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INOACHUTEJIBHAS 3AIINCKA

VYueOnpiit Kypc «BeposiTHOCTh M CTaTHCTHUKA» YriIyOJIEHHOTO YPOBHS SIBJISIETCS MPOJOJDKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOJéHHOTO YypOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMs. Y4eOHBIM Kypc MpeaHa3HaueH JUis (OPMHUPOBAHUS Yy OOYYArOUIMXCS CTATHCTHYECKOM
KyJIbTYpbl U TIOHUMaHHUS POJIA TEOPHH BEPOATHOCTEH KaK MAaTEMAaTHYECKOT0 MHCTPYMEHTa ISl M3y4deHUs
Clly4ailHbIX COOBITHH, BeNMYMH M mpoueccoB. Ilpm u3ydeHum kypca oOoOramarTcs IpelCcTaBICHUS
o0yJarommxcs O MeTOoJaX HCCIeNOBAaHUS W3MEHYMBOIO MHpA, PAa3BHBACTCS MOHUMAaHUE 3HAYUMOCTH H
OOIIHOCTH MaTeMAaTUYECKUX METOJOB TO3HAHUS KAaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO ECTECTBEHHO -
Hay4HOI'0O MUPOBO33PEHHUS.

CopaepxaHue yd4eOHOTO Kypca HaIpaBJeHO Ha 3aKpeIJieHMEe 3HaHWM, MOJYYCHHBIX TMPH H3y4CHUH
Kypca Ha YPOBHE OCHOBHOT'O 001IIer0 00pa30oBaHus, U Ha Pa3BUTHE MPEICTABICHUN O CIIy9aiiHBIX BEIHYHMHAX
M B3aUMOCBS3SX MEXAYy HUMH Ha BKHBIX NMPUMEPAX, CIOXKEThI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
Mupa. B pesympraTe y oOywaromuxcs JODKHO c(hOpMUPOBAaThCA MpelcTaBiIeHHe o Haubolee
yIOTPEOUTENBPHBIX M OOIMX  MaTeMaTHMYeCKUX  MOJENSAX,  MCIOJb3YeMBIX  JJIsI  OMHCAHUSA
AHTPOMOMETPUYECKUX M JeMOrpauuecKux BEIUYMH, MOTPEIIHOCTEH B pasiMyYHbIE poJa H3MEpEHUSsX,
JUIMTETHOCTH 0€30TKAa3HOM padOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUU U
MpoIIeCCOB B oOmiecTBe. Y4eOHBIN Kypc sBisieTcss 0a30i JJs OCBOEHHUS BEPOSITHOCTHO-CTATUCTUYECKUX
METOJ10B, HEOOXOAMMBIX CIIEIIUATMCTAM HE TOJIBKO MHKEHEPHBIX CIIEIHAIBHOCTEN, HO TAK)KE COLIUATIBHBIX 1
TICUXOJIOTUYECKUX, MOCKOJBKY COBPEMEHHBIE OOIIECTBEHHbIC HAYKH B 3HAYHUTEIHLHOM MEpE HCIOIB3YIOT
anmnapaT aHaiu3a OonpHIMX JaHHBIX. LleHTpanbHyI0 yacTh yueOHOro Kypca 3aHUMaeT 00CYXJEeHUE 3aKOHa
00BN X YUCeN — PYHAAMEHTAJIBLHOI'0 3aKOHA ITPUPOJIbI, UMEIOILEr0 MaTEMAaTHUECKYIO (hOpMaIn3aluIo.

B coOTBETCTBHH C yKa3aHHBIMH LIENSIMH B CTPYKTYype y4eOHOro Kypca « BeposiTHOCTh U CTaTHUCTHKA)
Ha yriayOJ€HHOM YpOBHE BBICNEHBI OCHOBHBIC COJEp)KaTenbHble IMHUU: «CiydailHble COOBITHUS U
BeposITHOCTH» U «CiyyaliHble BEJIMUYUHBI U 3aKOH OOJIBILINX YHUCEID».

[ToMrMMO OCHOBHBIX JMHUN B y4eOHBIH Kypc BKIIIOUEHBI 3JEMEHTHI TeOpuH T'padoB U TEOpPHU
MHO>KECTB, HEOOXOIUMBIE JIJIsl TTOJTHOLIEHHOTO OCBOSHUSI MaTepHasia JaHHOTO y4eOHOro Kypca U CMEXKHBIX
MaTeMaTUYECKUX yUeOHBIX KYpPCOB.

Conepxanue nuHUU «CiydailHbie COOBITHS U BEPOSITHOCTUY CIIY’)KHT OCHOBOU NIt (hOpMHUPOBAHHS
MIPENICTABJICHUI O PACIIPEICICHIH BEPOSITHOCTEH MEXKTY 3HAUCHUSIMHU CIIYYaiiHBIX BeTUYHH. BakHy10 YacTh
B 3TOM CoJepKaTeIbHON JIMHUU 3aHUMAET U3YUCHHE TEOMETPUIECKOTO U OMHOMHUATILHOTO pacipeeeHui 1
3HaKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU — IIOKa3aTeIbHBIM U HOpPMaJIbHBIM PacIpeleICHUsIMH.

TeMmsbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIy4YaHBIMU BETMYMHAMU U PacCIpeeeHUsIMH, aKI[EHTUPYIOT
BHUMaHHE OOYyYalOlIMXCS Ha ONUCAHHM M HM3YyYEHUH CIy4ailHBIX SBJICHUH C MOMOULIbIO HENPEpPBIBHBIX
¢bysakuid. OCHOBHOE BHUMAHHE YACISIETCS M0Ka3aTeIbHOMY U HOPMAJIBbHOMY PACIIPEICICHUSM.

B yueOHOM Kypce mpemycMaTpUBaeTCs O3HAKOMHUTEIBHOE H3YyUYEHHE CBSI3U MEXKIY CIy4ailHbIMH
BETMYMHAMU W ONHCAHHE STOW CBSI3M C TMOMOIIBI0 KOAd(PUIIMEHTa KOPPENSUA M €ro BhIOOPOYHOTO
aHajora. JTH 3JE€MEHTHI COAEPKaHUs Pa3BUBAIOT TeMy «J{marpamMMbl pacceMBaHMs», U3YYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHusl, U BO MHOT'OM OIHUPAIOTCS HA CBEJEHUS U3 KypCOB alNreOpbl U T€OMETPUH.

Emé omuH »snemMeHT coaepkaHUs, KOTOPBIA Mpeqiaraercs Ha O3HAKOMUTEILHOM YPOBHE —
MOCNIEIOBATEIbHOCTh ~ CIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYNAIOIMX B CIWHHUILy BpPEMEHHU.
O3HakOMIIGHHE C paclpeleleHUeM BEPOSTHOCTEH KOJIMYeCcTBA TAaKUX COOBITHI HOCHT pPa3BUBAIOLIHIMA
XapakTep W SBJISETCS aKTyaJdbHBIM IS OyAymMX aOUTYypUEHTOB, IMIOCTYMAIOIIMX HAa ydeOHbBIE
CIIEeMaIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMU, IICUXOJIOTUEH U YIIPaBJICHUEM.

Ha m3ydenue yuyeOHOro Kypca «BeposiTHOCTh M CTATUCTHKA» Ha YrIyOJICHHOM YpOBHE OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henenmo), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJAEPKXAHHUE OBYUYEHUA
10 KUIACC

I'pad, cBs3HbIM rpad, myTtu B rpade: mukibl U nenu. CTeneHs (BaJleHTHOCTh) BepIIMHBL [padsr Ha
IUIOCKOCTH. [lepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (ONBITHI) M CIydailHble COOBITHS. DIEMEHTapHbIE COOBITHS (MCXOJBI).
BeposiTHOCTD cilydaifHOTO COOBITHSI. BIU30CTh YacTOTHI M BEpOSATHOCTU cOOBITHIA. CiydaifHble OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Omneparuu HaJl COOBITHSIMH: TepecedeHrne, 00beINHEHUE, MPOTUBOIIOIOKHBIE COOBITHS. J(narpaMMbl
Ditnepa. @opmyiia CIOKEHUS BEPOSITHOCTEH.

YcnoBHas BEpOSATHOCTh. Y MHOXKEHHE BepOsITHOCTEH. JlepeBo ciywaitHoro skcnepumeHta. @opmyna
noyiHoM BepositHocTH. @opmyrna baiieca. HezaBucumebie cOOBITHS.

bunapHbIil ciydaliHbBI ONBIT (MCHBITaHME), ycmeX U Heynada. HeszaBucumble ucnbiTanusa. Cepus
HE3aBUCHUMBIX HCHBITAHUW 10 TmepBoro ycmexa. IlepectaHoBku u ¢akropuan. Yucio codeTaHUi.
Tpeyronsuuk [Tackans. opmyna 6uHoma HeroToHa.

Cepust He3aBUCHMBIX HcibITaHUN beprym. CiyyaliHblii BBIOOP U3 KOHEYHON COBOKYITHOCTH.

Cinyuaiinas BenumuuHa. Pacnpenenenue BeposrHocTed. Jluarpamma pacnpenenenus. Onepauuu Haj
CllyyalHbIMM BeIM4YMHaMHM. buHapHas ciiydaiiHas BenuuumHa. [Ipumepbl pacnpeneiieHHii, B TOM 4YHUCIIE
reoMeTpUu4YecKoe 1 OMHOMHUAIBHOE.

CoBMECTHOE  pacopenelieHue  JBYX  CIy4YalHbIX  BelauuuH.  He3aBucumble — cinydaiiHbie
BeIMYMHBL. MaTemMaTHuyeckoe OXHJaHue CiydaiiHoi BenuuuHbl (pacnpenesnenus). [Ipumepsl npumeHeHus
MaTeMaTHYECKOro OXHUAaHUs (CTpaxoBaHHE, JoTepes). MaTeMaTHYecKoe OXuaHue OMHApHOHN CiydalHOR
BEIMYMHBL. MaTemMaTu4ecKkoe OXUJaHUE CYMMbl CIy4alHbIX BEIMYMH. MaTeMaTuyeckoe OXKuJaHue
reOMETPUYECKOr0 1 OMHOMHMAIBHOTI'O paCHpEACIICHUM.

Hucnepcusi U cTaHJapTHOE OTKJIOHEHHE ClydyailHOM BenuuuHbl (pacnpeaenenus). Jucnepcus
OMHApHOW CIIy4aiflHON BeNMYMHBL. MaTeMaTH4YecKoe OXUIaHWEe MPOU3BEACHUS U JUCHEPCHS CYMMBI
HE3aBHCUMBIX CIy4yalWHBIX BenwuuH. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWHOMHAJIBHOTO
pacnpenenenus. Jlucnepcust U CTaHIapTHOE OTKIIOHEHHE T'€OMETPUUECKOT0 PACIIPEACICHUS.

11 KJIACC

HepaBenctBo UYeOniméBa. Teopema UYebOniméBa. Teopema beprymnm. 3akoH OONBIIMX YHCEI.
Bri6opounslit MeTon uccienoBanuii. Beibopounsie xapakTepucTuki. OleHHBaHUE BEPOATHOCTH COOBITHS
10 BEIOOPOYHBIM JaHHBIM. [IpoBepka MpocTel X rurnoTe3 ¢ MOMOIIBI0 U3YYEHHBIX paclpeieeHHH.

HenpepsiBHbIE cityyalinble BeanduHbL. [Ipumepsl. @yHKIUS IIIOTHOCTU BEPOSTHOCTH PACIPENECIICHMUS.
PaBHOMEpHOE pacnpeneneHue U ero CBOMCTBA. 3alady, NPUBOASAIIME K [TOKA3aTEIBHOMY PAaCIPEIEIICHUIO.
3agauy, MPUBOASIIME K HOpPMaJdbHOMY pacnpeneneHuro. @DOyHKIUSA IUIOTHOCTH  BEPOSATHOCTH
[IOKAa3aTEeJIbHOTO pacrnpeneneHusi, (yHKUUs IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pPAaCIpeiesIeHUs .
OyHKUHS NJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIlpeeaeHus.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3aaauu, NPUBOJAIINE K paclpeleleHuIo
ITyaccona.

KoBapuanus nByx crny4daitHeix BennuuH. Kooddumuent muHeliHOW Koppensiuun. CoBMeCTHBIE
HAOIIOIEHNS IBYX BeTMYHH. BrIOOpOUHBIN K03 dUIMEeHT Koppensanun. Pa3nnune Mex 1y TMHEHHOH CBS3bIO
Y IPUYMHHO-CIIECTBEHHOM CBA3BI0. JINHEHHAs perpeccusi, METOI HAMMEHbIINX KBaJApaToB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» (YIJIYBJEHHBINA YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpasKIaHCKOro BOCIUTAHUS

c(OPMUPOBAHHOCTh TPAXKIAHCKOH MO3UIIUN 00YJArOMIerocs Kak akTUBHOTO M OTBETCTBEHHOTO YJIeHA
poccuiickoro o0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYECKHMX OCHOBAaX (DYHKIIMOHHPOBAHUS pa3IHMYHBIX
CTPYKTYp, SBJICHHUM, TMpOLEAyp TpakJIaHCKOro oOuiecTBa (BBIOOPHI, OMNPOCHl M JpYyroe), yMeHHe
B3aUMO/ICICTBOBATh C COIUAILHBIMH MHCTUTYTaMH B COOTBETCTBHH C UX (YHKIIMSIMHU M Ha3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCIIMTAHMSA:

cOPMHPOBAHHOCTh POCCHMCKOM TPaXTAHCKOH HWJIESHTUYHOCTH, YBAXKEHUS K TNPOIIJIOMY H
HAaCTOSIIIEMY POCCHIICKON MaTEMaTUKH, [IEHHOCTHOE OTHOLLIEHUE K TOCTHKEHUSAM POCCUN CKMX MaTEMAaTHKOB
U POCCUICKOM MaTeMaTHUECKOM IIKOJIbI, MCIIOIb30BAHUE ITUX JOCTHXKEHUH B JPYTUX HAyKaX, TEXHOJIOTUSX,
cdepax S3KOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSA, ITUYECKOT0 IMOBEICHMsS, CBSI3aHHOTO C MPAKTHYECKUM NPUMEHEHHEM JOCTIKEHUU HAyKd U
NeSITEIbHOCTBIO YUEHOI 0, 0CO3HAHUE JIMYHOT'O BKJIa/1a B IOCTPOEHUE YCTOMUMBOIO OYy1IIEero;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETHUKY MAaTEMAaTHIECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pelIeHUH, pacCyX AeHUM, BOCIHPUUMYMBOCTb K MATEMAaTUYECKUM acleKTaM pa3JIMYHbIX BHUIOB
HCKYCCTBA;

5) ¢pu3nyeckoro BOCHUTAHUS:

cOpPMUPOBAHHOCTh YMEHHUs MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax 3JI0pPOBOTO U
Oe3omacHoro obOpasza >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO (30pOBOE MHUTAHHE,
cOaaHCHpPOBAaHHBIA PEXUM 3aHATHH M OTABIXA, peryispHas (u3ndeckas aKTUBHOCTH), (DU3HUECKOE
COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTHBHO-0310POBUTEIHLHON MESITEIIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HAHHWE IIEHHOCTH TPYJOIOOUs, HMHTEpEeC K pa3JMyHbIM cdepam
npoheccHOHaNbHON eATEIbHOCTH, CBS3aHHBIM C MaTEMAaTHKOW M €€ MPUIIOKEHHUSIMH, YMEHHUE COBEpIIaTh
OCO3HaHHBIN BHIOOp OyayIiel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTEeMaTUYECKOMY OOpa3oBaHUIO M CcaMOOOpPA30BAHMIO Ha MPOTSIKEHUU BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MaTEMaTUUECKON HANPaBIECHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

chOpPMHUPOBAHHOCTh JIKOJOTHYECKON KYJIbTYPhl, MOHMMAHUE BIMSHHUS COIMAIBHO-3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHME IPUPOAHOW M COLUAIbHOM Cpeabl, OCO3HAHHME IJI00AJbHOIO Xapakrepa
AKOJIOTMYECKUX TPOOJIeM, OpUEHTAlUsI HAa NMPUMEHEHHWE MaTeMaTUYE€CKUX 3HAHWM NJIsl PElICHHs 3a/1ad B
00JacTH OKpYy)Karomied cpenbl, MIAHUPOBAHHWE TMOCTYNKOB M OIEHKH WX BO3MOXXHBIX TOCIIEICTBUN IS
OKPYXaroIlel Cpeibl;

8) HeHHOCTH HAYYHOT'0 NO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHOM MPAKTHKH, MOHUMAHHE MAaTEMaTHYECKOW HAyKH KakK Cepbl YEIOBEYECKOW AEATENbHOCTH,
9TanmoB €€ pa3BUTHS W 3HAYMMOCTU MJIsI Pa3BUTHUs LMBUIM3ALMM, OBJAJCHUE S3BIKOM MATEMAaTUKU M
MaTeMaTUYECKOM KYJIbTYpPOW KaK CpPEICTBOM I1O3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISTH MPOEKTHYIO H
MCCIIENOBATENBCKYIO IEITeIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATbBI



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE AeiicTBUS

Bba3oBble Jornyeckue 1eMCTBUA:

BBISIBIISITh M XapaKTEPU30BAaTh CYIICCTBEHHBIC MPU3HAKKM MATEMATHYECKUX OOBEKTOB, TMOHATHH,
OTHOUIICHUI MEXKIy MOHITHSAMHU, (HOPMYJIUPOBATH OMpPENeSICHUs MOHSATHH, YCTaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJ1aCCU(UKAIIMKI, OCHOBAHHUS JJIs1 0000IIEHUS U CPAaBHEHHUS, KPUTEPUHU ITPOBOJUMOI0 aHAJIHM3a,

BOCIIPHHUMATh, (DOPMYIMPOBATh U IPEOOPA30BLIBATL CYKICHHS: YTBEPAUTEIbHBIC U OTPUIIATCIILHBIC,
eIMHUYHBIC, YACTHBIC U O0IINe, YCIOBHbIC;

BBISIBIISITh MAaTEMAaTHYCCKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeuMs B (PakTax, JAaHHBIX,
HAOIIOJICHUSX U YTBEPIKICHUSX, TIPENJIaraTh KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTHBOPEUHIA,

JlenaTe  BBIBOABI € HCHOJIb30BAHUEM  3aKOHOB  JIOTMKH, JEAYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOUEHU 110 aHAJIOTUH;

MPOBOJUTh CAMOCTOSTENILHO JIOKa3aTeIhCTBA MATEMATHYCCKUX YTBEPXKACHHHN (IIpsSMbIE W OT
MPOTUBHOI0), BBICTpPAWBATh ApPryMEHTAIUIO, MPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI, OO0OCHOBBLIBATH
COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI,

BBIOMPATH CIIOCO0 perieHus1 yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOMPATh
HanboJiee MOIXOISIIUN ¢ YIETOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPUEB ).

ba3oBble HcciaenoBaTeIbCKUE AeiCTBUS:

MCIO0JI30BaTh BOIMPOCH! KaK MCCIIENOBATEIbCKUNA UHCTPYMEHT MO3HAHMS, (OPMYIMPOBATH BOIPOCHI,
¢dukcupyromme NpoTUBOpeUre, MpodieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (pOpMHUpOBATH THUIMOTE3Y,
apryMEHTHPOBATh CBOKO MO3UIINIO0, MHEHUE;

MPOBOAUTh CAMOCTOATENBHO CIIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEAOBAHHE [0 YCTAHOBJICHHIO
0COOEHHOCTE MaTEMaTHYECKOro OOBEKTa, SIBICHHS, IPOILECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSIMH, IIPOI[ECCaMU;

CaMOCTOSTEIIbHO  (OPMYJIMPOBATh OOOOIIEHHUS W BBIBOABI 110 pe3yibTaTaM IPOBEASHHOTO
HAONIOJIEHNS, WCCIIENOBAaHUS, OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX pPE3yIbTaTOB, BHIBOJOB U
0000 IIEHN;

MPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE TMPOIECCA, A& TAKXE BBIJIBUTaTh MPEANONOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nndopmanmeii:

BBISIBIISITH ePUITUTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETa HA BOMPOC M JJISA PEIICHUS
3aJ1a4u;

BBIOMpPATh WHMOPMAIMIO U3 UCTOYHMKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH, CHCTEMATU3HPOBATh U
WHTEPIPETUPOBATH MH(DOPMAIUIO Pa3IUIHBIX BUIOB M (DOPM MPEACTABICHUS;

CTPYKTYPUPOBAaTh HMH(POPMAIIMIO, MPEACTaBIAT, ©€ B Pa3IMYHBIX (GopMax, HILIIOCTPUPOBATH
rpau4ecky;

OILICHUBATh HAJAEKHOCTh HH(POPMAIIUU TTO CAMOCTOSITEIHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBHS

Oo01enue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXAECHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMU OOILIEHUS, SICHO,
TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IIMCbMCHHBIX TCKCTAaX, AaBATb IMOACHCHUS I10
XO,Z[y peuicHuA 3aga4u, KOMMCHTUPOBATb HOJIy‘-IGHHBIﬁ pe3ym>TaT;

B XO0/le 00CYXJIEHHs 3aJjaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAeMOH TeMbl, POOJIEMbI, peraeMoi
3a/la4M, BbICKA3bIBATb NACH, HALICJIICHHBIC HAa ITOMCK PCHICHUA, COINOCTABJIATh CBOU CYXXACHUA C Cy)K,Z[CHI/ISIMI/I
JIpyTrUX YYacTHUKOB JAHaliora, OOHApPYKWBATh pPa3IMYUe U CXOACTBO TO3UIUI, B KOPPEKTHOH (opme
(bopMyITUpOBATh Pa3HOTIACHS, CBOH BO3PAXKCHHUS,

MNpEaACTaBJIATh PE3YJIbTATHI PCUICHUA 3aJa4Hu, OKCIICPUMCHTA, HCCICOAOBAHNA, IMpOCKTAa,
CaMOCTOSITENIbHO BBIOMpPaTh (opMaT BBICTYIJICHHS C Y4€TOM 3a7ad Mpe3eHTAalud U OCOOEHHOCTel
ayJIUTOPUH.



PerynsiTuBHbIe YHHBepcaabHbIe y4eOHbIe 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJITOPUTM pELIEHUs 3aJladH, BbIOMpaTh CIIOCOO PELICHUS ¢ Y4ETOM HMMEIOIIUXCS
peECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATh BApUAHThl PELIECHUIl C
y4éTOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJ1b, IMOLIMOHAJIbHbII HHTE/JIEKT:

BIIQJICTh HABBIKAMH I[103HABATEIbHOW pe(IeKcHu Kak OCO3HAHHS COBEpIIAEMBIX JEHCTBUU U
MBICITUTENILHBIX MPOIIECCOB, UX PE3YJIHTAaTOB, BIAIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIIS Mpoliecca
U pe3yJibTaTa pelieHnusl MaTeMaTHueCKOU 3aauH;

NpeIBUIETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTH MPU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTUBHI B
NesITENIbHOCTh HAa OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX, HAMIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH ;

OLIGHUBATh COOTBETCTBUE pe3yJbTaTa 1€ U YCJIOBUAM, OOBSCHATh MPUYMUHBI JOCTHXKEHUS WIIU
HEIOCTH)KEHUS Pe3yJIbTATOB ACSATENbHOCTH, HAXOAUTh OMNOKY, JaBaTh OLIEHKY MTPUOOPETEHHOMY OMBITY .

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIMBHUAYAIbHOH pabOThI MPH pPELICHUH
y4eOHBIX 3aJa4, MPUHHUMATh I€JIb COBMECTHOH [€ATeIbHOCTH, MIAHHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpeaensaTs BUIbl padoT, 10roBapuBaThCs, 00CYKAaTh MPOLECC U pe3ysbTaT paboThl, 00001aTh
MHEHHS HECKOJIbKUX JIFOJIEH ;

y4acTBOBaTh B IPyNMOBBIX (popmax paboThl (00CYKaeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» H
UHBIE), BBIIOJIHATH CBOIO 4acTh PabOThl U KOOPAMHUPOBATH CBOM ACHCTBUSI C IPYrUMH YI€HaMU KOMAaHJbI,
OLIEHMBATh Ka4€CTBO CBOET0 BKJIaJa B OOLIMI MPOJYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aMMOJICH CTBUS.

INPEJMETHBIE PE3YJIBTATBI

K konimy 10 ki1acca o0yJarommiics Hayq9uTCs:

CBOOOJIHO OMEepUPOBATH MOHATHIMU: Tpad, MIOCKUi rpad, CBA3HBIN rpad, myTh B rpade, memnb, MUK,
JIEpEBO, CTEMEHb BEPIINHBI, JEPEBO CIyUYalHOIO SKCIIEPUMEHTA;

CBOOOJHO OIEpUPOBaTh TOHITUSMU: CIYYalHBIA OSKCIEPUMEHT (OMBIT), CIy4ailHOE COOBITHE,
JIIEMEHTapHOE CllydyaiiHoe cOOBITHE (3JIEMEHTapHBIM MCXOM) CIy4ailHOro OmbITa, HAXOAUTh BEPOSTHOCTHU
COOBITHIA B OIBITAX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU COOBITHSIMU;

HaXoAuTh U (hopMyIHpoBaTh COOBITHS: TMepecedeHne, o0beIUHEHUE JaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIIOJIOXKHOE JTAHHOMY, MCIOJIb30BaTh JAMArpaMMbl Jijepa, KOOPAWHATHYIO MPAMYIO ISl PEIICHUs
3a/1a4, MOJb30BaTHCS (OPMYIION CIIOXKEHHSI BEPOSTHOCTEH Il BEPOSTHOCTEH OBYX U TpeX Cly4dalHBIX
COOBITHIL;

OMepUpOBaTh TMOHATHUSMHU: YCJIOBHAs BEPOSTHOCTb, YMHOXEHHUE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, EPEBO CIYy4aWHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITHI C MOMONIBIO MpaBHIIA
YMHOKEHHUSI, IEpeBa CIIy4aifHOT'O OIbITa, UCIOJIb30BaTh (hopMyIly TOHON BeposiTHOCTH, popmyny baiteca
MIPU PEIICHUH 3a/ad, ONpEeAessITh HE3aBUCUMOCTh COOBITUN MO (hopMyJie W MO OpraHU3alMH CIy4aHOTO
IKCIIEPUMEHTA;

NPUMEHSTh H3YYCHHbIE KOMOMHATOpHBIE (OPMYNbI I TEPEYHCICHHUS DJIEMEHTOB MHOXECTB,
AIIEMEHTAPHBIX COOBITUN CITYYaifHOTO OIBITA, PEIICHUS 337249 M0 TEOPUHU BEPOSATHOCTEH;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: OMHAPHBIN CllydailHBId ONBIT (MCHBITAHUE), YCIEX W HEynaua,
HE3aBUCUMBIC HCIBITAHUS, CEPHUsSI MCHBITAHUN, HAXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCHBITAHUH 110
MEpBOTrO ycIiexa, B CEpUU HCOBITaHUW bBepHysmu, B OMbBITE, CBA3aHHOM CO CIIydallHBIM BBIOOpOM H3
KOHEYHOM COBOKYITHOCTH;

CBOOOHO ONEpUpOBaTh MOHSATUSAMH: cilydailHash BelIWYMHA, paclpeleieHue BepOsTHOCTEH,
auarpaMma  pacrpeselieHusi, OuHapHas CiydaifiHas BeJMYMHA, TeoMeTpudeckoe, OWHOMHUAIbHOE
pacnpeneneHue;



ONEpPUPOBATh MOHITHAMHU: COBMECTHOE PACHPEACIEHUE IBYX CIyYallHbIX BEJIUYUH, MCIOJIb30BaTh
Ta0JIMIly COBMECTHOTO PACIPEICIICHHS IBYX CIIy4YalHBIX BEJIMYUH JJIS BBICIICHUS pacHpenesieHnus KaxkI0u
BEJIMYHMHBI, OINPEACICHUS HE3aBUCUMOCTH CIIy4allHBIX BEJIMYMH;CBOOOJHO OMEPUPOBATH MOHITHEM
MaTeMaTUYeCKOro  OXHUAAHUS  CIy4ailHOM  BeNMMYMHBI  (paclpenesieHusi), TMPUMEHATh CBOWCTBA
MaTeMaTHYECKOr0 OXKHUIAAHUS MIPH PEIICHUH 3a/1a4, BBIYUCIIATh MAaTEMAaTHYECKOE OJKUIaHUEe OMHOMHAIBLHOTO
U TEOMETPUYECKOr0 PACIPECICHHI; CBOOOJHO OINEPUPOBATh MOHSATUSAMHU: JIUCIEPCUS, CTaHIAPTHOC
OTKJIOHEHUE  CIy4yallHOM BEJIWYWHBI, [PUMEHATH CBOWCTBA JUCIEPCHUM  CIIy4YalHOHM  BEJIUYUHBI
(pactipenenieHusi) TpU  pEIISHWW 3ajJa4, BBIUUCIATH JHUCIEPCHI0O M CTaHJAApPTHOE OTKJIOHEHHUE
FEOMETPUIECKOT0 U OMHOMHAJIBHOT'O pacipeIe/ICHUMN.

K konmy 11 ki1acca o0yvarommiics Hayq9uTCs:

BBIYUCIISAITh BHIOOPOYHBIE XApPAKTEPUCTUKH MO JaHHOW BBHIOOPKE W OICHHBATh XapPaKTEPUCTHKH
TeHepabHON COBOKYITHOCTH JIaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaMm. OIeHUBAaTh BEPOSTHOCTH
COOBITM W  TPOBEPSITh  MPOCTEHINME  CTAaTUCTUYECKHE  THUIOTE3bl, TMOJB3YSICh  W3YYCHHBIMHU
pacrnpeneneHusIMu;

MIPUBOJUTH MMPUMEPHI 3aJ1au, MPUBOASIIINX K MOKA3aTEILHOMY pacipeaeseHuo, 3aj1a4, MPUBOIAIINUX K
HOpPMaJILHOMY  pacmpeaesieHnto. OmnepupoBaTh  MOHATUAMH:  (QYHKIUS ITUIOTHOCTH  BEPOSTHOCTH
MOKA3aTeNIbHOTO pachlpeneneHusi, (QPYHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAJBHOIO pPACHpPEIeICHUS,
(yHKIIUA TUIOTHOCTHM M CBOWCTBA HOPMAIILHOTO PACHpPEIeNICHUS;ONpeAeasiTh KO3(OUIHUEHT JHUHEHHON
KOppeJsSILIUY, BEIOOPOUHBIN KO3 PUIIMEHT KOPPEISILIHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM uu@poBbIe
Ne i/m P Kourposbubie | Ilpakruyeckne (1ubp )
NMPOrpPaMMbI Bcero o0pa3oBaTeJIibHbIE
padoThI padoThI
pecypchl
DneMeHTH Teopun rpados 3 https://resh.edu.ru/
CnydJaiiHbI€ OIBITHI, CIYYaWHBIC COOBITHS U
o . A 2 2 https://resh.edu.ru/
BEPOSTHOCTU COOBITUIH
Omneparuu HaJl MHOXKECTBAMU U
cob . Cnoxenue OXKEHHE
PITHIANMI N FIOCEHIE M YMHOACEHH 5 https://resh.edu.ru/
BEPOSTHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
HezaBucumebie coObITHS
DeMEeHTh KOMOMHATOPUKHU 5 1 https://resh.edu.ru/
Cepwu 1OCIIC0BATEILHBIX HCITBITAHHM.
Ucnwitanus bepaysm. Ciy4aiiHbiii BHIOOp 5 https://resh.edu.ru/
13 KOHEYHO COBOKYITHOCTH
CryvaiiHble BEIMYUHBI U PACIIPECICHHS 14 1 1 https://resh.edu.ru/
O06o01mIeHre ¥ cCUCTeMaTH3allHsI 3HAHUIA 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3
11 KJIACC
KosauyecTBo yacoB JJIeKTPOHHbBIE
HaumeHoBaHMe pa3/ie/ioB H TeM uugpoBbIie
Ne i/ P KourpoJsbnsie | IIpakruyeckue (1ubp )
NMPOrpaMMbIl Bcero o0pa3oBaTeibHbIE
padoTHhI padoThI
pecypchl
3aKoH OOJIBIINX YK CEN https://resh.edu.ru/
DNeMEHTHI MATEMATUUECKOH CTATUCTUKHU 1 https://resh.edu.ru/
HenpepbiBHBIE cllydaliHbIC BEINYHHBI https://resh.edu.ru/
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(pacmpenenenus), moka3aTeabHOE U
HOpMaJbHOE pacIpeeleHUs

Pacnipenenenue Ilyaccona

https://resh.edu.ru/

CBsi3p MEXy CITy4ailHBIMU BETMYUHAMU 1 https://resh.edu.ru/
OO6o001IIeHNE U CHCTEMAaTH3aIUs 3HAHU I 10 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4
MNOYPOYHOE IVTAHUPOBAHHUE
10 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHBIE
ara uugpoBbIe
Ne ni/m Tema ypoka KonTpoabubie | IlpakTuyeckue A bp
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
I'pad, cBs13HBIN rpad, mpencraBieHue
1 1 CEHTAOPb https://resh.edu.ru/
3a/1a4¥ ¢ TOMOMIBIO rpada
9 Crenenb (BaJIeHTHOCTh) BepHIUHEL. [1yTh B 1 CEHTAOPb https://resh.edu.ru/
rpade. Llenu u nukist
3 I'padsl Ha TUTOCKOCTH. JlepeBo cirydaitHOTro 1 CEHTAOPb httos://resh.edu.ru/
SKCIEPUMEHTA
CrnyyaiiHble S5KCIEpUMEHTHI (OIBITHI) U CEHTAOPb
4 ClIy4aiiHbIe COOBITHS. DJIeMEHTapHbIE 1
COOBITHS (MCXO/IBI)
BeposiTHOCTb ciryyaliHOrO COOBITHSL.
BepositTHOCTH COOBITHIA B OTIBITaX C
5 1 OKTSIOpb
PaBHOBO3MOXHBIMH JIEMEH TaPHBIMH
COOBITHSIMU
[lepecedenue, 0ObeIMHEHNE MHOXKECTB U OKTSIOpB
6 COOBITHH, MPOTHBOMOJIOKHBIC COOBITHS. 1 https://resh.edu.ru/
@opMyIia CI0KEHUS BEPOSITHOCTEN
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VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE OKTA0pb
7 BeposiTHOCTeH. DopMyia yCioBHOM
BEPOSITHOCTU
YcnoBHas BEpOSITHOCTb. Y MHOKEHHUE OKTSIOpb
8 BeposiTHOCTel. Dopmya ycinoBHOM
BEPOSATHOCTH
9 ®opMyiia MOITHON BEPOSTHOCTH HOAODb
10 ®opmyna baiieca. HezaBucumblie coObITHS HOAOpb
11 KomOuHaTopHoe npaBuio yMHOXKEHHUS. HOAOPb
IlepectanoBku U akTopran
12 Yucno couerannii. Tpeyronpuuk [Tackamns HOAOPD https://resh.edu.ru/
13 ®opmya bunoma HeroTona Jekabpb https://resh.edu.ru/
Kontponbsnas padora Nel: "I'padswi, nexadpb
14 BEPOSTHOCTH, MHOXKECTBA,
KomOuHaTopuka"
15 3auer Ne 1 "I'padsl, nexadpb
BEPOSATHOCTU,MHOXKECTBA, KOMOMHauu"
bunapHbIil cilydaliHbIN ONBIT (MCIBITAHKE), nexa0pb
16 ycrex 1 Heyznauya. HesaBucumslie https://www.vaklass.ru/
ucnbltanust. Cepust He3aBUCHMBbIX
UCIIBITAaHUH 10 IEPBOro ycrexa
Cepust HE3aBUCUMBIX UCIIBITAHUN 10
17 SITHBapb
IIEpPBOro ycrexa
18 Cepust HE3aBUCUMBIX UCIIBITAHUI SIHBapb
bepunynmm
19 CrnyyaiiHblii BBIOOp U3 KOHEUHOM SHBAph
COBOKYITHOCTH
IIpakTHueckas paboTa C MCHOJIB30BAHUEM
20 dbeBpanb

AIIEKTPOHHBIX TAOJIHUIT



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

21

Cnyuaiinas BennuuHa. Pacnpenenenue
BeposiTHOCTEN. Jluarpamma pacopeneeHus

beBpanb

https://resh.edu.ru/

22

Onepauuu Haj Clly4alHbIMHU BEJTMYMHAMH.
[Ipumepsl pacnipenenenuii. bunapuas
ciyyaiiHasi BeJIMYMHA

dbeBpanb

https://www.yaklass.ru/

23

I'eomeTrpuueckoe pacrpeneseHue.
bunomuansHoOe pacnpenenenue

deBpanb

https://www.yaklass.ru/

24

MareMaTrn4yeckoe OXKUIaHUE CITydYaHON
Benu4YuHbl. COBMECTHOE pacrpe/esieHue
JIByX CIIy4YalHBIX BETUYUH

MapT

25

He3aBucumele ciryyaiiHble BEJIUUNHBI.
CBolicTBa MaTEMaTUUECKOT O OKUIAHHUSL.
Matematudeckoe oxuganue OuHapHON
ClIy4alHOU BEIMYHUHBI

MapT

https://www.yaklass.ru/

26

MaremMaTuueckoe OXKUIaHue
r€OMETPUYECKOT0 U OMHOMUAIBHOT O
pacnpeneneHuit

MapT

27

Jucnepcus 1 cTaHJapTHOE OTKJIOHEHUE

amnpenb

28

Jucniepcust OMHApHOM clydaiiHOM
BenM4MHBL. CBOWCTBA TUCIIEPCUH

amnpeb

https://resh.edu.ru/

29

MaremaTtndeckoe OXUIAHUC ITPOU3BCACHUS
" aucriepcuss CyMMbI HE3aBU CUMBIX
CJIy‘-IElﬁHLIX BCIIMYNH

anpesb

30

Jucnepcusi OMHOMUAIILHOT O
pacnpenenenus. [Ipaktuyeckas pabora ¢
WCIOJB30BAHUEM JIEKTPOHHBIX TaOJIHII

Man

https://resh.edu.ru/

31

Jlucriepcus ¥ CTaHIapTHOE OTKIIOHEHHE
TEOMETPUYECKOTO pacipeeICHusI.
[TpakTryeckas paboTa C HCIOJIb30BAHHEM
ANIEKTPOHHBIX TAOJIHI]

Mai



https://resh.edu.ru/
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KonTponbsnas padora Ne2: "HcnbiTanus Mait
32 bepuynnu. Ciyyaiinble BETUYUHBI U 1 1
pacnipeneneHus’"
3auet Ne 2 "M cnibiTanus Mait
33 bepnysum.CnyyaiiHble BEIUUNUHBI U 1
pacnipeneneHust"
34 KoHTponbHO-0IIeHOUHAs TIPOIeaypa B 1 1
paMKax MPOMEXYTOUHOH aTTecTaIruu
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3
11 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontposbnbie | IlpakTHueckue Aara tupposbie
Bcero u3yyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
HepasenctBo UeOrmmena. Teopema CEHTSIOpb
1 YeoOpimeBa. Teopema bepaymm. 3akoH 1 https://resh.edu.ru/
OOJIBIIIMX YUCE
Hepasenctso YebOrnrmena. Teopema CEHTSI0pb
2 Yeodrimesa. Teopema bepaymnu. 3akon 1 https://resh.edu.ru/
OOJIBIINX YUCET
HepasenctBo UeoOreBa. Teopema CEHTSIOpb
3 YeoOnimera. Teopema bepaysu. 3akox 1 https://www.yaklass.ru/
OONBIINX YHUCEI
4 Bri6opounbIii METO HCCIIEIOBAHUM 1 CeHTAOPh
5 [IpakTHueckas paboTa ¢ UCMOIB30BAHUEM 1 1 OKTSIOpB
AIIEKTPOHHBIX TAOJIHUIT
6 I'enepanbHas COBOKYIHOCTh U ClTydaitHas 1 OKTSIOpb
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU



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

xapakTepuctukamu. OueHka cpeHero u
JUCIIEPCUM T€HEPATbHONU COBOKYITHOCTH C
MTOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

OreHnBaHME BEPOSTHOCTEH COOBITHI IO
BBIOOPKE

OKTSIOpb

Cratuctuueckas runoresa. [Iposepka
MIPOCTEUIINX THIIOTE3 € MTOMOIIBIO
CBOMCTB M3Y4EHHBIX PACIPEIEICHUI

OKTSIOpB

https://www.yaklass.ru/

Cratucruyeckas runoresa. [Iposepka
IIPOCTENUIINX FMIIOTE3 C TIOMOIIBIO
CBOMCTB U3Y4€HHBIX PACIPEECICHUI

HOSIOpB

10

HpaKTI/I‘leCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

HOSIOpb

11

KonTtponpsnas pabora: " 3akoH 00JIbIINX
yuces. DJIEMEHThl CTATUCTUKH"

HOSI0Pb

12

3auer Nel " 3akoH OOJIBIINX YHCE.
DeMeHTHI CTATHCTUKA"

nexkadphb

13

[Ipumepsl HenpepbIBHBIX CIIY4ailHBIX
BenM4MH. O yHKIMS IJIOTHOCTH
BEPOSITHOCTH

neKaopb

14

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3a/1a4, IPUBOJAIIUX K [IOKA3aTEIILHOMY U
K HOPMQJIBHOMY paclpeleIeHUsIM

neKkaopb

https://resh.edu.ru/

15

(DYHKL[I/IH IIJIOTHOCTH BEPOATHOCTU
IIOKa3aTCJIIbHOI'O PaCIIpCaACIICHUA

neKaopb

https://www.yaklass.ru/

16

qDYHKIII/IH IJIOTHOCTHU BEPOATHOCTHU
HOPMAJILHOT'O pacipe/eIcHus

SIHBapb

17

ITocnenoBaTeabHOCTh OJUHOYHBIX
He3aBUCUMBIX coObITUH. [IpuMep 3a1aun,
IpuBOAALIEH K pacnpenenenuto Ilyaccona

SIHBaph



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

HpaKTI/I‘leCKaH pa60Ta C UCIIOJIb30BAHUECM

SIHBaph

18
ANIEKTPOHHBIX TAOJIHI]
KoBapuanus 1ByX cilydailHbIX BEJIUYHH. €Bpalib
19 P yx eI Qenp https://resh.edu.ru/
Koadpdunment xoppensuuu
20 CoBMeCTHBIC HAOJIIOICHHS JIBYX BEITUIHH enpans https://resh.edu.ru/
21 Bb160pouHbiit KO3)PUITHEHT KOPPEISAIUT (bespars https://resh.edu.ru/
29 Pa3znnuue Mexay TMHENHON CBA3BIO U ¢beBpanb
MIPUYMHHO-CIIEACTBEHHOU CBS3bIO
JIuneitnas perpeccus. [Ipaktndeckas MapT
23 paboTa ¢ UCIOJIb30BAHUEM JICKTPOHHBIX https://resh.edu.ru/
TaOIHII
[IpencraBieHne JaHHBIX C TOMOIIBIO MapT
24 TaOJIUI] U TUarpaMMm, O caTebHast https://resh.edu.ru/
CTaTUCTHKA
o5 OnBbITHI C paBHOBO3M 0XKHBIMU MapT
3JIEeMEHTAPHBIMU COOBITUSMHU
26 Brraucnenue BeposTHOCTEH COOBITHIA C MapT
puMeHeHueEM HopMyJT
Boruncnenue BepoaTHOCTEN COOBITHH C
IpUMEHEHUEM TpauyeCcKUX METOOB:
27 P pad anpeJb https://resh.edu.ru/
KOOpAMHATHAs Ipsimas, 1€peBo,
auarpamma Jiiepa
28 CrydaiiHble BETMYUHBI M paCIIpeIeIIeHUs arpeln https://www.yaklass.ru/
MaremaTuueckoe OKuJaHue CiIydyaliHoOH
29 4 anpeJb https://www.yaklass.ru/
BEJTMYHMHBI
KonTtponpsnas padora: "BeposTHOCTh
30 P " P P anpenb
CTaTHUCTHKA
31 3auer Ne2 "BeposiTHOCTh U cTaTUCTUKA" Mai
32 BerurcieHne BeposTHOCTEH COOBITHIA ¢ Maii https://resh.edu.ru/
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npuMeHeHueM GopMys U rpaduyecKux
METOIOB

Crny4aiiHble BEJIMYHUHBI U PACIPEACICHUS.

33 MaremaTryeckoe OKUIaHHE CITydaiiHON 1 Maii https://resh.edu.ru/
BCIIMYUHBI
K -
34 ORTPOTLHO OueHOqHa;f MpOHeAypa B 1 Mai https://www.yaklass.ru/
paMKax IIPOMEKYTOYHOM aTTeCTaluu
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTeIbLHOM
L NPOrpaMMBbl CpeHero oo0mero oopa3oBanus
pe3yJjbTara
6 Teopust BEpOSITHOCTEH U CTATUCTUKA
6.1 Uutath ¥ CTPOUTH TaOJIUIBI U JUATPAMMBI
6.2 OnepupoBaTh TOHSATHSIMHU: CpelHee apudMeTHYecKoe, MeauaHa, Haubobliee,
HaMMEHbIIIee 3HaYeHU e, pa3Max MaCCHBA YHCIIOBBIX TAHHBIX
OmnepupoBaTh MOHATHSAMH: CIyYaiHBIA 3KCIIEPUMEHT (OMBIT) U CIy4ailHOEe COOBITHE,
6.3 JJIEMEHTapHOE COOBITHE (DJEMEHTApHBIM MCXOJ) CIy4allHOrO OmbITa; HAXOIUThH
' BEPOSITHOCTH B OMBITaX C PAaBHOBO3MOXXHBIMH CIIyYailHBIMH COOBITUSMH, HAXOIUTh U
CpaBHUBATH BEPOSITHOCTH COOBITUN B M3yUYECHHBIX CIYYaHBIX SKCIIEPHUMEHTAX
Haxomute u ¢opmynupoBate cOOBITHS: TMepecedeHne W OObEAUMHEHHE JaHHBIX
6.4 COOBITHII, COOBITHE, TMPOTUBOMOJIOKHOE JTaHHOMY  COOBITHIO;  IOJb30BATHCS
nuarpammamu Oisiepa u GopMyIIoi ClI0XKEHUS BEPOATHOCTEN MPU PEILIEHUH 3a4a4
OnepupoBaTh MOHSATUAMU: YCJIOBHAsi BEPOATHOCTh, HE3aBUCUMBbIE COOBITUS; HAXOIUTh
6.5 BEPOATHOCTH C IOMOUIbIO IPAaBUJIA YMHOXXEHHS, C IOMOILBIO JiepeBa CIy4alHOro
OIbITa
6.6 [IpumeHsAT, KOMOMHATOPHOE MTPABUIIO0 YMHOKEHHUSI IPU PEIICHUH 33724
OnepupoBaTh NOHSATHSAMU: UCIBITAHHE, HE3aBUCUMbIE MCIBITAHUS, CEPUSl HCIBITAHUH,
6.7 ycIleX W Hey/auya; HaXOIUTh BEPOSITHOCTA COOBITUN B CEPUU HE3aBUCHUMBIX HCIBITAHUHN
JI0 TIEPBOr'o ycrexa, HaX0UTh BEPOSATHOCTU COOBITUM B cepuM UcnibITaHui bepHym
6.8 OnepupoBaTh TMOHATHSAMH: CIydailHasi BEIMYMHA, PACIPEACICHHE BEPOSITHOCTEH,
JarpaMma pacrpenesieHus
11 KJIACC
Kon . N
IIpoBepsieMble mpeAMeTHBbIE Pe3y1bTAThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
TPOBEPAEMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOSITHOCTEN U CTaTUCTUKA
51 CpaBHMBaTh BEpOSATHOCTU 3HAUEHHI CIIy4ailHOW BEIMYMHBINO PACHpPEACICHUI0 WU C
' HNOMOILBIO JUArpPaMM
OnepupoBaTh NOHATHEM MAaTEMAaTHUYECKOTO OXKHIAHHS, TPUBOAUTH MIPUMEPHI TOT'0, KaK
5.2 MPUMEHSIETC  MaTeMaTHUYeCKOe OXUJAHWE CIIy4yalHOM  BEJMYMHBI, HAaXOIWUTh
MaTeMaTU4YeCKOe OXKHJIaHHE TT0 TAHHOMY PacIpeeIeHUI0
5.3 HMeTh nipecTaBiIeHUE O 3aKOHE OOIBIINX YU CEI
5.4 HNmeTs mpeacTaBiieHHE O HOPMAJILHOM PaclpeiesieHHI




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 31eMEeHT COepKAHUS

Kon
6 Teopust BEpOSITHOCTEH U CTATUCTUKA
[IpencraBiaeHne NaHHBIX C MOMOIIBIO TabmuIl U auarpamm. CpenHee apudmeTHueckoe, MeanaHa,
6.1 HauOosbIIee ¥ HAaUMEHbIIIee 3HAYCHUS, pa3Max, AUCIIEPCUsl U CTaHIAPTHOE OTKIOHEHUE YU CIOBBIX
HaObOpoOB
CrnyyaiiHble 5KCTIEpUMEHTHI (OMBITHI) U CIy4YaiiHble COOBITHS. DJIeMEHTapHbIe COOBITHUS (MCXO/BI).
6.2 BepositHocTh citydaiiHOro coObiTuda. bim3ocTe 4yacToThiM BeposATHOCTH coObITHH. CiydaiiHble
' OIBITHI C PAaBHOBO3MOXXKHBIMH 3JIE€MEHTAPHBIMH COOBITHSMH. BeposiTHOCTH COOBITHII B ONBITAXC
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuu HaJx COOBITUSAMM: I€pecedeHue, OObEAMHEHHE, IPOTUBOIOIOXKHBIE COOBITHSL.
' Juarpammbl Ditepa. @opMmyia CIOXKEHHUS BEPOSTHOCTEH
6.4 YcnoBHas BEpPOSTHOCTb. YMHOXKECHHE BEPOATHOCTEH. JlepeBO Cly4allHOrO 3KCIEpPUMEHTA.
' ®dopmyia moaHoN BeposTHOCTH. HezaBucumbie cOOBITHS
6.5 KomOunaropHoe mnpaBuio ymHOkeHHs. [lepectaHoBku M QakTtopuan. Yucno couyeTaHuil.
' Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa
6.6 bunaphblii ciydailHblil ONBIT (MCIBITaHKE), yeliex U Heyaada. HezaBucumble ucnbitanus. Cepus
' HE3aBUCUMBIX UCIIBITAHUM 10 IepBoro ycrexa. Cepust HE3aBUCHUMBIX UCIBITAHUN bepHyum
6.7 Cnyyaiinas BenmuuHa. Pacnpenenenune BeposiTHocTed. Juarpamma pacrpenenenus. [Ipumepst
' pacnpeseseHuil, B TOM YnCie TeOMETPUIECKOe OMHOMHAIBHOE
11 KUIIACC
Kon IIpoBepsieMbIii 3J1IEMEHT COJePKAHUA
5 Teopurst BEpOATHOCTEN U CTATHCTUKA
UuciioBble XapaKTEPUCTHKU CIIy4aWHBIX BEIMYMH: MAaTEMaTHUYECKOE OXHUJAHUE, AUCIEPCHUS U
CTaHApPTHOE OTKJIOHEHHE. [IpuMepsl NTpUMEHEHUsT MATEMAaTUYECKOr 0 0>KUIaHuUs, B TOM YHUCIE B
5.1 3ajJjayaXx M3 I[OBCEJHEBHOM KHU3HU. MaTemaTtnueckoe OXuJaHUE OWHApHOW CllydaiiHOM
BEIMYMHBL. MaremMaTnyeckoe OXHMIAaHME CYMMBI CIy4alHBIX BeJIM4YUMH. MartemMaTtnueckoe
OXKUJAHME U IUCIIEPCUS T€OMETPUUECKOro 1 OMHOMMAIIBHOTO pacipeesieH uii
59 3akoH OOJIBIIMX YHCEN U €ro pojib B Hayke, Ipupone MU olmectBe. BpiOOpouHBbIM MeTon
' UCCIIeIOBaHU
5 3 [Ipumepsl HeNpephIBHBIX ClIydalHbIX BeaM4yuH. [loHATHE O INIOTHOCTH pacnpenenaeHus. 3agaun,
' IIPUBOJSIINAE K HOpMaJIbHOMY pacupeneseHuro. [IonsaTre 0 HopMabHOM paclpeeieHUH
ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA3OBATEJIbLHOM ITPOI'PAMMBbI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA
Kon IIpoBepsieMbie TPeOOBaHUS K NMPEeAMETHBIM Pe3y/1bTaTaM 0CBOCHHMS OCHOBHOM

NpoBepsieMoro 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus




TpedoBaHMSs

Bnanenue MerogaMu J0Ka3aTenbCTB, aJrOpUTMaMH pelIeHUs 3alady; yMEHHue
¢dbopMynupoBaTh M ONEPUPOBATH IOHATUSMHU: OINpENETeHue, akCuoMa, Teopema,
CIIEZICTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTeJIbCTBO, PAaBHOCHJIbHBIE (DOPMYJIHPOBKHY;
OPUMEHSATh UX; yMeHHe (OpMyJIUpOBaTh OOpaTHOE U  HPOTUBOIOJIOKHOE
yIBEp)KJIEHUE, NPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ
MaTeEMaTUYECKOW MHAYKIIMH; IPOBOIUTE J10Ka3aTeIbHbIE PACCYKICHUS IPU PELLIEHUU
3a/1a4, OLICHUBATh JIOTMYECKYIO0 IPAaBHJIBHOCTb PACCYKICHHUH; YMEHHUE ONEpPUpPOBATH
HNOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO, ONEpalUy HaJ MHOXECTBaAaMH; YMEHHUE
UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JJjsi ONHCAHHUS peaslbHBIX
IPOIIECCOB M SBJIEHUH M MpU pPELICHHH 3aJady, B TOM YHUCJIE U3 APYTUX y4eOHBIX
IIPeIMETOB; YMEHHUE ONEpPUPOBATh MOHATUAMU: Ipad, CBSA3HBIN rpad, nepeBo, LMK,
rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U ONUCHIBATh I'pabl pa3aMuHbIMU CIIOCOOAMU;

UCIIOJIb30BaTh I'padbl IpU PEIIEHUH 3a1a4

YMeHue onepupoBaTh IOHATUSAMHU: HATypaJbHOE 4YMCIIO, LEJI0€ YHCIO, CTEHNEHb C
LEeNbIM I10KAa3aTelleM, KOPEHb HATypajbHOW CTENEHH, CTENEHb C palyOHaJIbHBIM
IoKa3aTelieM, CTENEHb C JIEHCTBUTEIbHBIM IIOKa3aTeseM, Jorapudm uucia, CUHYC,
KOCUHYC W TaHI€HC IPOM3BOJBHOIO YHCIA, OCTATOK IO MOAYJIO, PAalMOHAIBHOE
YKCII0, UPPALMOHAJILHOE YHUCIIO, MHOXECTBA HATyPaJbHBIX, LIEJIbIX, PAllMOHAJIbHBIX,
JNEUCTBUTENBHBIX YHUCEI; YMEHHUE HUCIIONB30BATh IIPU3HAKU ACIUMOCTH, HAUMEHBIINN
o0muii nenuTenb U HaMMeHblee olliee KpaTHoe, anropuT™ EBkinaa mpu perieHun
3a/1a4; 3HAKOMCTBO C pa3jJMYHBIMH ITO3MIIMOHHBIMU CHCTEMaMH CUMCIICHHS; YMEHHE
BBIMOJIHATD BBIYUCIEHUE 3HAUEHUN U MpeoOpa3oBaHUs BBIPAXKEHHUI CO CTEMEHSIMH U
aorapumMamMu, MpeoOpa3oBaHUs JIPOOHO-PAIIMOHATBHBIX BBIPAKEHHH; yMEHHUE
OIEpUpOBaTh MMOHATUSMH: IOCIEN0BATEIbHOCTh, apu(MeETHUecKas Mporpeccus,
reomMeTpudecKkas nporpeccusi, 06CKOHe4YHO yObIBarolasi FeOMeTpUYECKasi Iporpeccus;
YMEHHE 3a7aBaTh I1OCIENOBAaTEILHOCTH, B TOM YHCIE C ITOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMeHHE ONepUpoBaTh MOHATUAMHU: KOMIUIEKCHOE 4YHCIIO, CONpPSUKEHHBIE
KOMIUIEKCHbIE 4YMCJa, MOAYJb M apryMeHT KOMIUIEKCHOIO uucia, (opma 3amucu
KOMIUIEKCHBIX 4YMcel (reomMeTpudecKkas, TPUTOHOMETpUUYecKas M ajredpauyeckas);
YMETb MpOU3BOJIUTH apuMeTHuecKue JeUCTBUS C KOMILJIEKCHBIMU UHCIIAMU;
IIPUBOJUTH IPUMEPBI HCIIOIb30BAHUS KOMIIIEKCHBIX YUCEN; ONIEpUPOBATh IOHATHSIMMU:

Matpuiia 2x2 u 3x3, onpeneauTellb MaTPHUIbl, TEOMETPUUECKUNA CMBICI ONPEIeTUTEeNs

Ymenue OIlepUPOBAThH MOHATUSMHU: paloHaJbHbIE, UppalyOHAJIbHBIE,
HoKa3aTeNbHbIE, CTENEHHbIE, JJorapu(pMHUUEeCcKUe, TPUTOHOMETPHUUECKUE YpaBHEHUS U
HEpaBEHCTBA, MX CUCTEMBl; YMEHHE OIEpPUPOBATh IOHATUSAMHU: TOXKIECTBO,
TOXJAECTBEHHOE IIPEOOpa3OBaHUE, ypPaBHEHUE, HEPABEHCTBO, CUCTEMA ypPaBHEHUU H
HEpaBEHCTB, PaBHOCWIBHOCTh YpPaBHEHHI, HEPAaBEHCTB U CHCTEM; YMEHHE peEIlaTh

YpaBHCHUA, HCPABCHCTBA M CHCTCMbI C IIOMOLIBIO Pa3JIMYHbIX HpI/IéMOB; peuiaTb




YpaBHCHUA, HCPABCHCTBA W CUCTCMbBI C TMMapaMCTpOM; IPUMCHATH YpPaBHCHUA,
HCPABCHCTBA, HUX CHUCTCMbI [JI1 PCHICHUA MATCMATUYCCKHUX 3adad MW 3aJa4d U3

pasIUYHBIX 00JIaCTEH HAYKU U PealIbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (DyHKUHSA, YETHOCTh (PYHKUIMH, MEPUOAUYHOCTH
(YHKIMM, OrpaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb (DYHKLHH, 3SKCTPEMYM
¢byHkuuu, HauOoybllee W HAaWMEHbIEe 3HAUYCHHUA (YHKIHH Ha MPOMEKYTKE,
HempepbiBHAs  (QYHKIMs, acCUMNTOTHI Tpaduka QYHKIWH, TepBas W BTOpas
npou3BOAHAS (YHKIUH, TEOMETPUYECKHH W (PU3MUECKHl CMBICT TPOU3BOTHOM,
nepBooOpa3Hasi, OMpeNeNEHHbI MHTErpal; yMEHHE HaXOAUTh aCUMIITOTHI rpaduka
(GYHKIMM, yMEHHE BBIUUCISITH MPOU3BOJHBIE CYMMBI, NPOU3BEIACHHS, YacCTHOTO U
KOMIO3UIMK (QYHKIHMH, HaXOIWUTh YpaBHEHHME KacaTelbHOM K rpaduky QyHKIUU;
YMEHHME HAXOIUTh IPOU3BOAHBIE 3IEMEHTapHbIX (YHKLUMH; YMEHUE HCIOJIb30BaTh
IPOU3BOAHYIO JUIS McceloBaHus (PyHKUMHA, HAXOAUTh HAMOOJbIINE U HAaUMEHbIINE
3HaueHus: (QYHKUUH; CTPOUTH IpadUKH MHOTOUYJICHOB C MCIOJb30BaHHEM ammapara
MaTeMaTUYECKOr0 aHaIM3a; MPUMEHITh TPOU3BOJHYIO JUIsl HAXOXKICHUST HAMITYYIIero
pellieHuss B MPUKIATHBIX, B TOM YHUCJE COIHAIbHO-D)KOHOMUYECKUX U (DU3UUECKUX
3a/la4ax; HaXOAUTh MJOL@AAU U 00bEMBI QUIYp C MOMOILIBI MHTErpaja; NPUBOAUTH
OpUMEpbl MaTeMaTHMYE€CKOro MOJEIMPOBAHUS C IOMOINBI0 auddepeHnaIbHbIX

YpaBHEHHI

YMmeHue onepupoBaTh MOHATHSAMHU: Tpaduk (QyHKUMH, oOpaTHas (QYHKLHUA,
KOMIMO3UIMS QYHKIMH, TUHEHHas QyHKIus, KBagpaTuyHas QyHKIMS, paldoHaIbHAas
¢byHkuMs, creneHHas ~(QYHKUMS, TpPUTOHOMETpUYecKkue (QYHKIHMH, oOpaTHbIE
TPUTOHOMETpUYECKne (YHKIMH, IOKa3aTeNbHas M Jorapupmuyeckas (OyHKIHH;
YMEHUE CTPOUTHh T'paduKu M3y4eHHbIX (YHKIHMH, BBIMOMHATH MPEOOpa30OBaHUsA
rpadukoB QYHKIMH, UCHOIb30BaTh TpapUKU sl H3YYEHHsS MPOLECCOB U
3aBHCUMOCTEH, NMpU pEIIEHUH 3aJad W3 APYTuX y4yeOHBIX NPEAMETOB M 3a4ay U3
peanbHOM >KU3HU; BbIpaXKaTh (OpMyJaMM 3aBHUCUMOCTH MEXJYy BeJIHMYHHAMU;
UCII0JIb30BaTh CBOMCTBA M rpauky (GyHKIUI Ui peleHns: ypaBHEHUH, HEpaBeHCTB U
3aJad4 ¢ HapaMerpaMH; H300pakaTh Ha KOOPAUHATHOM IIOCKOCTM MHOXECTBA

pelIeHnl ypaBHEHUM, HEPABEHCTB U UX CHCTEM

VYMeHue pemath TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YK CJI€ HA IPOLEHTHI, 10U U
YacTH, Ha JBWXEHHE, padoTy, CTOMMOCTh TOBApOB W YCIyTr, HAJOTH, 3aJa4d W3
00JacTH yIpaBJjeHUs JIMYHBIMU U CEMEHHBIMU (DMHAHCAMHM); COCTABJISTH BBIPAXKCHUS,
YpaBHEHHUS, HEPABEHCTBA M HUX CHUCTEMbl IO YCJIOBUIO 3aJayd, MCCIEA0BATh
MONyYEeHHOE pEIICHWe U OICHHWBATh IPABIONOJA00HOCTh pPE3yNbTAaTOB; yMEHHUE
MOJIEIIMPOBATH pEaJIbHbIE CUTYAl[MU Ha S3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKEHHS,
YpPaBHEHHUs, HEPABEHCTBA M UX CHCTEMBl IO YCIOBHUIO 3aJadyH, HCCIEI0BATh
MOCTPOCHHBIE MOJIEIM C HMCIOJb30BAaHHWEM ammapaTta aareOpbl, WHTEPIPETUPOBATH

HOJ'Iy‘IGHHBIﬁ PE3yabTaT




YMenue onepupoBaTh MOHATHAMH: CPEIHEE apupMETHIECKOe, MeAruaHa, HanboIbIIee
Y HaUMEHbIIIEE 3HAUYECHUS, pa3Max, AUCIEPCUs], CTAHIAPTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMeHHE H3BIIEKaTh, UHTEPIPETUPOBATh MH(POPMAINIO, MPEICTABICHHYIO B
TabnuIax, Ha AUarpaMMax, rpadukax, OTpa)karollyl0 CBONCTBAa peasibHbIX MPOIIECCOB
U SBIIGHUH; TMpENCTaBIATh HHOOPMALMIO C TOMOIIBI0 TaOIHWII U JUArpaMM;
WCCJICIOBATh CTaTUCTUYECKHE JTaHHBIC, B TOM YHCIIC C MPUMEHEHUEM TIpadUuIeCKux
METOJIOB M JJICKTPOHHBIX CPEINCTB; TpaMUYeCKH HCCIEA0BAaTh COBMECTHBIC

HaOJII0ICHHSI C TOMOLIbIO AMAarpaMM pacceuBaHUs U TMHEWHOM perpeccuu

YMeHue omnepupoBaTh TMOHATUSMHU: CIy4allHBIH ONBIT W CilydaiiHoe coObITHE,
BEPOSITHOCTh  CIy4alHOTO  COOBITUS; YMEHHE BBIYHCISATH  BEPOSTHOCTH  C
UCMOJb30BaHUEM TpadUuecKUX METO/NOB; MPUMEHATh (OPMYJbl CIOXKEHHUS U
YMHOXKEHHSI BEpOSTHOCTEH, (opMyJly IOJHOM BeposATHOCTH, (Gopmyny bepnyiu,
KOMOMHATOpHbIE (DAaKThl M (OPMYJIB; OLIEHUBATh BEPOSTHOCTU pPEAJbHBIX COOBITHII;
YMEHHE  ONepUpoBaTh MOHATUSAMH: clydyailHass  BeJIMYMHA, pacHpeiesieHue
BEPOSITHOCTEH, MaTeMaTHUECKOE OKUAAHUE, AUCHEPCUsl U CTaHIApTHOE OTKJIOHEHUE
cny4yailHOM BenMuuHBIL, (YHKIMM paclpeleseHUuss U IUIOTHOCTH PaBHOMEPHOIO,
[IOKA3aTEeIbHOTO U HOPMAaJbHOIO pacHpeleleHnid; YMEHUE MCIOIb30BaTh CBOMCTBA
U3YUEHHBIX PaclpenesieHUi NI pelieHusl 3a/ay; 3HaAKOMCTBO C IMOHSATHSIMU: 3aKOH
OOJBIINX YK CEJ, METO/Ibl BHIOOPOYHBIX UCCIIEIOBAHUMN; YMEHUE IPUBOIUTH IPUMEPDI
IPOSIBJICHUSI 3aKOHA OOJIBIIMX YMCEN B NPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;
YMEHHME OIEpPUpPOBATh IMOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YUCJIO COYETAHUH,
YHUCIIO MEePEeCTaHOBOK; OMHOM HBIOTOHA; yMEHUE MPUMEHSITh KOMOMHATOPHBIE (PaKThI
U pacCyXACHMs JJIsl pelleHus 3a]ad; OLEHHBATh BEPOSTHOCTH pPEaJbHBIX COOBITHIA;

COCTABJEITb BEPOATHOCTHYIO MOJICJIb U UHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHI:Iﬁ pe3yiIbTaT

VYMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsMas, IJIOCKOCTb, ITPOCTPAHCTBO,
OTpE30K, J1yY, BEJIMUMHA YIJa, JIOCKUHN YroJl, IBYTPaHHbINA yroJ, TpEXIpaHHBIA yroJl,
CKpEIIMBAIOIIMECS MpPsSMble, NapajlIeIbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX HU
IJIOCKOCTEH, YroJl MEXAY MNpPSIMBIMHM, YTOJd MEXAy HpsAMOW U IUIOCKOCTBIO, YIOJ
MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMU, PACCTOSIHUE MEXY IJIOCKOCTSIMU; YMEHUE HCIIOIb30BATh MPU PEIICHUU
3a/1a4 M3y4YeHHbIE (DAKTHI U TEOPEMBI MIAHUMETPHH; YMEHHE OLIEHUBATh pPa3Mepbl
O0BEKTOB OKPY)KAIOMIETO MHpPA; CTPOUTh MaTeMaTHYE€CKHE MOJIEIU C IOMOIIbIO
FEOMETPUYECKUX MOHITUN M BEIUYMH, pelIaTh CBS3aHHbIE C HUMHU IPAKTUUYECKUE

3a1a4un

10

YMeHue onepupoBaTh MOHATHAMHU: TJjomans  Gurypsl, o00béM  Qurypsi,
MHOTOT'PaHHUK, TIPaBWJIBHBI MHOTOTPaHHHUK, CEYeHHE MHOTOrpaHHUKa, KyO,
napasuieienuIe]], mpu3Ma, mupaMuaa, Gurypa v MOBEpXHOCTh BpalICHUs, IMIIMHID,
KOHYyC, mmap, chepa, miomanb cepbl, MIOMEAAb MOBEPXHOCTH MUPAMHUIBI, TTPU3MBI,

KOHyCa, IWIMHApa, 00bEM KyOa, MpsAMOYTOJbHOrO Mapajuienenueaa, MUpaMubl,




IPU3MBbI, LMJIMHIPA, KOHYycCa, Iapa, pa3BEPTKAa IOBEPXHOCTH, CEYEHUS KOHyCa H
HUIMHAPA, [apajUlebHble OCH MM OCHOBAHMIO, CEYEHHME IIapa, IJIOCKOCTb,
Kacaromasicst cepsl, LWINHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOIOI'DaHHUKA,
1300pakaTb MHOTOTPAaHHUKH, (PUTYpbI M TOBEPXHOCTH BpPALIECHUs, UX CEYCHHS, B TOM
4YUCIIE C IIOMOIUBIO JJIEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHSATh CBOMCTBA
reoMeTpUYecKuX (GUryp, caMmoCTOsTeNIbHO (OPMYJIUPOBATH ONpEAeNeHUs N3ydaeMbIX
¢buryp, BBLABUTAaTh THIIOTE3bl O CBOMCTBAaX M IMpH3HAKaX T'E€OMETPUUYECKUX (uUryp,
00OCHOBBIBaTh WJIM ONPOBEpPraTh UX; YMEHHE NMPOBOAUTH KiIaccuPUKaLUio GUryp 1o

Ppa3JIMYHbIM ITPU3HAKAM, BBIITOJHATH HGOGXOZII/IMLIC JOIMOJIHUTCIIbHBIC TIOCTPOCHU A

11

YMeHue omnepupoBaTh TMOHATUSMHU: JIBW)KEHHE B MPOCTPAHCTBE, MapajuieIbHBIN
HepeHoC, CUMMETpHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeodpazoBaHuE
noo0us, Mo00HbIEe PUIyphl; YMEHHE paclio3HaBaTh PaBHbIE U MOAOOHBIE QUTYDHI, B
TOM YHCI€ B IPHUPOJAE, MCKYCCTBE, apXUTEKType; MCIOJIb30BaThb I'€OMETPUUYECKUE
OTHOUIEHUS IPU PELISHUH 3a/1a4; HAXOAUTh T€OMETPUYECKIE BEITMUUHBI (JJIMHA, YTOJl,
IUIOIa/1b, 00bEM) IPH PELICHUH 3a/1a4 U3 JPYTrUuX yuyeOHbIX IPEAMETOB U U3 peabHON
KHU3HH; YMEHHME BBIYMCIITH I'€OMETPUUYECKHE BEIWYMHBI (JUIMHA, Yroj, IUIOAib,
00bEM, MIIOIIAb TOBEPXHOCTH), UCIOb3Ysl U3ydeHHbIE (POPMYJIbI U METOJbI, B TOM
Yyycle: IUIOIAJb IMOBEPXHOCTU MHpPaMUIbl, IPU3MBbI, KOHYyCa, LWIMHApA, IUIOMAAb
chepbl; 00bEM KyOa, MTPSIMOYTOJBHOIO TMapajuIeeNuIena, MUPaMUIbI, TPU3MBI,

WIMHAPA, KOHYCa, [IIapa; YMEHHE HaXOIUTh OTHOIIIEHHE 00BEMOB MMOAOOHBIX GUTYD

12

YMeHue omnepupoBaTh IMOHATUSAMM: NPSIMOYIOJbHAs CHCTEMAa KOOpAMHAT, BEKTOD,
KOOpAMHATBI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA
Ha 4YMCIIO, Pa3lIOKEHHE BEKTOpa MO 0a3ncy, CKalsipHOE IPOU3BENEHUE, BEKTOPHOE
IIPOU3BEICHNUE, YroJl MEXKIY BEKTOpaMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM H
KOOPJMHATHBIA METOJ JJIs PeIIeHHsI TE€OMETPUYECKUX 3a/1a4 M 3a/1a4 IPYTUX y4eOHbBIX

mpeaMeEToOB

13

VYMenue BbIOMpaTh MOAXOASLIMN METON JUIA pEeUIeHUs 3aJayd; [OHUMAaHHE
3HAYMMOCTH MAaTEMaTHKUA B M3YYCHUHM MPUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB H
SBIICHUI; YMEHHE pPAacCIO3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE TPUBOIUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITUHA POCCHICKON M MHUPOBOIA

MaTeMaTU4IECKOM HayKH

IHEPEYEHD 9JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCIICHUS

11 Hartypanbsabie u nenbie uncina. [[pu3Haku JeTMMOCTH 1EJTbIX YUCET

12 Pannonanpabie uncna. OOBIKHOBEHHBIE W JECATUYHBIC JIpOOU, MPOIEHTHI, OECKOHEUYHBIE
' MIEPUOTUIECKUE APOOH




ApudmeTnueckuil KOpeHb HaTypajbHOM crerneHu. JlelcTBUs ¢ apu(METHYECKUMU KOPHSAMHU

L3 HAaTypaJbHOU CTEIICHU
14 Crenens ¢ uenbM nokazareneMm. CTelneHs ¢ palMoHaJbHbIM MToKa3areneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEeHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHIHBIC M HATypaJIbHBIC JIOTapU (MBI
JeiictBuTenbHble uuciaa. Apu@MeTHYecKHue Omepallud ¢ JEeHCTBUTENbHBIMH  YHUCJIAMHU.
1.7 [TpuOmkEéHHBIE BBIYHMCICHUS, TpaBHJa OKPYIJICHWS, NPHKHIKA W OLEHKAa pe3yibTara
BBIYMCIIEHUAMN
1.8 ITpeoOpazoBanue BeIpaKeHUH
1.9 KomriekcHble uncna
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 Lenbie u ApoOHO-pAIMOHAIILHBIC YPABHEHUS
2.2 WppanyoHanbHble ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
24 [TokazarenbHbIC U JIOTapu(PMHUIECKUE YPAaBHCHHS
2.5 [enbie u APOOHO-pAIMOHAIEHBIC HEPABESHCTBA
2.6 HppanroHaabHbIe HEPaBEHCTBA
2.7 [Toka3zaTenbHbIe U JorapuGMUIECKHe HEPABEHCTBA
2.8 TpuroHomerpudeckue HepaBeHCTBA
2.9 CuCTeMBbI U COBOKYITHOCTH YPaBHEHHH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABCHCTBA U CHCTEMEI C ITapaMeTpaMu
211 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeennuTeb MaTPHIIbI
3 OyHKIMYU ¥ rpaduKu
31 @®yHkuud, crnocodbl 3agaHus ¢(ynkuuu. ['padpuk ¢ynkuuu. B3aumuo oOpaTHble (YHKIMH.
' Yérupie n HeuéTHBIe QyHKIMH. [lepunonudeckne pyHKINN
Ob6nacth ompeneneHus W MHOXECTBO 3HaueHWil ¢ynkuuu. Hymu ¢ynxmuu. [IpomexyTku
3.2 3HAKOIIOCTOSIHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (YHKIHH. MaKCHMyMBI W MHUHUMYMBI
¢bynkuu. Hanbonpiee n HanMeHblee 3HadeHne (QyHKIMH HAa POMEXYTKE
33 CrenenHasi QyHKIHs C HATYpaJbHBIM U IIeNbIM Moka3aTeneM. E€ cBoiicTtBa u rpaduk. CoiicTBa
' U rpaduK KOpHs N-0il CTeIeHN
3.4 Tpuronomerpruyeckue GyHKIIMH, UX CBOWCTBA U I'PadUKH
3.5 [TokazaTenbHas u norapupmudeckas GyHKINU, UX CBONCTBA U IpapUKU
36 Touku paspeiBa. AcuMmnToThl rpadukoB QyHkiuii. CBolicTBa (QYHKIHIA, HEMPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnemoBaTenbHOCTH, CLIOCOOBI 3aJaHHUs MOCJIEN0BATEIbHOCTEH
3.8 Apudmerrueckas u reoMeTpruecKas nporpeccuu. @opmysia CI0KHBIX MPOIICHTOB




Hauama MmaTeMaTH4IeCKOro aHajan3a

4.1 [TpousBoanas pynkunu. [IponszBoaHbIe 351eMEHTapHBIX QYHKIUN
49 [IpuMeHeHrEe NPOM3BOIHOM K MCCICIOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTh M SKCTPEMYMBI.
' Haxoxxaenue HanOONbIIEro 1 HAMMEHBIIETO 3HaYeHHsI PYHKIIMU Ha OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoXecTBa H JIOTHKa
5.1 MHOXecTBO, ornepaluy Haj MHOXecTBamMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposatHocTb 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposrHocTs
6.3 Komb6unaTopuka
7 [Ceomerpust
7.1 ®urypsl Ha IJIOCKOCTH
7.2 [TpsiMble ¥ MIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v NOBEpXHOCTH BpallCHUS
7.5 KoopauHaTb! 1 BEKTOPHI

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

VYuebnoe nocobue "Matematrka. BepostHocTs u cratuctika 10 kimacc. ba3zoBslit u yriyOnéHHbIH

ypoBeHb". —M: [IpocBeiienue.

Astopsl: bynumosuu E.A., Bynsiues B.A.,2023.

1. Yue6noe nocobue "Marematuka. BepostHocTs 1 cratuctuka 11 knacc. bazosblii n yriry6néHHsblit

ypoBeHb". — M: IIpocBemienue.

Astopsl: bynumoBuu E.A., Bynbrues B.A.,2023.

METOJINYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Teopus BeposiTHOCTEH 1 MaTeMaTH4eckas cratuctika: Yueonuk / K.B. banaun, B.H. banuisikos, A.B.

PykocyeB. -M:M3naTenscko-Toprobas koprnopanus «Jlamkos u K»

2. Teopus BepoATHOCTEH U MaTeMaTH4yecKas cratuctuka. [Ipumeps! u 3anaqn / U.B. bensko, I'.I1.




Cupun.- M3narensctBo «HoBoe 3Hanne»

3. Teopus BeposTHOCTEN 1 MaTeMaTudeckasi craTucTuka: YueoHoe nmocodue / JI.I'. buprokosa, I'.1.
bobpuk, B.1. Matsees.-M., «ndpo-M»

4. Teopus BepositHOcTel: YueObnoe nocodoue / I'.I". buthep.- PocroB-Ha-/{ony: M3naTenbcTBo «DeHUKCY.
5. Teopus BepoATHOCTEN U MaTeMaTHyecKas CTaTUCTUKA B 3ajadax: bonee 360 3anau u ynpakHeHuit /
J.A. bop3six. - Mocksa : URSS

8. Teopus BEpOsATHOCTEH M MaTeMaTUYECKas CTATHCTHKA B 3a1adax / B.A. Barytun, .. UBuenko, 10.1.
Mensenes, B.I1. Uuctskos- M3narensctBo «Jlpoday

9. Teopus BeposTHOCTEH. 3aauu 1 KOHTPOJIbHBIE paboThl. 10 kimacc / U.P. Beicorkuii. - 3narenscTBo
MIJHMO

10. Teopus BeposiTHOcTel. CripaBouHOe mocodue K pemenuto 3aaad / A.A. I'ycak. —Mu:TerpaCucremc
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
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