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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIli Kypc «BeposSTHOCT W CTAaTHCTHKa» YriayOJIEHHOrO YpOBHS
ABJISIETCSL  MPOJIOJDKEHWEM U Pa3BUTHUEM OJHOMMEHHOIO0 ydeOHOTro Kypca
yrayOaE€HHOTO YPOBHS HA YPOBHE CpEeIHEro o01Iero oopa3oBaHus. Y4eOHBIN Kypc
npeaHazHavyeH g (GOpMUPOBaHUS y O0YyYaIOIIUXCSl CTATUCTUUECKON KYJIbTYphl U
NOHUMAaHMS POJIM TEOPUU BEPOSATHOCTEH KaK MATEMATHUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUs CIIy4alHBIX COOBITHUN, BENMYMH U TiporeccoB. [Ipu m3ydeHum kypca
oboramaroTcsi MpeACTaBlIeHUs OOydalolIUXCsl O METoJax HCCIel0BaHUs
U3MEHYMBOIO MHpa, pa3BUBAeTCs IOHMMAHUWE 3HAYUMOCTH M  OOLIHOCTH
MAaTEMATUYECKUX METOJNOB MO3HAHMS KaK HEOTHEMIIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

Conepxanre y4eOHOrOo Kypca HalpaBJI€HO Ha 3aKpelieHue 3HaHWM,
NOJYYEHHBIX MPHU U3YYEHUU Kypca Ha YPOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs, U
Ha pa3BUTHE NPEACTABICHUN O CIy4YalHBIX BEIMYMHAX W B3aMMOCBA3AX MEXIY
HUMH Ha Ba)XHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOUYEPIIHYThI U3 OKPYKAKOIIETO
mupa. B pesynbrate y 00y4aromuxcs 10JKHO CPOPMUPOBATHCS NMPEACTABICHUE O
Han0OoJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJENSAX, UCIOIb3yEMbIX
JUISL  ONHMCAHUS  AHTPOIIOMETPUYECKMX W JeMorpaduyueckux  BEJIMYUH,
NOTPEIIHOCTE B pa3iuYHble POJa HU3MEPEHUSX, JIUTEIbHOCTU O€30TKa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOIIECCOB
B oOmiecTBe. Y4eOHbIH Kypc sBIsgeTcss 0a30il i OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOAO0B, HEOOXOAUMBIX CIELUATUCTAM HE TOJbKO MHKEHEPHBIX
CHEUAIBHOCTEH, HO TaKKe COLUAIBHBIX M IICHUXOJIOIMYECKUX, IOCKOIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUMTENIBHON Mepe UCIOJIb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
o0CyXJIeHHe 3aKOHa OOJbIIMX uYHceNl — (YHAAMEHTAIBHOIO 3aKOHAa MPUPOJIBI,
UMEIOIIET0 MaTeMaTHIECKYI0 (hopMalIn3aluIo.

B coorBercTBUM € yKa3aHHBIMHU II€JISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHUKAa» Ha YrIyOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIE
conepkarenibubie JTUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJTUYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIIIOUEHBI 3JIEMEHTHI TEOpUU
rpaOoB M TEOPUHU MHOXKECTB, HEOOXOAMMBIE [UIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepualia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4eOHBIX
KYPCOB.

Copnepxxanne nuHuM «CioydailHble COOBITHSI M BEPOSTHOCTHY  CIIY>KHUT
OCHOBOM 11 (POPMUPOBAHMSI TPEACTABICHUN O paCIpENesieHUHd BEPOSATHOCTEH
MEXIy 3HAUYCHUSIMU CIIyYaiHbIX BEJIMUMH. Ba)Hy10 4acTh B 3TOW COAEpKATEIbHON
JVHUU 3aHUMAET U3y4YEeHHUE T€OMETPUYECKOro 1 OMHOMMAJILHOTO paclpeeieHul u



3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTaMHU — IMOKa3aTeIbHBIM U HOPMAJIbHBIM
pacnpeieIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYailHBIMU BEIMYMHAMU U
pacnpeneseHUs IMA, aKIEHTUPYIOT BHUMaHUE OOYYaIOIMXCS Ha OMUCAHUU W
U3YUYEHUH CIy4alHBIX SIBJIEHUU C MOMOILIBIO HEMPEPBIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHUE YAEISIETCS MMOKA3aTEIbHOMY U HOPMaJIbHOMY PacIpeeICHUSM.

B ydeOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHUTEIBHOE HM3yY€HHE CBS3H
MEXIy CIIy4YallHbIMU BEJIMYMHAMU W ONUCAHME HTOW CBSI3U C IOMOIIbBIO
Ko puIMeHTa KOPPENSlUU U €ro BBIOOPOYHOrO aHajgora. ITH AJIEMEHTHI
COZlepKaHMs Pa3BUBAIOT TEMY «/HMarpaMmbl pacCEeMBaHUS», U3YUCHHYIO Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, U BO MHOTOM OINMPAIOTCA Ha CBEICHUS U3
KYpCOB alnreOpbl U T€OMETPHH.

Emé omuH  3JIIEMEHT  COJEp)KaHUs, KOTOPbIM  Mpeaiaraercs  Ha
O3HAaKOMUTEIBHOM YPOBHE — IIOCJIENOBATENBHOCTh CIIYYalHBIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIONUX B €UHUILY BpeMeHH. O3HAaKOMJICHHE C pacTpeieieHHEM
BEPOSTHOCTEH KOJUYECTBA TAaKWX COOBITUH HOCHT pPa3BUBAIOIIMA XapakTep |
SIBJISIETCSL aKTYaJIbHBIM JUIsl OyAylIuX aOUTYpUEHTOB, MOCTYMHAIOUUX Ha Y4eOHBIC
CHEIUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wu3ydyenue yuebHOro kypca «BepoATHOCTh U CTaTUCTHKa» Ha
yriyoJICHHOM YypoBHE oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 xmacce — 34 waca (1 wac B Hemeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC

I'pad, cBs3ublii Tpad, nyTu B rpade: nukibl U 1enu. CreneHb (BaleHTHOCTD)
BepinHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaliHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4alHbIe COOBITHS. DIeMEHTapHbIE
coObITHS (MCX0bl). BeposATHOCTH CIIydailHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BEPOATHOCTU  coObITH.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepatnuu Haj COOBITUSIMU: TepecedeHre, 00bEeAMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. J[narpammer Ditiepa. @opMyiia CI0KEHUS BEPOSATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOATHOCTEN. JlepeBo CiydailHOro
skcniepuMenTa. Popmyiia nonHou BeposaTHocTH. Dopmyna bakieca. HezaBucumebie
COOBITHS.

buHapHBI ciydaiiHbll ONBIT (MCHBITAHKE), yCIieX U Heyaada. He3aBucumelie
ucnbiTanud. Cepust HE3aBUCHMBIX MCIIBITAHUN 10 IEepBOro ycrexa. IlepectaHoBkn
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®dopmyna OuHOMA
Hprorona.

Cepust He3aBHUCHMBIX HcnblTaHUld bepHymiu. CiydailHblii  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaitnas  BenunuuHa. Pacnpenenenne  BepoaTHocTed.  Jmarpamma
pacnpenenenusi. Onepanuu Haj Cly4yalHbIMM BeIMYMHAMU. buHapHas ciydaiiHas
BennuuHa. l[Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMATILHOE.

CoBMecTHOE pacnpenesieHHe JBYX Cily4YalHbIX BenudyuH. HeszaBucumblie
CIy4yallHble BeJIMYMHbL.MareMaTu4ueckoe OXHAAHUE CIIyYahHOW BEJIWYHHBI
(pacipenenenus). I[lpumepbl  TpUMEHEHUS]  MaTEMaTUYECKOTO  OXKUJIAHUS
(cTtpaxoBaHue, JoTepes). MaTemaThuueckoe OXKWJaHWe OWHApHOW CIydaiHOM
BEJIMYMHBI. MaTeMaTHUyecKoe OXUJAHUE CYMMBbl CIy4YalHbIX  BEJIUYUH.
Maremaruueckoe OKHJJaHHE r€OMETPUYECKOTO 51 OMHOMHUAIBHOTO
pacnpeneyeHUN.

Juctiepcuss HW  CTaHAAPTHOE  OTKIIOHEHHWE  CIyYailHOM  BEIUMYUHBI
(pactpenenenus). Jlucnepcust OMHAPHOM ClydailHOM BENMYMHBI. MaTeMaThuieckoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAAPTHOE  OTKJIOHEHHWE  OMHOMHAJIBHOTO
pactpenenenus. /Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC



HepaBenctBo YeoOniméBa. Teopema YebniméBa. Teopema bepuymnu. 3akoH
OonmplIux  uucel.  BpIOOpouHBIH  MeTon — uccienoBaHuil.  BwribopouHbie
xapakTepucTuku. OLeHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka npocTeNMX TUITOTE3 C TIOMOUIBIO U3YYEHHBIX PACIpPEICICHUN.

HenpepeiBHble cnyuaiinble BennduHbL. [Ipumeppl. DyHKIMSA IUIOTHOCTH
BEPOSATHOCTU pacipeneseHus. PaBHOMEpHOE paclpelesieHue M €ro CBOWCTBA.
3agaun, IPUBOASIIME K NTOKA3aTEIbHOMY PAaCIpENEIICHUIO. 3a/1auu, MPUBOIAILINE K
HOPMaJIbHOMY pacnpeneneHuro. OyHKIUSA IJIOTHOCTH BEPOATHOCTHU
MOKAa3aTeIbHOTO pacnpeeneHusi, GyHKIUS IOTHOCTH BEPOATHOCTH HOPMAIHLHOTO
pacnpenenenus. OyHKIUSA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEAEIICHHUS.

[TocnenoBaTenbHOCTh  ONMHOYHBIX  HE3aBUCHUMBIX  COObITHH.  3amauu,
npuBOsIIME K pacnpenenennto [Iyaccona.

KoBapuanuss nByx ciy4aiiHbix BenuuuH. KoadduimeHT nuHEHHOM
koppensiuiud.  CoBMeCTHble  HAOJNIOACHMS  JABYX  BEIMYMH. BBIOOpPOUHBII
KO3 PUIIMEHT Koppensanuu. Paznmuume Mexay JTUHEHHOW CBS3bI0 WM HPHUYHHHO-
CIEACTBEHHOW CBS3bIO. JIMHENHas perpeccusi, METOJ HAaMMEHBIIUX KBaJIpPaTOB.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoILeayp TPakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHMCKONW MAaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHUE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTH)KEHUW B JAPYrMX HayKax, TEXHOJOrHusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEICHUSI, CBA3AHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUN HAyKW U JEATEIbHOCTbIO YYE€HOr0o, OCO3HAHHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOrO OYIYIIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs OSCTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHHUS TPHUMEHSATH MaTeMaTHYeCKHE 3HAHUS B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTHbIXa, peryisipHas ¢u3udecKkas aKTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESITEIBbHOCTHIO;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccn u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMAaTHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTeMaTUYeCKMX 3HAaHWW JUIsl pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKd W  OOIIECTBEHHOW  MPaKTUKU, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U UCCIEAOBATEIbCKYIO JAEATEIbHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TMOHSATUW, OTHOIICHUN MEXKAYy MOHATUAMH, (OPMYIUPOBATH
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CAMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCMIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCIIOJIb30BaTh BOIPOCHI KakK MCCIEI0BATEIbCKUA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMATUYECKOro 0OBbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJIYyYEHHBIX PE3y/IbTaTOB, BEIBOJOB U 0000IEHNUH;

IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCa, a TAKKE BBIIBUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJIATh Je(UIUTHl MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA Ha
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3iWYHbIX (Popmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMaLIH 1o CaMOCTOATENbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMUA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOUKY 3pPEHHUS B
YCTHBIX U THMCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PEIICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOUl TEMBbl,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh UJEH, HAIlEJICHHBIE Ha TOUCK
pelleHus, COIOCTaBJISITh CBOU CYXICHHUS C CYXICHUAMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS IpolLecca U pe3yibTaTa peleHus
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIBHON
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (popMax palboThl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOTBl U
KOOpJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJIHO OIEpUPOBAThH MOHATHAMU: Tpad, TiIockuii rpad, CBI3HBIA Tpad,
nyTb B rpade, Ienb, UK, JEPEBO, CTENECHb BEPIIHUHBI, JEPEBO CIIYYailHOTO
IKCIIEPUMECHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUSAMH: CIY4YalHBIA SKCIEPUMEHT (OIbIT),
CilydailHOoe COOBITHE, dJIEMEHTAPHOE CIy4ailHOe COObITHE (DJIIEMEHTAPHBIN HUCXO/)
CIIy4allHOTO  OMbITa, HAXOAWTh BEPOSTHOCTA COOBITHMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH,

HaxXOJUTh U (HOPMYJIHPOBATH COOBITHS: TIepeceueHrue, OObEIUHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOIOKHOE JAHHOMY, HCIOJIB30BAaTh JUATPAMMBI
Diinepa, KOOPAWHATHYIO TIPSIMYIO JIJIsl PEIISHUs 3aj/iay, MOJIb30BaThCA (HOpMYIIoif
CIIOKEHUS BEPOSITHOCTEH /ISl BEPOSATHOCTEH ABYX M TPEX CIIYyYailHBIX COOBITHH;



ONEpPUpPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOYKECHHE
BEPOSATHOCTEW, HE3aBUCHMbIE COOBITHS, JI€PEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITUM C TIOMOIIBIO TpaBUIa YMHOXEHHs, JepeBa
CIIy4aiflHOTO OIbITa, HCIONb30BaTh (HOPMyNy MOJHOM BEPOSTHOCTH, (HOpMYITy
baiieca npu pelnieHnn 3a1a4, ONpeaessITh HE3aBUCUMOCTh COOBITHI TI0 (OopMyIIe U
[0 OpraHu3alUy CIy4aliHOrO SKCIIEPUMEHTA;

OPUMEHATh M3y4YEHHbIE KOMOMHATOpHbIE (OPMYNBl [UIsl TEpEeUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAapHBIX COOBITHI CIy4alHOIO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  OMBIT
(ucmpITaHME), YCIEX M HeyJada, HE3aBUCHMbIC HCIBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUM HCIBITAHUN 1O IMEPBOrO yclexa, B
cepuu ucIbITaHui BepHyIIu, B ONBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH,;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: ClydyailHas BEJIMYMHA, pacHpelesieHue
BEPOATHOCTEW, JAMarpaMma paclpeielieHus, OuHapHas ciaydaiiHas BeJMYuHa,
reoMeTpuiecKoe, OMHOMUAIbHOE pacIpeieNICHUE;

ONEPUPOBATH MOHATUSMH: COBMECTHOE pACIPENEICHUE JBYX CIy4alHBIX
BEJIMYMH, UCIOJb30BATh TA0JIMILy COBMECTHOIO PACIPENENICHUs JABYX CIy4alHbBIX
BEJIMYUH JUISI BBIICICHUS PACIPENEICHUs KaXIOW BEJIWYMHBI, OIPEACIICHUS
HE3aBUCUMOCTH  CIyYalHbIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATh  MOHATHEM
MaTEMaTUYECKOTO OXKUAAHUS CITydYailHON BEJIMYMHBI (pacmpeeneHus ), IPUMEHSTh
CBOMCTBA MAaTEMATHUYECKOIO OXMIAHUSA IIPU PELICHWH 3a1a4, BBIYUCIATH
MaTEeMaTUYECKOE 0XKHMJIaHHEe OMHOMUAJIBHOIO U T€OMETPUYECKOrO PACIIPECIICHHMIA;
CBOOOJHO OIEPUPOBATH MOHATUSAMH: JAUCIEPCUS, CTAaHJAPTHOE OTKIOHEHHE
CJIy4alHOM BEJIMYUHBI, IIPUMEHATH CBOWCTBA JIHUCIEPCHUU CIIYYaWHOM BEJIIMYHUHBI
(pactpeneneHrsi) NpU PELIEHUW 3a]a4, BBIYMCIATH AUCIEPCHUIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAIILHOT'O paclpeeieHU .

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIUUCIISITh BEIOOPOUYHBIE XapaKTEPUCTUKHU 110 JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaM. OUEeHUBaTh BEPOSATHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTHUYECKUE TUIIOTE3BI, MOJIb3YSCh H3YYEHHBIMU PACTIPEIEICHUSIMU;

OPUBOJIWUTH  NpPUMEPHl  3a4a4, [PUBOMSIIIMX K  ITOKA3aTEIbHOMY
paclpeneneHuro, 3axad, NpPUBOIAAIIMX K HOPMAJbHOMY PacHpEAcIICHUIO.
OnepupoBarh MOHATUSMU: (DYHKIUS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacipeieseHusl,
(YHKIMS TUIOTHOCTH W CBOMCTBA HOPMAJbHOI'O pacHpeeleHUs;ONpelesITh
KO3 PUIIMEHT JTMHEHHOW KOPPENALNU, BHIOOPOUHBIA KOI(PPHUIIHMEHT KOPPENsSLnu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckn
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI e paboThbI
pecypcbl
https://lesson.edu.ru/
1 DjeMeHThI Teopuu rpados 3 https://www.yaklass.ru/
https://resh.edu.ru
Ciry4aiiHble ONBITHI, CIIyYaiiHbIE COOBITHS https://lesson.edu.ru/
2 ¥ ©0 ’ Cv Y ©co 3 https://www.yaklass.ru/
BEPOSITHOCTH COOBITUI
https://resh.edu.ru
O
HIEPALN Hakl MEOKCOTRAMI X https://lesson.edu.ru/
coObITusIMH. CI0XKEHHE M YMHOXKEHUE
3 . 5 https://www.yaklass.ru/
BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTD.
https://resh.edu.ru
HezaBucumeblie coObITHS
https://lesson.edu.ru/
4 DJ1eMeHThl KOMOMHATOPUKH 4 1 https://www.yaklass.ru/
https://resh.edu.ru
Cepuu TIOCII€I0BATEIBHBIX MCITBITAHHIA. https://lesson.edu.ru/
5 Wcnbrtanus bepuymmum. CinydaliHblid BBIOOP 5 1 https://ww.yaklass.ru/
13 KOHEYHON COBOKYITHOCTH https://resh.edu.ru
https://lesson.edu.ru/
6 CiyuaifHble BETUUMHBI M PACIpe/ICICHUS 14 1 2 https://www.yaklass.ru/
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11 KJIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaumeHoBaHHe pa3/ieioB H TeM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTuyecku
MPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI e padoThlI
pecypcsl
https://lesson.edu.ru/

1 3aK0H OOJIBIINX YUCEI 5 1 https://www.yaklass.ru/
https://resh.edu.ru
https://lesson.edu.ru/

2 DJIeMEHTBI MAaTEMATHYECKOM CTATHCTUKU 6 1 https://www.yaklass.ru/
https://resh.edu.ru

HenpepbiBHBIC ClydaiiHbIe BETMYHHBI https://lesson.edu.ru/
3 (pacrpesienicHus ), IIOKA3aTEILHOE U 4 https://www.yaklass.ru/
HOPMAJIbHOE PaCTIpeIeIICHUS https://resh.edu.ru
https://lesson.edu.ru/

4 Pacnpenenenue Ilyaccona 2 1 https://www.yaklass.ru/
https://resh.edu.ru
https://lesson.edu.ru/

5 CBsI13b MEXTY CAYyIaliHBIMU BEIIMYMHAMU 6 1 https://www.yaklass.ru/
https://resh.edu.ru
https://lesson.edu.ru/

6 O0001IeHNE U CHCTEMAaTH3aUs 3HAHHUH 11 1 https://www.yaklass.ru/
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 4



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoabusbie

Bcero
padoThI

IIpakTH4eckne
padoThbI

JlaTa
U3y4eHUst

JIEKTPOHHBIE
nugposbie
o0pa3oBaTesibHbIE

pecypcbl

I'pad, cBsa3HBIN Tpad, npeacTaBIcHUE
3aJ]auu C MOMOIIBIO Tpada

01-06.09

Crenenb (BaJICHTHOCTbH) BepuIuHbL. [1yTh
B rpade. Llenu u ks

08-13.09

I'padsr Ha IockocTH. [depeBo
CIIy4allHOT O DKCIIEPUMEHTA

15-20.09

CrnyyaiiHble SKCTIEPUMEHTHI (OTBITHI) U
CIIy4aiiHble COOBITUS. DJeMEHTApHBIE
COOBITHSI (MCXOIBI)

22-27.09

https://yaklass.ru/

BeposiTHOCTB cl1y4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTApHBIMU
COOBITUSIMH

29.09-04.10

https://lesson.edu.ru/
https://resh.edu.ru

BeposTHOCTB CiTy4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OIIBITaX €
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

13-18.10

https://lesson.edu.ru/
https://resh.edu.ru

[lepeceyenue, 00beAMHEHUE MHOXKECTB
U COOBITHIA, MPOTUBOIIOJIOKHBIE
coObITHsi. opMyna CIOKEHUS
BEPOATHOCTEM

20-25.10



https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YcaoBHas BCPOSATHOCTD. YMHOXEHHE

https://yaklass.ru/

bepuymnnu

8 n. @ i -
BeposATHOCTEU. POpMyIia yCIOBHOU 27.10-01.11 https://resh.edu.ru
BEPOSITHOCTH
Y Y%
o | nepormocreit. Gopuyra yesomioli ssogay | MPsTvakassru
P - ropMya y R https://resh.edu.ru
BEPOSITHOCTH
https://lesson.edu.ru/
10 dopmyria MOIHOM BEPOATHOCTH 10-15.11 https://www.yaklass.ru/
https://resh.edu.ru
®opmyna baiieca. He3aBucumeie https://lesson.edu.ru/
11 24-29.11 )
cOOBITHUS https://resh.edu.ru
KomOmHaTOpHOE NPaBUIIO YMHOKEHHUSL. https://yaklass.ru/
12 01-06.12 i
[TepecTanoBku u (hakTOpHAI https://resh.edu.ru
q . T https://yaklass.ru/
13 ucio coueranuid. TpeyronbHuk 08-13.12 p . yi
[Mackans https://resh.edu.ru
14 ®opmyna bunoma HproToHa 15-20.12
Konrponbnas padora Nel: "I'padsr,
15 BEPOSITHOCTH, MHOXECTBA, 22-27.12
KoMOWHaTopuka'
bunapHbIil Ciy4daifHbIA OMBIT
(ucmibITaHME), yCIIEX U HEyJaya. https:/lesson.edu.ru/
16 HezaBucumele ucnoiranus. Cepust 09-10.01
. https://resh.edu.ru
HE3aBUCUMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa
Cepuist HE3aBUCUMBIX UCTIBITAHUH J10 https://lesson.edu.ru/
17 12-17.01 )
IIEPBOTO ycIexa https://resh.edu.ru
Cepuist He3aBUCHUMBIX UCTIBITAHUI https://lesson.edu.ru/
18 19-24.01

https://yaklass.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru

Crny4aiiHplii BBIOOp M3 KOHEYHOM

19 26-31.01
COBOKYITHOCTH
[IpakTryeckas pabota ¢
20 P P 02-07.02
UCITIOJIb30BaHUEM DJIEKTPOHHBIX TAOJIHIY
C i .P
2| sepormoereit uarpavva dorapp | MpsHessoneduny
P ' P i https://resh.edu.ru
pacnpeeeHus
0 N
29 :epauﬂf Hazlljcnyq:mmrf S 16-21.02 https://lesson.edu.ru/
BeauunHamu. [IpruMepsl pactpeieseHuil. -
pu P pactiped ' https://resh.edu.ru
BunapHas ciydaifHasi BelM4nHa
['eoMeTpuueckoe pacrpeaesicHue. https://yaklass.ru/
23 02-07.03 _
bunomuanbHoOe pacnpeneneHue https://resh.edu.ru
MaremaTu4eckoe 0XXHIaHNue CIyJaiHOM https://lesson.edu.ru/
24 BesinunHBL. COBMECTHOE pacipeieicHue 10-14.03 https://www.yaklass.ru/
JIBYX CITy4alHBIX BEJTMIUH https://resh.edu.ru
H 5 .
esziBHCHMLIe Clly4aiiHble BEJTMIUHBI https://lesson.edu.ru/
CBoiicTBa MATEMaTHYECKOTO OXKHTaHHS.
25 . 16-21.03 https://Awww.yaklass.ru/
MaTtemaTnuecKoe OKHIaHne OMHAPHOM
. https://resh.edu.ru
CITy9IaifiHOM BETMUMHBI
MareMaTiu4eckoe 0KuIaHne https://lesson.edu.ru/
26 FCOMETPUIECKOT0 U OMHOMHAIBLHOTO 23-28.03 https://www.yaklass.ru/
pacripenenenuit https://resh.edu.ru
https://lesson.edu.ru/
27 Jlucriepcust U CTaHAAPTHOE OTKIIOHEHHE 30.03-04.04 | https://www.yaklass.ru/
https://resh.edu.ru
ucrepcusi OMHAPHOM CITydaiiHON https://lesson.edu.ru/
o | AMucmep PHOH &Y 13-18.04 P

BeanurHbl. CBONCTBA AUCTIEPCUU

https://www.yaklass.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru

MarteMaTH4EeCKOEe OXKUIaHIE

https://lesson.edu.ru/

29 NPOU3BEICHUS M JUCTICPCHST CYMMBI 1 20-25.04 https://www.yaklass.ru/
HE3aBHCUMBIX CIIyYaliHbIX BEJINYNH https://resh.edu.ru
Jucniepcust OHHOMHATBHOTO

30 pactipenenenus. [Ipaktuueckas padota ¢ 1 27-30.04
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHIT
Jlucniepcusi ¥ CTaHJAPTHOE OTKJIOHCHHUE
TE€OMETPUYIECKOTO PACIIPE/ICICHHUSI.

31 P JrEEA Do 1 04-08.05
[IpakTuyeckas pabota ¢
UCIIOJIb30BAaHUEM DIIEKTPOHHBIX TaOJIHI]

https://lesson.edu.ru/
32 O060011IcHIE U CHCTEMAaTH3aIINs 3HAHHIM 1 11-16.05 https://www.yaklass.ru/
https://resh.edu.ru
KontponbHas padora No2: "UcnbiTanus
33 bepnymm. Cny4aitHple BeTHUUHBI 1 1 18-23.05
pacnpeneneHus"
https://lesson.edu.ru/
34 O0o0011IeHe U CUCTEMATH3aIHs 3HAHUH 1 25-30.05 https://www.yaklass.ru/
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11 KJIACC

Ne KonmnuecTBo yacos JJIeKTPOHHBIE
aTa uudpoBbIe
Tema ypoka KonTponbHsbie IIpakTH4eckue A op
n/ Bceero H3YyYeHMs o0pa3oBaTe/ibHbIE
padoTbI padoThI
n pecypchl
HepasenctBo UeOniieBa. Teopema https://lesson.edu.ru/

1 YeoOrimena. Teopema bepuymnu. 3akon 1 01-06.09 https://www.yaklass.ru/
OOJIBIIHMX YUCEIT https://resh.edu.ru
Hepasencto UeoOrnimena. Teopema https://lesson.edu.ru/

2 Yeoniena. Teopema bepuysiu. 3akon 1 08-13.09 https://www.yaklass.ru/
OOJBIIMX YHCEIT https://resh.edu.ru
HepasenctBo UeoObimena. Teopema https://lesson.edu.ru/

3 Yeonimena. Teopema bepuymnu. 3akon 1 15-20.09 https://www.yaklass.ru/
OOJIBIINX YUCEIT https://resh.edu.ru

https://lesson.edu.ru/

4 Bbi00opouHbBIii METOT UCCIICTOBAHHIA 1 22-27.09 https://www.yaklass.ru/

https://resh.edu.ru
[paktuyeckas pabota ¢
HCTIOJIb30BAHUEM DIICKTPOHHBIX Ta0JIH

5 P i 1 1 29.09-04.10
«3aKOH OOJBIINX YKCEN U MPEICTbHBIC
TEOPEMBbI»

['enepanbHasi COBOKYITHOCTb U
Cn}ggaiHag BH60§K:;<3:aK§MT;O ¢ https://lesson.edu.ru/
BBI YHBIMHU XapaKTePUCTHKAMHU.
6 o eHia cne Heropn I/ICFI)'Ie - 1 13-18.10 https://www.yaklass.ru/
B P f[ A P https://resh.edu.ru
reHEepaTbHON COBOKYITHOCTH C
MIOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTHK



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

I'enepanbHas COBOKYITHOCTb U
cilyyaiiHasi BIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMH XapaKTEPUCTUKAMM.

https://lesson.edu.ru/

7 0 20-25.10 https://www.yaklass.ru/
[ICHKA cpe);IHero U TUCTICPCUH https://resh.edu.ru
TeHEPaIbHOW COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPHCTHK
. . https://lesson.edu.ru/
O1rieHMBaHUE BEPOSTHOCTEH COOBITHIA

8 27.10-01.11 | https:/Avww.yaklass.ru/

10 BBIOOPKE
https://resh.edu.ru
Craructuyeckas runotesa. [IpoBepka https://lesson.edu.ru/

9 MIPOCTEUIIHMX TUIIOTE3 C IIOMOIIIBIO 05-08.11 https://www.yaklass.ru/
CBOMCTB U3y4YCHHBIX PaCIpEICICHUI https://resh.edu.ru
Craructuyeckas runotesa. [IpoBepka https://lesson.edu.ru/

10 MIPOCTEHIIMX TUIIOTE3 C TIOMOIIBIO 10-15.11 https://www.yaklass.ru/
CBOMCTB U3y4YCHHBIX PaCIpE/ICICHUI https://resh.edu.ru
[paktuyeckas pabota ¢

11 MCIIOJIb30BaHUEM DIIEKTPOHHBIX TaOIHIT 24-29.11
«OmnucaTenbHas CTATHCTHKA
[Ipumepbl HenpepBIBHBIX CIyYalHbIX https://lesson.edu.ru/

12 BeurH. OYHKIUS MIOTHOCTH 01-06.12 https://www.yaklass.ru/
BEPOSITHOCTH https://resh.edu.ru
P .

HaBHogepzze;acnpeﬂsneHHe https://lesson.edu.ru/
UMEPBI 9, IPUBOISIINX K
13 EK%ape I:) ’ pK OIL I:H o 08-13.12 https://www.yaklass.ru/
i TENILHOMY M K HOPMaJIbHOM
Y P Y https://resh.edu.ru
pacrpeeneHusIM
o OTHOCTI BEhOSTHOC https://lesson.edu.ru/
KIUSI TUIOTHOCTH BEPOSITHOCTH
14 YHIHL 101 p 15-20.12 https://www.yaklass.ru/

IOKa3aTCJIbHOTO pacpCACICHUA

https://resh.edu.ru
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(DYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU

https://lesson.edu.ru/

15 22-27.12 https://www.yaklass.ru/
HOPMAJILHOT'O paclipeaeIeHUs https://resh.edu.ru
HOCJ’IGI[OB&TGJ'IBHOCTB OANHOYHBIX httpS'//lGSSOﬂ edu ru/

16 HE3aBUCUMBIX C06BI”1;I/II/I. [Tpumep 09-10.01 https://www.yaklass.ru/
3ala4yu, MpUuBOAAIICH K paCIipCaACIICHUTIO https://resh.edu.ru
Ilyaccona
[pakTuyeckas pabota ¢

17 HUCITOJIB30BaHUECM BHCKTpi)HHLIX Ta6JII/II_[ 1 2_17 01
«MonynupoBaHue CiIy4anHbIX
BEINYHNH»

K . https://lesson.edu.ru/

18 OoBapuanud AByX CIIyYaWHBIX BCJIMYWH. 19-24.01 httpS://WWW.yaklaSS.rU/
Kosmmuent koppensumm https://resh.edu.ru
c 5 https://lesson.edu.ru/

19 OBMCCTHBIC HADTIOACHHA ABYX 26-31.01 https://www.yaklass.ru/
BETHHHH https://resh.edu.ru
Bei6 . https://lesson.edu.ru/

20 pI0OpOUHBIFE KOS pHIHEHT 02-07.02 https://www.yaklass.ru/
KOppeJIAtHH https://resh.edu.ru
P .. https://lesson.edu.ru/

21 a3JIMYUC MCIKIY HI/IHGI/I%OI/I CBA3BIO U 09-14.02 https://WWW.yaklaSS.rU/
NPUIUHHO-CIICACTBCHHOU CBA3BIO https://resh.edu.ru

22 JluHe#Has perpeccus 16-21.02
[IpakTuueckas padora

23 «KoppensanoHHbIi aHATTU3» C 02-07.03
HCIIOJIb3OBAHHUECM 3JICKTPOHHBIX Ta6JII/II_[

24 [IpencraBneHne JaHHBIX C TOMOIIBIO 10-14.03
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Ta6J'II/II_I " JuarpaMm, OornrcaTciibHasd
CTaTUCTHKA

OMnEBITHI € PAaBHOBO3MOKHBIMU

https://lesson.edu.ru/

25 16-21.03 https://www.yaklass.ru/

JJIEMEHTAPHBIMU COOBITHSIMH https://resh.edu.ru
. . https://lesson.edu.ru/
Brruncnenue BeposiTHOCTEH COOBITHH C .

26 23-28.03 https://www.yaklass.ru/
MPUMCHEHHEM (OpMyn https://resh.edu.ru
Beruuciienue BepoaTHOCTEN COOBITHI C https://lesson.edu.ru/

97 MIPUMEHEHHEM I'paUUECKUX METOOB: 30.03.04.04 | https://www.yaklass.ru/
KOOpJAMHATHAS MpsiMasi, 1ePEBO, https://resh.edu.ru
auarpamma Ditnepa ' R
CorvaalitLe Be https://lesson.edu.ru/

HHBbIC BETUYUHEI U

28 fcy; . eHeHHi{I 13-18.04 https://www.yaklass.ru/

pactipen https://resh.edu.ru
https://lesson.edu.ru/
MartemaTrueckoe 0OKuaaHue

29 . . 20-25.04 https://www.yaklass.ru/

CIIy4aifHOH BeJIMYMHBI htps://resh.edu.ru
https://lesson.edu.ru/
MateMaTH4yeCcKOe OXKUIaHUE

30 . . 27-30.04 https://www.yaklass.ru/
CITy4aitHOW BEJIMYMHBI https://resh.edu.ru
KontponbHas padota: "BeposTHOCTh 1

31 PR D . 04-08.05
CTaTHCTHKA
Brruucnenue BeposiTHOCTEH COOBITHH C

32 npuMeHeHneM GopMyil U TpaPuIeCKux 11-16.05
METOJIOB
Brruncnenue BeposiTHOCTEN COOBITUH C

33 18-23.05

npuMeHeHneM (opMyIT U rpagpuuecKux
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METOJIOB

Crny4aiiHble BETUYUHBI U

34 pacnpenenenus. Matematudeckoe 1 25-30.05
0’KMJIaHUE CIIy4aliHOM BEJINYMHbI
OBIIEE KOJIMYECTBO HACOB I10 34

ITPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KJJACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsAEeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pesyJbTara
6 Teopus BeposSTHOCTEH U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIIBI M TUAT PAMMEBI
6.2 OnepupoBaTh  IMOHATUAMHU:  CpelHee  apudmMeTHyeckoe, MeAMaHa,
' HanOoJpIIee, HAMMEHbBIIIEE 3HAUYCHHE, Pa3MaX MAaCCHBA YHCIIOBBIX JTaHHBIX
OnepupoBaTh NOHATUSMHU: CIIyYalHBIM SKCIIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, 3JIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH MCXOJ) CIy4aiiHOTrO
6.3 ONbITa; HAXOAUTb BEPOSATHOCTH B OMNbBITAX C PAaBHOBO3MOKHBIMU
CIly4aliHBIMHM COOBITHSMH, HAXOUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
W3YYEHHBIX CITy4YalHbIX SKCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh cOOBITUS: HepecedeHue U OObEeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO;
' HOJIB30BATHCS AMAarpaMMaMu Difiepa U GOpPMYIION CI0XKEHUsT BEPOSATHOCTEH
IIPU PEILIEHUY 3a7a4
OnepupoBaTh NOHATHAMHU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOAUTh BEPOSTHOCTU C IOMOLIBIO IIPABWJIA YMHOXEHMS, C IOMOILBIO
JlepeBa CIIy4ailHOTO OIbITa
6.6 [IprMeHsaTh KOMOMHATOPHOE NMPABUJIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh NOHATHAMH: HCHBITAHWE, HE3aBUCUMBIEC HUCIBITAHUS, CEPHUS
6.7 UCTBITAHUH, yCIIeX U Hey/lada; HaXOJUTb BEPOSITHOCTU COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUN J0 NEPBOro Yyclexa, HaXOAWTb BEPOSITHOCTH
coOBITHI B cepuu ucnibITanuii bepuymnmu
6.8 OnepupoBaTh MOHATUSMU:  ClIy4ailHas  BEJIMYMHA, paclpeesieHne

BEPOATHOCTEN, AUarpaMma pacipeesIeHus




11 KJIACC

Kon
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHMBaTh  BEpPOSTHOCTM  3HAYEHHH  CIy4yalHOM  BEJIMYMHBINO
' pacnpeieIeHUIO UITU C TIOMOILBIO JUarpamm
OnepupoBarh IMOHATHEM  MAaTEMAaTHYECKOTO  OXKUIAHUSA, MPHUBOJUTH
59 MPUMEPBI TOTO, KaK MPUMEHSETCd MaTeMAaTUYECKOe OKHUJAHUE CIy4aiHON
' BEJIMYMHBI, HAXOAMTb MAaTEMaTHYECKOE OXHUAAHME 10  JaHHOMY
pacupeeneHHIo
5.3 NmeTs peacTaBieHne o 3aK0He OOJBIINX YUCET
5.4 NMets npeacraBieHre 0 HOPMaJIbHOM PACHpPENCICHUN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO0 TabaUIl U nuarpamMm. Cpennee apudmeTudeckoe,
MeJMaHa, HauOoJIblllee ¥ HauMEHbIIee 3HAUYCHH, pa3Max, JUCIIEPCHs U CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnydaiiHple SKCIIEPUMEHTHI (OIBITHI) U CIIy4aifHbIe COOBITHS. DJIeMEHTapHbIe COOBITUS
(ucxozsl). BeposTHocTh ciydaliHOro coObITHs. BiaM30CTh 4acTOTBIM BEPOSTHOCTH
coObITuil. CiydailiHble ONBITHI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMH.
BeposTHOCTH COOBITUI B ONIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Onepanuu HaJx COOBITHAMHU: IepecedeHue, OOBEIMHEHHE, IPOTUBOIOJIOKHBIE
coObrtus. {uarpammsl Diinepa. @opmyra cl0KeHUsI BEPOITHOCTEN

6.4

VcenoBHass  BEpPOATHOCTb.  YMHOXKEHHE  BEpOsATHOCTEH. JlepeBo  cirydaiiHOro
skcriepuMenTa. Gopmyra MmoHoi BeposiTHOCTH. He3aBucuMbIie cOOBITHS

6.5

KomOunatopHoe mpaBmino yMmHOXeHUs. IlepectaHoBkM U QakTopuan. Ywucio
couetanuil. Tpeyronsauk Ilackamns. @opmyna 6mHoma Herotona

6.6

bunapHblii ciydaliHbIi ONBIT (MCHBITAaHWE), ycnex U Heynada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX HCHBITaHUMM 10 nepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIbITaHUN bepHymm

6.7

Cnyuvaiinas BenuuuHa. PacnpezneneHue BeposTHocTed. [luarpaMma pacmpeneneHus.
[Tpumeps! pacnipeneneHuii, B TOM YUCII€ FEOMETPUYECKOEH OMHOMHAILHOE

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBbie XapaKTCPUCTHKHU CﬂyllaﬁHbIX BCIWMYHUH: MAaTCMAaTHYCCKOC OXHIAHUC,
JUCIIEpCUsl U CTaHAApTHOE OTKJIOHEHHE. [Ipumepsl MpUMEHEHUsT MaTeMaTH4YEeCKOTO
OXXUJaHUS, B TOM 4YHCIE€ B 3aJadaX W3 IMOBCEAHEBHOW XH3HU. MareMaTHdecKoe
OXKHMJIaHWE OWHAPHOM CIIy4allHOW BENMYMHBI. MaTeMaTHU4eCcKoe OKHUJAHUE CYMMBI
CJIy‘-IElfIHBIX BenmunH. MaTteMaTudecKkoe OXXKUIOAHUC U OUCTICPCHA TCOMETPHUICCKOIo U
OMHOMMAIBHOTO pacrpeieIeHui

5.2

3akoH OOJIBIIMX YHUCEN M €ro poyib B HayKe, Mpupoje U oluiecTBe. BriOopouHbIit
METOJ UCCIIEJOBAaHUN

5.3

IIpumepsl  HENpPEpBIBHBIX  CIIy4alHbIX  BeduuuH. [loHATHE O  IUIOTHOCTH
pacnpeneneHus. 3aaadu, NPpUBOIAILIME K HOpMaIbHOMY pacnpeaenenuto. [lonsatue o
HOPMAaJIbHOM PACIIPEACICHUN




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM Pe3yJbTAaTaAM OCBOCHHUS
NpoBepsieMOro | OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 0o1ero
TpedoBaHMs o0pa3oBaHus

Bnagenne MeromaMu JJ0Ka3aTeNbCTB, AJITOPUTMAMHU PELICHUS 3a/ady;
yMeHue ¢GOopMyIupoOBaTh U ONEPUPOBATh MOHATUAMM: OIpENEICHHE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, IpPU3HAK, J0KA3aTeJIbCTBO,
PaBHOCWIIbHBIE (POPMYIMPOBKU; NMPUMEHITh UX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ M IPOTUBONOJIOXKHOE YTBEP)KJIECHHUE, NMPUBOAMTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTHUYECKOM MHIYKIUM;
IIPOBOAMTD JI0KA3aTeJIbHBIE PACCYKIEHUS IIPU PELLEHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  TNPAaBUIBHOCTb  PACCYXACHWM; YMEHHUE  OIEpUPOBATH
MOHATUSAMH: MHOXXECTBO, IOJMHOKECTBO, ONEpalMy Haj MHOXECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEaJbHBIX IPOLIECCOB U SIBICHUI U NP PEIIEHUM 33]1a4, B TOM
qucIIe U3 APYTHX Y4EOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha IIIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIOJIb30BaTh Tpadbl MpU

pelieHuy 3a1a4y

VYMeHue omnepupoBaTh MOHATHSAMU: HATypaJbHOE YHUCIO, IEJI0€ YHCIIO,
CTENEHb C LIEJBIM II0Ka3aTeleM, KOPEHb HATypajJbHOW CTETEHHU, CTENEHb C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEeHb C JAEHCTBUTEIbHBIM MOKAa3aTelIeM,
jgorapudM dUYHCIA, CHUHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIA,
OCTAaTOK M0 MOAYJIIO, PalMOHAIBHOE YHCIO, HpPpalOHAIbHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
2 YHCeNT; YMEHHE HCIIOJIb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 001Nt
JICNIUTeNIb W HauMeHblllee o0Iuee KpaTHoe, ainroput™ EBknuaga npu
pELICHNN 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMU CHUCTEMaMU
CUUCJICHUS; YMEHHE BBIMOIHATH BEIYUCICHUE 3HAUYCHUI U TIpeoOpa3oBaHus
BBIp@)XEHUI CO cTemneHsMHU M Jorapupmamu, mpeoOpa3oBaHusi ApoOHO-
pallMOHANBHBIX ~ BBIPAKEHWH;  yMEHHE  ONEpPUpPOBATh  IMOHITUSMHU:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKasa




nporpeccusi, OECKOHEYHO yOBIBaIOLIas TIeOMETpUYEcKas Mporpeccus;
YMEHHME 3aJaBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM 4YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIAa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Mcia, (opma  3amucH  KOMIUIEKCHBIX — YHCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U aireOpawyeckas); yMeETh
MPOU3BOIUTH apuMeTHuyecKkue JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOJUTH IPUMEPHI HCIIOIb30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
MOHATUSAMM: MaTpuma 2xX2  w  3X3, onpeaeluTenb  MaTpULbI,

I‘COMCTpI/I'-IGCKI/Iﬁ CMBICJT OIIPECACTIUTCIIA

YMeHue onepupoBaTh IMOHATUSAMHU: PALMOHAIBHBIE, WPPALUOHAIBHBIC,
MOKa3aTeIbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBbl; YMEHHE OIEpUpPOBATh
MOHATUSMH: TOXKJECTBO, TOXXKIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUHI U HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHHUI, HEpPaBEHCTB U CHCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IPUMEHSATH
YPaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX obmnacreit HAaYKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (DYHKIMU, MOHOTOHHOCTH
GyHKIMH, dKCTpeMyM (DYHKIMU, HauOOIbllee W HAaWMEHBIIee 3HAYCHUS
GYHKIIMM HA MPOMEXKYTKE, HEMpepbIBHAS (YHKIMS, aCUMOTOTHI Tpaduka
byHKIIMK, TIepBas U BTOpas MPOW3BOAHAs (YHKIIMH, T€OMETPUUYECKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, IEpBOOOpa3Has, OIpeAcIEHHBIN
UHTETpal; yYMEHUE HaXOJUTh AaCUMNTOTHl rpaduka (QYHKIHHM;, yMEHUE
BBIUMCIISATh  MPOU3BOJHBIE  CYMMbI, TMPOM3BEIEHUS, YacTHOrO U
KOMIIO3UIMN (DYHKIMH, HAXOAUTh YpaBHEHHME KacaTeJIbHOM K rpaduky
(GyHKIMM;, YMEHUE HAXOJWUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMI;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO JUIA HCCIENOBaHHUS (DYHKIHH,
HaXOAWUTh HAWOONIbIIME M HAaUMEHBIINE 3HAYCHUS (YHKIMHA; CTPOUTH
rpaduK MHOTOUYICHOB C HCIOJIB30BAaHUEM armapara MaTeMaTHYECKOTO
aHaJIu3a; NPUMEHSATh NPOU3ZBOAHYIO JUISI HAXOXKACHHUS HAWITYy4YlIeTo

peuicHrud B HNPHUKIIAAHBIX, B TOM YHCJIC COLUAJIBHO-3KOHOMUUYCCKHUX U




(bu3MYECKUX 3aJa4yax; HaXOJUTh TUIOMIAAN U 00BEMBI (DUTYP C TTOMOIIBIO
WHTETpaia; MPUBOAUTH TPUMEPhl MAaTEMATHYECKOTO MOJEITUPOBAHUS C

MOMOILBIO AU depeHInaTbHBIX YPaBHEHU N

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHast GyHKLUS,
KOMMO3UIUs (DyHKIMHA, JTuHeWHas QyHKUUS, KBaJIpaTudHas ¢yHKIUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKLIMY, OOpaTHblE TPUTOHOMETpUUYECKUEe (YHKLMH, MOKa3aTeslbHas MU
norapupmuyueckass (yHKLUMH; YMEHUE CTPOUTh TIpadUKud H3YyYEHHBIX
GyHKIIHH, BBITIOJIHATh ~ TpeoOpazoBanus  rpadukoB  (HYHKIIHH,
UCIOJIb30BaTh TPaQUKU JUIsl U3y4EHHs MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 3a7ad U3 APYruxX y4eOHbIX NPEAMETOB U 3aJad U3 peallbHOU
KHU3HU; BbIpaKaTh (QOpMyJaMU 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
UCIIOJIb30BaTh CBOMCTBA U Trpaduku (QPYHKUMH Ui pelIeHUs ypaBHEHUM,
HEpaBEHCTB M 3a/ay C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHHe pemath TEKCTOBbIE 3a7aud pPa3HBIX TUIOB (B TOM 4HCIE Ha
IIPOLEHTHI, JI0JIM U YacTH, Ha JIBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJIOTH, 33aJla4il U3 00JIACTH YNPABIEHUS JUYHBIMH U CEMEHHBIMU
(¢uHAHCAMU); COCTABIATH BBIPAKCHHS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCJIIOBHIO 3aJa4yd, HCCIEAOBATH IIOJY4YEHHOE pELICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YyIbTATOB, YMEHHE MOJEINPOBAThH
peanbpHbBlE CUTyallMM Ha S3bIKE MAaTE€MAaTHKH; COCTABIIATH BbIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHHue onepupoBaTh MOHITHIMH: CpelHee apupMETHUeCKOoe, MEeAHaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, JUCTIePCHUs, CTAaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO0 Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
UHPOPMAIIHIO, TIPEJCTABICHHYIO B Ta0IHIIaX, HA JUarpaMMmax, rpaukax,
OTPaYKAIOIIYIO CBOWCTBA PEalbHBIX IPOIIECCOB U SIBICHUH; MPEICTABIATH
uHpopManMI0O C TOMONIBKO TaOJMI] W JUarpaMM; HCCJIEIOBaTh
CTaTUCTUYCCKUC OaHHBIC, B TOM 4YHCJIC C MPUMCHCHHUEM rpaq)nqecxnx
MCTOOOB U 3JICKTPOHHBIX CPEACTB, rpacbnqecm/l HUcciea0oBaTb COBMECTHBIC

HaAOJIIOCHNS C IOMOIIBIO TUArpaMM PACCEUBaHUS M TMHEHHOU PEerpeccuu

YMeHne omnepupoBaTh TMOHATHSAMH: CIy4YalHBI ONBIT W CIydaillHOE




COOBITHE, BEPOSTHOCTh CIIyYaHHOTO COOBITHS;, YMEHUE BBIUUCISTH
BEPOSATHOCTh C UCIHONIB30BaHUEM TIpadUUecKHX METOJO0B; MPUMEHSTh
(GOpMyYIBI CIIOKEHUST W YMHOXXEHHSI BEPOSTHOCTEH, (GOpMyny IOIHOM
BeposiTHOCTH, hopmyny bepHymim, koMOuHATOpHBIE (DAKTHI U (POPMYIIHI,
OLICHUBATh BEPOSITHOCTU pPEalbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHATUSIMH:  CITydaiiHas BEJIIMYHMHA, pPACIPENEICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOe OKUJIaHWE, JHCIEPCUS W CTaHAAPTHOE OTKIIOHCHHUE
CIIy9alilHOM  BEJIWMYMHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO W HOPMAJIBHOTO paclpeeieHu; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICICHHUNA ISl pEeIICHHS 3a/1ay;
3HAKOMCTBO C MOHSTHUSAMU: 3aKOH OOJIBIITUX YHCEN, METOBI BHIOOPOUHBIX
UCCIIC/IOBAaHUM; YMEHUE TIPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOHA
OOJBIIMX YHCENl B MPUPOAHBIX M OOINECTBEHHBIX SIBICHUSAX; YMECHHE
OTIEPUPOBATH MOHATHIMH: COUETAaHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCIO  TepecTaHoBOK; OwHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3a7a4; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHII; COCTABIATH BEPOSATHOCTHYIO MOJECIH U

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

YMeHue omnepupoBaTh MOHSATUSMHU: TOYKa, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BEJIMUMHA YIJIa, IJIOCKUI yroi, AByrpaHHbIN
yroJi, TPEXTPaHHBIM YTroj, CKpelUBaIOLIUecs MpsMble, NapauieIbHOCTh U
NEPIeHIUKYIIPHOCTh NPAMBIX W TUIOCKOCTEH, yroil MEXIy HIpSMbIMHU,
YroJl MeXAy TMpSAMONM M TIJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTSMH,
paccTossHHE OT TOYKH JO0 IUIOCKOCTH, PACCTOSTHUE MEXAY MpPSIMBIMU,
paccTossHUE MEXKAY IJIOCKOCTSMHU; YMEHHUE HCII0JIb30BaTh MPU PEIICHUU
3aa4 M3ydeHHbIE (aKTHl M TEOPEMBI TUIAHUMETPUHU; YMEHHE OIICHWBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C IOMOUIbI0 TEOMETPUYECKUMX MOHATUNH M BEJIWYMH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Un
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YMeHue onepupoBaTh MOHATHSAMU: IUIOHIanb (QUIYpbl, 00BEM (UTrypHL,
MHOTOT'PAaHHUK, IMPAaBHJIBHBIII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajienenunes, Opu3Ma, NOHpamMuaa, (urypa M IMOBEPXHOCTb
BpallleHUs, IWIMHIDP, KOHYC, map, cdepa, Iomans cdepbl, IUIONIAIb
MOBEPXHOCTU NHpPAMHIbI, MPU3MBI, KOHyca, ILWIMHApa, 00BEM Kyoa,

IpAMOYT'OJIBHOI'O IapauICICIrIICaa, NUPpaMHUAbI, IIPU3MbI, NOWJIWHApPA,




KOHyca, I1apa, pa3BEpTKAa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHble OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IUIOCKOCTb,
Kacarouascsa cgepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE
MHOI'OI'paHHHMKa, M300pakaTh MHOTOTPAHHHMKH, (UIYpbl U IOBEPXHOCTH
BpAILCHUS, UX CEYCHHs, B TOM YHCJIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHATh CBOMCTBA NeOMETPUYECKHX (DUIYp, CaAMOCTOSITEIBHO
(bopMynupoBaTh ONpeeNeHUs n3ydaeMbIX (QUTYp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpHU3HAKaX TE€OMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilaccuPUKauuio ¢Guryp 1o
pa3IUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JOMOJIHUTEIbHBIC

MMOCTPOCHUS

11

VYMenue ONCprUpoOBaTh IIOHATUAMU: JABHXXCHUC B IMPOCTPAHCTBE,
napajuiebHBIA TIEPEHOC, CUMMETPHUSl Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe TMOA0OHsA, MOMOOHBIE (QUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE W TMOAO0OHBIE (UTYpPHl, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh F'€OMETPUUYECKUE OTHOLICHUS PU
pemicHruu 3anaa4d; HaXOAUTb TI'COMCTPHYCCKUC BCIMYMUHLI (,Z[J'II/IHa, yroiJ,
Iomaab, 00bEM) MpU PELIeHUH 33a4 U3 JIPYTuX Y4eOHBIX MPEIMETOB U
U3 pPEaNbHOW >KW3HW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEINYHNHBI
(mmmHA, yrom, miOHmagb, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIONIB3YS
U3y4eHHbIC (OPMYIBI M METOABI, B TOM YHCIE: IUIOIIAIb MOBEPXHOCTH
NUPaMUJIbl, NPU3MBI, KOHYCA, LWIMHApA, IUIOMans cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ MapajUIeNieTuIeia, MUPaMUABL, TPU3MBL, LWINHAPA,

KOHYCa, Il1apa; yMEHHE HAXOJUTh OTHOIICHHE 00BEMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSAMU: MPSAMOYTOJIbHAS CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHHE BEKTOpa Ha 4YHUCIO, Ppa3Jio’)KEHUE BEKTOpa Mo 0Oasucy,
CKaJsIpHOE TMPOM3BEACHHE, BEKTOPHOE IIPOU3BENIECHUE, Yol MEXIY
BEKTOPAMH, YMEHHE WCIIOIh30BaTh BEKTOPHBIH W KOOPJMHATHBIA METO]I

JUTSL pellieHHsl FTeOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMSIINNA METOT ISl pEIIeHUs 3a7a4H; TOHUMaHUe
3HAYMMOCTH MATEMATHKH B HW3yYEHHUU TMPHUPOJIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWM, YMEHHE pPAcCIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKH B UCKYCCTBE, YMEHHE MPUBOJUTH MIPUMEPHI MATEMATHUUECKUX

OTKPBITUN POCCUMCKOM U MUPOBON MaTEMAaTUYECKOU HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCIECHUSA

11 HarypanbHble u 1iensle uncia. [lpuzHaku AeTMMOCTH LENbIX YHUCe

12 Panyonanenple  uncna. OOBIKHOBEHHBbIE M JIECSATUYHbIE JIpOoOM, TIPOLIEHTHI,
' OeCKOHEUHbIe IEpPUOUUECKUE IpOOH

13 ApudmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JleicTBus ¢ apupmMeTHyecKUMU
' KOPHSIMHU HaTypaJbHON CTEIICHH

14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ palioHaJIbHBIM MoKa3areneM. CBOMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecsTuyHble U HaTypaibHbIE JOrapupMbl

etictBurenbHble 4Yucia. ApudmeTudyeckue ornepandd ¢ JICMCTBUTEIBHBIMU
1.7 yrcnamu. [TpuOamkEHHbIE BEIYKUCICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3yibTata BHIYUCICHUN

1.8 [IpeoOpa3zoBaHue BhIpaKEHUI

1.9 KommekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA

2.1 [lenbie U APOOHO-PAIMOHAIBHBIE YPABHEHHS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuroHoMeTprYecKre ypaBHECHUS

2.4 [Toka3arenbHble U JIorapupMuIecKre ypaBHEHHUs

2.5 Llenpie ¥ TpOOHO-paIIOHANIEHBIC HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEeHCTBA

2.7 [Toka3aresbHble U JorapupMUIECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckre HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMbl THHEHHBIX ypaBHeHHN. OnpeenTeh MaTPUIIBI
3 OyHKuMU U rpaduKu




Oynkiust, crnocodbl 3aganus ¢yHKiuuu. I'padux ¢ynkuumu. Bzanmuo oOpaTHBIE

3 ¢ynkuuu. YétHpie 1 HeuéTHbIe pyHKuuu. [leproanueckue GpyHKIIH
O6nacTe ompeneneHUss M MHOXECTBO 3HadeHud Gynkumu. Hynum QyHkun.
39 [TpomexxyTkn  3HaKoNoOCTOSIHCTBA.  IIpOMEKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKiuM. HanGonbliee M HauMeHblIee 3HAYCHHE
(GYHKLIMHU HAa IPOMEXYTKE
33 Crenennass (yHKIMS C HaTypaldbHBIM U IENBIM TOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3arenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkimid. CBoiicTBa  (GyHKUHUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHNUS MTOCIIE0BATEIbHOCTEN
3.8 Apupmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyrna CI0XKHBIX MPOLEHTOB
4 Hauana maTeMaTH4ecKoro aHaimsa
4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne MTPOU3BOMHOM K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoxeHue HauOOJBIIEr0 W HAMMEHBIEro 3HaueHHUsT (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTuKa
5.1 MHoxkecTBO, onepanvii HaJ MHOXkecTBaMu. [{luarpamMmmsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombOuHatoprika
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpALEHHUS
7.5 Koopaunatsl u BEKTOPHI
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