoBarb MOHATUSIMU: cilyJaitHas BEJIMYMHA,
pacrpeneneHrue BEpOATHOCTEN, THarpaMMa pacrpeiesICHUs

11 KIIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHUS

NPoOBEPSIEMOr0 OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbl CpeIHero 001ero
pe3yJjbTara oOpa3oBaHus
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBATh BEPOATHOCTH 3HAUYCHUH CIIy4allHON BEJIMYHHBIINO
' pacnpeesieHUIO UK C TTOMOUIBIO TUarpaMm
OnepupoBaTh  MNOHSATUEM  MATEMaTUYECKOTO  OXKHUIAHUA,
59 MPUBOJIUTH MPUMEPHI TOTO, KaK MIPUMEHSIETCS MaTEMAaTUUECKOE
' OXXHUJIaHUE CIIy4allHOM BEJIMYMHBI, HAXOAUTh MATEMATUUYECKOE
0KHJIaHUE TI0 TAHHOMY PacCIpeIeICHUIO
5.3 NmeTs mpeacTaBiieHre 0 3aKOHE OOJIBIIINX YUCEI
54 NmeTh mpeAcTaBieHHEe O HOPMAJIbHOM pacipeacicHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon
6

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHNA

Teopus BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBieHre AaHHBIX C TOMOINBI0 Tabmui W guarpamMm. CpemHee
apudmMeTHIeCcKoe, MeJIUaHa, HauOoJIblllee W HAWMEHbIIIEe 3HAYCHUS,
pasmax, IUCHEePCHsl U CTAaHJAPTHOE OTKIOHEHUE YUCIOBBIX HAOOPOB

6.2

CrnydaiiHble  DKCIIEpUMEHTHI  (OMBITBI) U CIy4ailHble  COOBITHA.
DneMeHTapHbIe COOBITHS (MCXO0Jbl). BEeposATHOCTH Cily4aliHOTO COOBITHSI.
bnu3ocTh 4acTOThIM BEPOSTHOCTH COOBITUH. CiyyaliHbIE OIBITBI C
PABHOBO3MOXHBIMH AJIEMEHTApPHBIMU COOBITUAMU. BeposTHOCTH COOBITHI
B OIIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMMU

6.3

Onepauun HaJl COOBITHSIMU: [IepeceyYecHue, o0BbeIMHEHNE,
MPOTUBOIIOJIOXKHBIE cOObITUA. Jlnarpammel Ditnepa. dopmyina CIOXKEHUS
BEPOSITHOCTEU

6.4

6.5

6.6

YcnoBHasi BEPOSITHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. [[epeBo CiydaiHOTO
skcniepuMmenTa. @opmyiia mojaHoi BepossTHOCTH. HezaBucuMbie COOBITHS
KomOuHaropHoe npaBuio ymHOxeHus. IlepectaHoBku u (akTopuan.
Yucno coueranuit. Tpeyronpnuk Ilackans. ®opmyna 6uHoma HeroToHa
bunapubpiii  ciy4aiiHblii  OmBIT  (MCHBITAaHHME), YCIEX MW HeyJaya.
He3zaBucumeie ncnbitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUMN JI0 MEPBOTO
ycrnexa. Cepusi HE3aBUCHUMBIX UCIIbITaHUN bepHym

6.7

Cnyuaitnas BenuuuHa. PacnpeneneHue BeposATHOcTeW. [Inarpamma
pacupenenenus.  Ilpumepsl  pacnpeneneHuii, B~ TOM  YHUCIE
reoMeTpu4ecKoer OMHOMUAIHLHOE

11 KJIACC

Konx
5

5.1

IIpoBepsieMbIil 3J1IEMEHT COAePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

UucnoBple XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MaTEMaTUYECKOE
OKMJAHWE, JHCHEPCUS MW CTaHAApTHOE OTKJIOHEeHHe. [Ipumepsl
IIPUMEHEHUSI MAaTeMaTUYECKOr0 OXXKMJAHWs, B TOM YHUCIE B 33a/1a4ax W3
MOBCEHEBHON  JKM3HM. MaTremMaTudeckoe OXHIaHue OWHApHOU




CIIy4YalHOM BEIWYHUHBI. MaTeMaTHYE€CKOE OKUIAHUE CYMMBI CITyYalHBIX
BEJIMYMH. MaTeMaTHYeCcKOe 0XKUIAaHUE U TUCIIEPCHS] TEOMETPUUECKOTO U
OMHOMUABHOTO pacIpeieIeHH

3aKkoH OOJIBIIUX YHCE]I U €T0 pPoOJIb B HAYKE, IMPpUPOAC H O6HICCTB€.

5.2

Bb160pouHBIN METOJT MCCIIEAOBAHUN

IIprMepbl HENPEPBIBHBIX CIIy4anHbIX BeIWYUH. [loHATHE O TIOTHOCTH
5.3 pacupeneneHus. 3aaadn, IPUBOASIINAE K HOPMAJIbHOMY PacIpeiesICHUIO.

IlonsiTue o HOPpMAJIbBHOM PaCIIpCACICHUN




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

Kon
NpoBepPsieMOro
TpeOOBAHUA

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJabTaTaM
OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaAMMBbI
cpeaHero oomero o0pa3oBaHus

Brnanenne meronammu 10Ka3aTesbCTB, AITOPUTMAMU PEIICHUS
3aj1a4; yMeHue (HOpMyJIHpOBaTh M ONEPUPOBATH MOHATHUAMU:
ONpPENEIICHUE, AKCUOMAa, TEOpeMa, CIEICTBUE, CBOMCTBO,
IOpU3HAK, JOKa3aTelbCTBO, PABHOCHIIBHBIE (HOPMYIHNPOBKHY;
OPUMEHATh UX; YMEHHE (QOopMyIupoBaTh oOOpaTHOE W
MIPOTUBOITIOJIOKHOE YTBEPKACHUE, NPUBOAUTH NPUMEPBHI U
KOHTPIIPUMEPBI,  UCIOJB30BaTh METOJ  MAaTeMaTUYECKOU
VHIYKIUU; TPOBOJMTH JIOKA3aTEIIbHBIE PACCYXKIEHUA IpHU
pelIeHnH 3a7a4, OLEHHUBATh JIOTUYECKYK) IIPaBUIBHOCTH
pacCyXIEHUN; YMEHUE ONIEPUPOBATH ITOHATUAMU: MHOXECTBO,
IIOZAMHOKECTBO, OIEpalid HaJ MHOXXECTBAaMHU; YMEHHUE
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIA — ammapar Uil
ONMCAaHUs PEABHBIX IMPOIECCOB M SBJICHUN M NPU PELICHUN
3a/1a4, B TOM YHUCJIE U3 APYIHMX Y4eOHBIX MPEIMETOB; YMEHUE
OnepupoBaTh NOHATUAMU: rpad, CBA3HBIN rpad, AepeBo, LUK,
rpad Ha MJIOCKOCTH; YMEHHUE 3a/JaBaTh U ONHUCHIBATH Ipadsl
Pa3IMYHBIMHM CIIOCOOAMM; UCIIOB30BaTh rpadbl NPy pEelICHUN
3a1a4y

YMeHue onepupoBaTh MOHATHSIMU: HATYPAIbHOE YUCIIO, LIEJI0E
YHUCJI0, CTENEHb C LEJIbIM MOKAa3aTelIeM, KOPEHb HAaTypaJbHOU
CTEIIEHM, CTEIIEHb C PALMOHAJIBHBIM IIOKA3aTeIeM, CTEIEHb C
JICHUCTBUTENBHBIM [IOKa3aTejaeM, Jorapudm yucia, CHHYC,
KOCHHYC M TaHIEHC IIPOM3BOJIBHOTO YHUCJIA, OCTAaTOK IO
MOZYJIIO, PAlMOHAJIBHOE YHCIJIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJIbHBIX, LETIBIX, palMOHAJIbHBIX,
JNEUCTBUTENBHBIX YHUCEN; YMEHHE HCIIOJIb30BaTh NPU3HAKU
JENUMOCTH, HAaMMEHbIINNA OOIIMNA JeIUTeNlb U HauMEHbIIEe
oOlee KpaTHoe, anropuT™M EBKiIuaa mnpu pelieHuH 3aaad;
3HAKOMCTBO C pa3JIU4YHBIMA MO3ULUOHHBIMH CHUCTEMaMHU
CUMCIICHHS; YMEHHE BBINOJHATH BBIYMCICHHE 3HAUYCHUU U




npeo0pa3oBaHusl BHIPAKEHUI CO CTENMEHsIMU U JorapupmMamu,
npeoOpa3zoBaHus APOOHO-PATMOHATBHBIX BBIPAKECHU; yMEHUE
ONEepUpOBaTh MOHATUSAMU: NOCJIEOBATENBHOCTb,
apu(pMeTnyecKas MNporpeccus, reoMeTpudyecKas Iporpeccus,
OeckOHEYHO yOBIBalOIIas TeOMETpUYECKas MPOTPECCHS;
yMEHHUE 3aJlaBaTh MOCIEAOBATEIILHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE OINEPUPOBATH
MOHATUSMU: KOMILJIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YHCJIA, MOAYJIb M apryMEHT KOMILUIEKCHOIO
yrcna, popma 3amucu KOMIUIEKCHBIX dncel (TeoMeTpuyecKas,
TPUTOHOMETPHUYECKAS 17§ anreOpanyeckas); yMETh
MPOU3BOAUTH APUPMETUYECKHUE NEUCTBUS C KOMIUIEKCHBIMH
YUCJIaMU; TPUBOAUTH IPUMEPHI UCIIOIB30BaHUS KOMILJIEKCHBIX
YyuCell; ONEpUpOBATh MOHATHUSIMU: MaTpuua 2X2 u 3x3,

ONpEACINUTEIb MaTpPHIIBI, reOMETPUYECKUI CMBICHI
OTPEICIIUTEIS

VYMeHue ONEpPUPOBATH MMOHSTHSIMH: palvoHajbHbIE,
UpparuoHaIbHBIC, IT0Ka3aTeIIbHBIC, CTCIICHHEIE,

norapuMuyeckue, TPUTOHOMETPUYECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUAMMU:
TOJKIECTBO, TOXIECTBEHHOE IIPe0Opa3OBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMA  YpPaBHEHUM W  HEPABEHCTB,
PABHOCWJIBHOCTh YPaBHEHHW, HEPABEHCTB U CUCTEM; YMEHUE
pelmarb ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pa3JIMYHBIX NPUEMOB; pelIaTbh ypPaBHEHHs, HEPABEHCTBA W
CUCTEMBI C [TApaMEeTPOM; IPUMEHATh YPaBHEHMS, HEPABEHCTBA,
UX CUCTEMBI JUI PEIICHUS MAaTeMATUYECKUX 3a1ad U 3a7a4 U3
pa3IMYHBIX 00JAaCTEN HAYKU U PEeaTbHOM )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh
(GYHKIMM, TNEPUOJUYHOCTh  (PYHKIMH, OTPAaHUYEHHOCTb
GyHKIIUA, MOHOTOHHOCTH (DYHKITMH, SKCTpeMyM (GYHKIIHUH,
HamOoJblIeE W  HauWMEHblllee 3HauYeHHs (QYHKUMA Ha
IPOMEXKYTKE, HENpephiBHAS (PYHKIUS, ACUMMOTOTHI rpaduka
dyHKUMM, TiepBas W BTOpas MNpOU3BOAHAs  (YHKIIHH,
reOMETpUYECKUd M  (PU3WYECKUd CMBICI MPOU3BOJIHOM,
nepBooOpa3Hasi, ONpeaeNEHHbIN UHTErpall; YMEHUE HaXOJIUTh
acUMNOTOThl  Tpaduka  (YHKUUH; YMEHHE  BBIYHMCIATH




IIPOM3BOAHBIE  CYMMBbI,  [POM3BEIAEHHUs, YACTHOIO U
KOMMO3UIMHN (DYHKINN, HAXOIUTh YpaBHEHHE KacaTEIbHOM K
rpaduky QyHKIMHM; yYMEHHE HAXOJUTh MPOU3BOJHBIC
AJIEMEHTAPHBIX byHKIUH; YMEHHE WCIIOJIb30BaTh
MPOM3BOJHYIO sl  HUCCienoBaHUS (QYHKIUH, HAXOIUTh
HAauOOJNBIINE W HAUMEHbIIME 3HA4YCHHsS (PYHKIUH; CTPOUTH
rpaguKkd  MHOTOYJICHOB C  HCIOJB30BAHMEM  ammapara
MAaTeMaTH4YeCKOr0 aHaJIN3a; IPUMEHATh IPOU3BOAHYIO IS
HaXOXXJCHUS HAWIydllero pPEIIeHUs B INPUKIAAHBIX, B TOM
YHClIe COLIMATbHO-d)KOHOMUYECKUX M (PU3MUECKHX 3aJavax;
HAaxXOJIUTh IUIOMIAA U 00BbEMBI (PUTYpP C MOMOIIBIO HHTETPAJIA;
MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJIEIUPOBAHUSA C
MOMOIIBIO TU(PPepeHITNATBHBIX YpaBHEHUN

YMeHue omnepupoBarb NOHATUSAMU: Tpaduk  QyHKIMH,
oOpatHass (QyHKUMS, KOMIO3ULMS (PYHKUMM, JTUHEHHAs
(GyHKUHMS, KBagpaTH4Has (PYyHKUUS, palMOHAIbHAS (PYHKLHUA,
CTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (DYyHKIHUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIUH, MOKa3aTeIbHas U
norapudMuyeckass (QYHKIIUU; YMEHHE CTPOUTH Tpaduku
U3YYCHHBIX (YHKIUN, BBITIOJHATH MTpeoOpa3oBaHus rpauKkoB
(bYHKITMH, UCTIONB30BaTh TpadUKH AJIsl U3YUEHHS TIPOIECCOB U
3aBHCHMOCTEH, TpHU pEIICHUH 3a1ad W3 APYTUxX Y4eOHBIX
OpeaIMeTOB M 3aJad M3 pEalbHOM JKW3HHW; BBIPAXKaTh
(opMysaMu 3aBUCUMOCTH MEX1y BETUYMHAMU; HCIIOIb30BaTh
cBoiicTBa U rpaduku (QYHKIUNA [JIs PEIICHUsS YpPaBHEHUI,
HEpaBeHCTB M 3aJady C [apaMeTrpamu; u300paxarb Ha
KOOPAMHATHOM IUIOCKOCTA MHOXECTBA PELICHUN YpPaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJladyd pa3HbIX THUIOB (B TOM
YHUCJie Ha TPOICHTHI, JOJIM W YacTH, Ha JBWXKEHUE, paboTy,
CTOMMOCTb TOBapoOB W YCIyT, HAJOTH, 3aJa4d W3 00JIacTh
yOpaBieHUs  JUYHBIMM W CeMeHHbIMU  (HUHAHCAMU);
COCTaBJISITh BBIPAXKEHHS, YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI TIO YCJIOBHUIO 3a/aud, HCCIEAOBATh MOJYYEHHOE
pelieHrue M OLEHUBATh MPaBIONOJ00HOCTh PE3YNbTATOB;
YMEHHE MOJEIUPOBATh pPEaJbHbIE CHUTyallud Ha S3bIKE
MAaTEMaTHKH; COCTaBJISITh BBIPAKECHUS, YpPaBHEHUS,




HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEH C UCIOJIb30BAHUEM alIapara ajareopsl,
VMHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTAT

YMeHue onepupoBath MOHATUSMU: CpeiHEE apu(PMETHIECKOE,
MeaMaHa, HauOoJIblllee M HAaMMEHbBIIEE 3HAYECHMs, pa3Max,
JUCTIepCusi, CTaHAapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
YMEHHE  U3BIEKAaTh, HMHTEPIPETUPOBATh  HHGPOPMAIHIO,
MPEACTABIICHHYI0O B TaOJIWIax, Ha JuarpaMmax, rpadukax,
OTPAKAIOLIYI0 CBOWCTBA PEAJbHBIX IPOLIECCOB MU SIBJICHUM;
IPEICTaBISATh UH(POPMALIMIO C IIOMOILBIO TaOJINIL U JUarpamm;
UCCIENOBATh CTAaTUCTUYECKHE J@HHBIE, B TOM YHUCIE C
OPUMEHEHUEM TpapUuecKuX METOJAOB M  3JIEKTPOHHBIX
CpencTB; rpauyecKu MCCIEI0BaTh COBMECTHbIE HAOIIOICHUS
C IOMOIIBIO TarpaMM PaCCEUBAHUs U JINHEMHON pErpeccuu

YMeHue onepupoBaTb IOHATUAMU: CIIy4alHBId OIBIT U
CllydaiilHO€ COOBITHE, BEPOSATHOCTb CIY4YailHOrO COOBITHS;
YMEHHUE  BBIUYHCIATH  BEPOSTHOCTH €  HUCIOJIb30BaHUEM
rpa@uUecKux METOJOB; MPUMEHITh (POPMYJIBI CIOXKEHUS M
YMHOKEHHSI BEPOATHOCTEH, (OpMYIy IMOITHOW BEPOSTHOCTH,
dbopmyny bepHymm, koMOWHAaTOpHBIE (aKThl U (POPMYIIBI;
OLICHHMBATh BEPOSITHOCTH pEalbHbIX COOBITHH; yMeHHE
OIIEPUPOBATH MOHATHAMMU: cily4aitHas BEJIMYMHA,
pacrpenieseHue BEPOATHOCTEW, MAaTEeMaTUYECKOE OXUIAHUE,
IUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE CIIyYalHOU BEJIMYMHBI,
(GYyHKUMM paclpefeNeHdsi W IUIOTHOCTH  PaBHOMEPHOIO,
NIOKA3aTEIbHOIO M HOPMAJIBHOTO PAaCHpEACICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPACHpENEHEHUN IS
pellIeHusl 3a/lay; 3HAKOMCTBO C MOHSATHUSMHU: 3aKOH OOJIBIIMX
qycesl, METOJbl BbIOOPOYHBIX HCCIIECJOBAaHUN; yMEHUE
IPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHUCET B
OPUPOJHBIX U OOIIECTBEHHBIX  SBJICHUSX;  YMEHHE
ONEPUPOBATh TMOHATHUSIMHU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COUYETAaHUW, YUCIIO MEepecTaHOBOK; OMHOM HbloTOHA; ymMeHue
OPUMEHSATh KOMOMHATOpHbIE (aKThl U PaCCYXKIACHUS IS
pelIeHus 3a/1a4; OLEHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIA;
COCTaBJIATb BEPOSATHOCTHYIO MOJEIb W HUHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT




10

11

YMeHne onepupoBaTth MOHATUAMM: TOUYKA, IPSAMAas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yTIila, IJIOCKUN yIoJ,
JNBYI'PAHHBIM yroji, TPEXTPAHHBIA YIOJ, CKPEIIMBAIOIIUECS
IpsIMbIC, MAPAILIEIBHOCTD U NEPIEHANKYAPHOCTD NPSIMBIX U
IJIOCKOCTEH, YTOJl MEXAY NPAMBIMH, YTOJI MEXAY NPSAMOU U
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMM, PAacCTOSTHUE OT
TOYKM JO IUIOCKOCTH, PpAcCCTOSHUE MEXKIy IPSIMBIMH,
PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHHE HCIIOIb30BaTh IIPU
pelIeHnu 3a7a4d u3yuyeHHbIe (aKThl U TEOPEMBI INIAHUMETPUH;
YMEHHE OILICHHUBATh pa3Mepbl 0OBEKTOB OKPY>KAIOIIEr0 MHpA;
CTPOUTH MaTeMaTUYECKUE MOJEIN C IIOMOILBIO
r€OMETPUYECKUX MOHATUM W BEIWYWH, PEIIATh CBA3AHHBIC C
HUMH NPAKTUYECKUE 3a1a4n

YMeHue onepupoBath MOHATHAMU: IUIOMIAAb (GUTYPHI, 00BEM
¢urypsl, MHOTOTPAaHHUK, TPABWIBHBIH  MHOTOTPAHHUK,
CeUYeHHE MHOTOrpaHHUKA, KyO, Mapajuielenures,, MNpu3Ma,
nupamuaa, ¢Gurypa U TOBEPXHOCTh BpaleHUs, LUIUHAD,
KOHYC, I1ap, cdepa, mwiomaap chepsl, MIOMAbr TOBEPXHOCTH
OUpaMUIbl, OPU3MBL, KOHYCa, IIMIMHApPA, OO0BEM KyoOa,
IPSIMOYTOJILHOTO  TMapajuieNienunesia, MUPAMHUJIbI, TPU3MBI,
IWIMHIpPA, KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W UWIMHIpa, MapajulelbHbIe OCH WJIA OCHOBAHHUIO,
CeYeHHe Imapa, MIOCKOCTh, Kacaromascs chepsl, MIIUHAPA,
KOHyCa; yMEHHME CTPOUTb CEUEHHME  MHOTOIpaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (UTYPl W TMOBEPXHOCTU
BpallleHusl, WX CEYEHHUs, B TOM YHCIE€ C TIOMOIIbIO
AJIEKTPOHHBIX ~ CPEJCTB; YMEHHE MPUMEHATh CBOWCTBA
F€OMETPUYECKUX (UTYp, CAMOCTOSTENBHO (HOPMYIUPOBATH
ompesieNieHus] M3ydaeMbIX (uryp, BBIIBUTATh THUIIOTE3BI O
CBOWCTBAX W  TpHU3HAKaX  TEeOMETpUYecKux  Quryp,
00OCHOBBIBAaTh WJIM OIPOBEpPraTh HX; YMEHHE MPOBOIUTH
knaccudukanuio  GUTYp MO  pasNUYHBIM  TIPU3HAKAM,
BBITMOJIHATH HEOOXOAUMBIE TOTIOJIHUTEIbHBIE TOCTPOCHHUS

YMeHHne  omepupoBaTh  MOHSTHIMHU: IBIDKEHUE B
IPOCTPAHCTBE, IMapaUICIbHBI IEePEeHOC, CHUMMETpPHS Ha
IUIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
no100usi, moAo0HbkIe (DUTYpPHI; YMEHHE Pacrlo3HaBaTh paBHBIC
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U MoA00HbIE (QUTYpBI, B TOM YHUCJIE B MPHUPOAE, UCKYCCTBE,
ApPXUTEKTYPE; UCIIOIH30BATh TEOMETPUUECKHUE OTHOIICHUSI TIPU
peleHrur 3aJad; HaXOJUTh TEOMETPUYECKHUE BEITHMYUHBI
(nmvHa, yroja, IJIOMIAAb, O0BEM) MPU PEIICHUH 3a7ady U3
JIPYTUX y4eOHBIX MPEIMETOB M U3 PEAIbHOW JKU3HHU; YMEHUE
BBIUKCIIATh TEOMETPUYECKHE BEIMYMHBI  (JJIMHA, YTOJI,
wiomanab, O00bEM, IUIOWAAL TOBEPXHOCTH), HCHOIB3YS
u3ydeHHble (GOpMYJIbl M METOJIbI, B TOM YHCIE: IUIOA/Ab
MMOBEPXHOCTH THPAMHIBI, TPHU3MBI, KOHyCa, IHJIUHAPA,
IJI0IIA]Tb cdepsr; 00BEéM  KyOa, MPSIMOYTOJIBHOTO
napayviesienuIeaa, MUPaMuIbl, MPU3MbI, WJIUHAPA, KOHYCA,
1mapa; yMEHUE HaXOJWTh OTHOIIEHHWE OO0BEMOB MOAOOHBIX
buryp

YMeHne omnepupoBaTh MOHATHSIMH: MPSIMOYTOJbHAS CHCTEMa
KOOPJIWHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOPOB, MTPOU3BEJCHUE BEKTOpA HA YHCIIO,
pa3lIoOKEHHE BEKTOpa Mo 0asucy, CKaIsIpHOE MPOU3BEACHUE,
BEKTOPHOE MPOU3BEJCHUE, YTOJ MEXIY BEKTOpaMHU; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM W KOOPJAWHATHBIM METOJ s
pelIeHus] TeOMETPUYECKUX 3a7ad W 3aJad JIPYrux Y4eOHBIX
IPEIMETOB

13

YMeHnue BbIOMpaATh MOAXOIALINI METOJT sl PEeIIeHUs 3a4a4u;
IIOHUMAaHHUE 3HAYMMOCTH MAaTEMAaTUKU B U3YYEHUU IIPUPOIHBIX
U OOIIECTBEHHbIX IMpPOLECCOB M  SIBICHUN; yMEHHE
pacro3HaBaTh MPOSIBJIEHNE 3aKOHOB MATEMATHUKHU B UCKYCCTBE,
YMEHHE NPUBOAUTH IPUMEPBl MAaTEMATUYECKUX OTKPBITHUI
POCCHUICKON U MUPOBOM MaTEMATHUYECKON HAYKH




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ AJIEMEHT COAECPKAHNA

Kon
| Yucna v BBIYUCIEHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHUCEI
12 Parnmonaneubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, IPOLEHTHI,
' OECKOHEYHbIE IEPUOIUYECKUE TPOOH
13 ApudmMernuecknii  KOpeHb HaTypaibHOW creneHd. JledicTBus ¢
' apu(pMETUYECKUMH KOPHSMHU HATypAJIbHOM CTENEHU
14 Crenens ¢ nensiM nokaszarenem. CTEneHb ¢ palMOHaIbHBIM ITOKA3aTEIEM.
' CaoiicTBa cTerneHn
L5 CuHyC, KOCMHYC MW TaHI€HC YHMCIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC, apKTAHT'€HC YUCJIOBOIO apryMEHTa
1.6 Jlorapudm uucna. JlecaTHuHbIE U HATYpAJIbHbBIE JOTaPHU(PMBI
JlelicTBUTENBHBIE yyca. Apubdmernueckue omnepanuu Cc
1.7 JNEUCTBUTENLHBIMU uncliaMd. [IpuOmmkE€HHbIE BBIYMCICHUSA, MpaBUia
OKpYIJICHHS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYACICHUN
1.8 [IpeobpazoBaHue BRIPAKECHUI
1.9 KommuiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u qpoOHO-pallMOHATbHBIE YPABHEHUS
2.2 HppaunonanpHble ypaBHEHHUS
2.3 TpuroHoMeTpuieckue ypaBHEHUs
2.4 [TokazaTenbHbIC U JTOTapUPMUIECCKIE YPABHEHUS
2.5 [enbie u ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HNppaunonanbHble HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUIECKUE HEPABEHCTBA
2.8 TpUroHoMeTpruIEeCKUE HEPABEHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10  YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMHU
2.11  Marpuua cucteMsl JIMHEWHBIX YpaBHEHUN. OnpeaennTens MaTpHULIbI
3 ®OyHKIMYU U rpaduKu




Oynkuus, crnocoObl 3amanust QyHkuuu. ['padux ynkumu. Bzanmuo

3.1 oOparubie (ynkuuu. YUErnpie u Heu€rHble (yHKUMU. llepuonnueckue
byHKIAHA
OO6nactp ompeneneHuss M MHOXECTBO 3HaueHud ¢yHkuuud. Hynu
39 bynkiun. [IpomexyTku 3HaKOMOCTOSIHCTBA. [[pOMEKyTKH MOHOTOHHOCTH
' ¢bynkun. Makcumymbl U MUHUMYMBI  (pyHkuumu. HawubGonbinee u
HauMEHbIlIee 3HaYeHHE (PYHKIIUU HA IPOMEKYTKE
13 CrernenHast pyHKIUS ¢ HATYpaJIbHBIM U 1I€JIbIM MOKa3aTesneM. E€ cBolicTBa
' u rpa¢uk. CBoMCTBa U rpadUK KOPHS n-0M CTETIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKu
3.5 [Toka3zaTenbHas u Jorapupmuueckas QyHKINU, UX CBOWCTBA U rpaduKu
36 Touku pazpsiBa. AcumnToThl rpadgukoB QyHkiuii. CoiicTBa (QyHKIHH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIEHOCTEH
18 Apudmernueckass U reomerpuueckas mnporpeccur. dopmyna CI0KHBIX
' IPOIIEHTOB
+ Hayaa maremaTnueckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [IponsBoaHble 3MeMeHTapHBIX GYHKUIUN
[IpumMeHeHnne mMpon3BOTHON K UCCIIEI0OBaHUIO (DYHKIIMIT HA MOHOTOHHOCTD
4.2 U 3KcTpemyMbl. HaxoxnaeHne HamOOJbIIEro M HaMMEHBIIET0 3HAYEHUS
(GyHKLIHU Ha OTPE3Ke
4.3 [TepBooOpaznas. Uurerpan
5 MHoxecTBa U JIOTHKa
5.1 MHokecTBO, onepaluuu Haa MHOKecTBaMu. [{luarpammel Jitnepa — BeHHa
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposatHocTh
6.3 KomOuHnaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMbIE ¥ IIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHUS




7.5 KooprHatel 1 BEKTOPBI
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