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HOACHUTEJBHASA 3AIINCKA

VYyebubiii Kypc «BeposSiTHOCTP U CTaTUCTHKa» YIIIyOJIEHHOTO
YPOBHS SIBIISIETCS MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO
Kypca yriyoJn€HHOro YpOBHS Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMsL.
Y4eOHblii Kypc MpenHa3HaueH g (OpMHUPOBaHUS y OOydYarOIIUXCS
CTATUCTUYECKON KYyJIbTYypbl M TMOHUMAHHS POJIM TEOPUHM BEPOSTHOCTEH
KaK MaTeMaTU4eCKOro MHCTPYMEHTA IS U3yUCHHUsI CIIyHailHbIX COOBITHH,
BeJIMYMH © TporeccoB. [lpm wu3ydeHHMM Kypca oOoramaroTcs
MPEICTaBICHUS] O0YYaIOMINXCA O METOAaX HCCIEeIOBAaHUS M3MEHYHBOTO
MHpa, pa3BUBaeTCA  IMOHMMAHWE  3HAYUMOCTH U OOIIHOCTH
MaTeMaTUYeCKUX METOJOB TO3HAHUA KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSL.

Copepxanne yaeOHOTO Kypca HaIpaBlIeHO HA 3aKpeIIeHUE 3HaHUH,
MOJlyYEHHBIX TpPH H3YyYEHUH Kypca Ha YypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, U HA Pa3BUTHUE MPEJCTABICHUIN O CIy4yalHbIX BEJIMYHHAX U
B3aUMOCBSI3SIX MEXKIY HHUMH Ha BaXXKHBIX MPUMEpPaX, CHOKEThI KOTOPBIX
MOYEPIHYTHl U3 OKpYyXaromero mupa. B pesynbrare y oOyuaromuxcs
JOJKHO CPOPMHUPOBATHLCS MPEACTABICHUE O HAN00JIee YIOTPEOUTETHHBIX
U OOIMX MaTEeMaTUYECKUX MOJIETISAX, HCIOJb3yeMbIX I OMHCAHUS
AHTPOIIOMETPUUECKUX U JeMOorpaduuecKuxX BEIUYMH, MOTPEIIHOCTEH B
pasIUYHBIC POJIa HW3MEPCHUSX, INTECILHOCTH O€30TKa3HON paboThI
TEXHUYCCKUX YCTPOWCTB, XapaKTCPUCTHK MACCOBBIX SBJICHUU U
MIPOIIECCOB B 00MmIecTBE. YUEOHBIH KypC SBISETCS 0a30d I OCBOCHHS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB, HEOOXOJMMBIX CIEIHUaTUCTaM
HE TOJIBKO WHXEHEPHBIX CHEIUATbHOCTEH, HO TaKXe COIHUAIbHBIX U
MICUXOJIOTHYECKHUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAyKH B
3HAYUTENIbHON Mepe HUCHOJB3YIOT ammapar aHajin3a OOJBIINX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHUMAaeT OOCYXKICHHE 3aKOHa
OonpImMX yucen — (QyHIAMEHTAJIbHOTO 3aKOHA MPHUPOJIBI, HWMEIOIIETO
MaTeMaTU4YeCcKyIo (popMaIn3aiuio.

B cootBercTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKTYpe Y4eOHOTO
Kypca « BeposTHOCTh U CTaTUCTHKA» HA YIITyOJIEHHOM YPOBHE BBIJEICHbI
OCHOBHBIC  cojepKaTenbHble JUHUU: «ClydailHble  COOBITUS |
BeposITHOCTH» U «CiTy4aliHbIe BEJIMUMHBI M 3aKOH OOJIBIITUX YHCEID.

[ToMUMO OCHOBHBIX JTUHUN B y4€OHBIM KypcC BKJIFOUEHBI DJIEMEHTHI
Teopuu TpadoB U TEOPUHU MHOXKECTB, HEOOXOIUMBIE JIJISI TTOTHOLIEHHOTO



OCBOGHHSI MaTepHala JaHHOTO y4eOHOro Kypca H  CMEXKHBIX
MaTeMaTUYECKNX y4€OHBIX KYpPCOB.

Copepxanne nuHUM «CiyyaiiHble COOBITHSI M BEPOSITHOCTH
CIIy>KMUT OCHOBOM JJi1 (pOpMHUPOBAHUS MPEJCTABICHUN O paclpe/ieeHUN
BEPOATHOCTEW MEKy 3HAUYCHUSIMHU CIIyYalHBIX BEJIUYMH. BaKHYIO 4acTh
B OTOM COJEPKATEIBbHON JIMHUY 3aHUMAET U3YyUYEHHE F€OMETPUUYECKOTO U
OMHOMHUANBHOTO paCHpeeIeHnd W 3HAKOMCTBO C HMX HENPEPHIBHBIMU
aHaJIOraMu — II0Ka3aTeNbHBIM U HOPMAJIBHBIM PACIIPEIEICHUAMU.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMU U
pacupeneneHus MU, aKIIEHTUPYIOT BHUMaHUE O0y4YaroIIMXCA Ha OMCAaHUU
Y U3YyYEHUU CIyYalHbIX SBJICHUN C TMOMOUIBI0O HENPEPBIBHBIX (PYHKIUH.
OCHOBHOE BHHMAHHME YJEIAETCA IOKAa3aTe€IbHOMY M HOPMAJIBHOMY
pacupeneneHusIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMHUTEIBbHOE U3yUEHUE
CBA3M MEXAY CIy4YallHbIMU BEJIMYMHAMU W OINHUCAHUE 3TOM CBS3H C
MOMOIIBIO KO3(PUIIMEHTa KOPPESLUA M €ro BhIOOPOYHOrO aHajora.
OTH  DJIEMEHTBl  COJAEpXKAHUA  pPa3BUBAIOT TeMmy  «Jlmarpammel
paccerBaHMs», U3yYEHHYIO Ha YPOBHE OCHOBHOI'O O0IIEro oopazoBaHus,
¥ BO MHOT'OM OIIHMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPUH.

Emé onun »sneMeHT coaepxkaHusi, KOTOPbIA MpPEIIaracTca Ha
O3HAKOMUTEIBHOM  ypPOBHE —  IMOCIEAOBATEIBbHOCTh  CIyYalHBIX
HE3aBHCUMBIX  COOBITMHM, HACTyNAKOLUMX B E€AUHMILY BpPEMEHHU.
O3HAaKOMIIEHHE C pacCHpelesIieHUEM BEPOATHOCTEH KOJMYECTBA TAKUX
COOBITUI HOCHUT Pa3BUBAIOLIUI XapaKTep M SIBISETCS aKTyaJbHbBIM IS
OyAayumx aOUTYpHEHTOB, TOCTYMAIOIMINX HAa y4eOHBIC CIEIUATbHOCTH,
CBSI3aHHBIE C OOLECTBEHHBIMU HAyKaMH, ICUXOJIOTHEN U yIpaBICHUEM.

Ha u3yuenue yuyebHOro kypca «BeposTHOCTb M CTaTHCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTCs 68 yacoB: B 10 kitacce — 34 vaca (1 gac
B Hezemro), B 11 kinacce — 34 gaca (1 gac B Heemio).



COILEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3HbI Tpad, myTtu B Tpade: nukisl U 1enu. CreneHb
(BasieHTHOCTD) BepiuHbL. ['padbl Ha 1ockocTH. [lepeBbsi.

CrnyualiHble SKCHEpUMEHTHI (ONBITBI) M CIIy4aillHble COOBITHSL.
DOneMeHTapHble cOOBITUS (MCX0/bl). BEpOATHOCTH Cilly4yallHOTO COOBITHS.
bnuzocts 4acToTel W BeposATHOCTH COOBITHN. CiydallHbIE OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH.

Onepauuu  Hajg  COOBITMSIMM:  IIepecedeHHe, OObeIUHEHHE,
MIPOTHUBOIIOIOXKHEIE COOBITHS. J{marpammer Ditnepa. DopMyna CIOKCHUSI
BEPOSATHOCTEM.

VYcioBHasg BEPOSITHOCTb.  YMHOXEHHUE BEpOsATHOCTEH. JlepeBo
Cly4anHoOro skcriepumenta. Popmyna mojiHOW BeposiTHOCTH. DopMmyrna
baiteca. He3aBucrumblie coObITHS.

bunHapHbIil ciay4yaliHbIl ONBIT (UCHBITAHHWE), yCIEX M Heyaaya.
He3zaBucumeblie ucnbiranus. Cepust HE3aBUCUMBIX UCIBITAHUM 10 TIEPBOTO
ycnexa. [lepectanoBku u (axropuan. Yucno coderanuii. TpeyroibHUK
[Tackans. ®opmyna bunoma HeroToHa.

Cepus He3aBUCUMBIX HcnbITaHul bepHymn. CiydaiiHblid BEIOOD U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHaa BenuunHa. Pacripenenenue BeposATHOCTEN. /[narpamma
pactpenenenua. Onepanuu Haja CIy4alHbIMA BeJIMYMHAMU. bBuHapHas
ciaydyaiHas BenuuuHa. [Ipumepsl pacnpeneiieHuii, B TOM  YHCIIE
reOMETpUYECKOe 1 OMHOMUAILHOE.

CoBmecTHOE — pacnpenesieHHe  IBYX  CIIy4YalHBIX  BEJIMYHH.
He3zaBucumble crmyvaliHble  BelW4YMHBL.MaremMaTHdecKoe  OXHUIAHUE
ciydaiiHON BenuuuHbl (pacmpenenenus). llpumepsl npuMeHEHUs
MaTEeMaTHYECKOI0 OKUIaHMs (CTpaxoBaHHe, jJoTepes). Maremaruueckoe
OXKHJIaHWE OWHApHOW  CllydyallHOW  BEJMYMHBI. ~ MaTemaTu4eckoe
0’)KMJIAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaTremMaTH4yecKoe OXHUIaHUE
reOMETPUUYECKOr0 1 OMHOMHAJIBHOTO pacIpeIeICHUM.

Jlucriepcuss ¥ CTaHJAPTHOE OTKIIOHEHWE CIIyYalHOW BEIUYUHBI
(pactipenenenust). Jlucnepcust OWHApHOM  CioydyaHOW  BEJIMYMHBI.
MaremaTn4yeckoe OXUIJAHUE MPOU3BEACHUA W JUCIEPCHS CYMMBI
HE3aBHUCUMBIX CIIy4yalHBIX BeJIWYMH. Jlucnmepcus w©  cTaHAapTHOE



OTKJIOHEHHE OMHOMHUAIBLHOTO pacpeaciCcHus. I[I/ICHGPCI/IH " CTaHOApPTHOC

OTKJIOHEHHE T€OMETPUUECKOT0 PaCIPENEICHMSL.
11 KJIACC

HepasenctBo YeOrméra. Teopema UebrsméBa. Teopema beprymu.
3akoH OompIMX  YHCeNl. BBIOOPOUYHBIM  METOJ  HMCCIEIOBaHUH.
Brei6opounbie xapakrepucTuki. OLEHUBaHUE BEPOSTHOCTU COOBITHSA IO
BBIOOPOYHBIM J1aHHBIM. [IpoBepka MpocTEeHIIMX TUIOTE3 C TMOMOIIBIO
M3YYCHHBIX PaCIpEACICHUN.

HenpepeiBHble  ciydaiinple BenuuuHbl. [Ipumepsl.  @DyHKIMA
IJIOTHOCTH BEPOSTHOCTH paclpenesieHns. PaBHOMepHOE pacmnpeneneHue
M €ro CBOMCTBA. 3ajauyd, MPUBOAIIIME K  IOKA3aTEIbHOMY
pacnpeneneHuro. 3agaqn, NPUBOAAIINE K HOPMAIBHOMY PAaCIpPEIEICHUIO.
@OyHKIUSA TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO paclpeeieHus,
GyHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO  pacIlpeieieHHs.
@yHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACIIPEIECICHUS.

[TocnenoBareabHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3aaauu,
MIPUBOAIINE K pacupenesiento [lyaccona.

KoBapuanust aByx crmydailHeix BenuduH. KoagduiueHnt nmuHeiHoN
Koppemsiiuu. CoBMeCTHbIE HAOJNIOJIEHUSI ABYX BEIMYMH. BpIOOpOUHBIit
ko3 uuueHT Koppemsuuu. Pa3nuume Mexay JUHEHHOW CBS3bIO U
MIPUYUHHO-CIEACTBEHHOW  CBS3bIO. JIMHENWHas  perpeccusi, MeETOJ
HaMMEHBIINX KBaJIPaTOB.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O
KYPCA «BEPOSATHOCTbD n CTATUCTHUKA»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAXKTAHCKON IMO3MIIMK OO0YyYaIOIMIEToCs Kak
aKTUBHOIO W  OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro  OOIIECTBa,
MPEJCTAaBICHHE O MaTEeMaTUYeCKHX OCHOBaX (hYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUW, NPOIEAYp TPaKTAHCKOTO OOIIECTBA
(BBIOOpPBI, OMpPOCHI W  APYro€), YMEHUE B3aUMOJECUCTBOBATh C
COITMAJILHBIMA HHCTHUTYTaMH B COOTBETCTBHM C HX (QYHKUMSIMU U
Ha3HAUYCHUEM,;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTh POCCHUHCKOW TPAXKIAHCKOH WICHTHYHOCTH,
YBOKEHHUS K TIPOILIOMY U HACTOAIIEMY POCCUMCKONW MaTeMaTHKH,
IICHHOCTHOE OTHOIICHWE K JOCTHKEHHUSM POCCUHCKHUX MATEMaTHUKOB W
POCCHUICKON MaTeMaTUYE€CKOM IIKOJIbI, UCIIOJI30BAHUE ITUX JOCTHKEHUN
B JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHME  JOYXOBHBIX  I[EHHOCTEM  POCCHUIMCKOr0  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTUUYECKOTO TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUM HayKu |
NEeATEeNIbHOCThI0 Y4YEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B TMOCTPOCHUE
YCTOMUYMBOTO OyIYIIETO;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE  OTHOLICHHME K  MHUpPY, BKIHOYasg  ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH,
pacCcy X JeHUW, BOCHPUUMYUBOCTh K MATEMaTHYECKUM  acCleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHUYECKUE 3HAHUS B
MHTEpecax 3/I0poBOro u Oe3omacHOro obOpasza >KWU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 310POBBIO (3mopoBoe MUTaHKeE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/ABIXA, PETYISApHAs Gpu3ndeckas



aKTUBHOCTH),  (DM3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3AHATHUAX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATETLHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU TPYIOII00Us, UHTEPEC K
pasnuyHBIM cdepamM MPOPECCHOHATBHON NEATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp OymyIien mpodeccun u peaaTnu30BhIBaTh COOCTBEHHBIC )KN3HCHHBIE
JIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUYECKOMY 00pa30BaHUIO U
caM0oOOpa30BaHUIO Ha TNPOTHKEHUHM BCEH JKU3HU, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PCIICHUU MPAKTHUECKUX 3a7a9 MaTeMaTHYCCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JIKOJIOTUYECKOM  KYJIbTYypbl, TMOHMMAaHHE
BIIUSHUSL ~ COIMATIbHO-)KOHOMUYECKUX  MPOIECCOB HA  COCTOSTHUE
MPUPOTHON U COIMAIBHOM Cpelbl, OCO3HAHWE TIIOOATFHOTO XapakTepa
HKOJIOTHICCKUX MPOOJIeM, OpPUEHTAITNS Ha MPUMEHECHHE MaTEMaTHYECKUX
3HAHWM JJI9  pelieHus 3a7ad B 00JIaCTU OKpY’Karollell  cpenpl,
MJJAHUPOBAHKE TMOCTYNKOB M OLIEHKU MX BO3MOKHBIX TMOCIEICTBUM IS
OKPYXKaIOIEeH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKU U OOIIECTBEHHOW MPAKTHKH,
MOHUMAHUE MaTEMaTUYECKOM HayKu Kak c@epbl 4YeloBEYECKON
NEATENHPHOCTH, JTalmoOB €€ pa3BUTHUA W 3HAYAMOCTH IS Pa3BUTHUS
[IMBWJIN3AIMHN, OBJAJCHUE SI3bIKOM MaTEeMaTUKH W MaTeMaTHYCCKON
KYJbTYpOH KakK Cpe/CTBOM IMO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYI0 M HUCCJEN0BATENBCKYIO JEATeIbHOCTh WHIWBUIYAIbHO U B
rpymre.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble JJornyeckue JeicTBUA:

BBISIBJISITH W XAPAaKTEPU30BATh  CYILIECTBEHHBIE  MPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHN, OTHOIICHUH MEXIY MOHITHSIMH,
(bOopMyIUPOBATh OMPECICHUS TOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIN
MPU3HAK KJIacCU(PUKAIIMK, OCHOBAaHUSA sl OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU MMPOBOJUMOTO aHAJIN3A;



BOCIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHe,
YCIIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3U W
mpoTUBOpeYHss B (paKkTax, MAaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUNI;

JieaTh BBIBOJBI C UCTOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

MPOBOJIUTh CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHuss ydeOHOM 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB PELICHUs, BBIOMPATh HanOoJiee MOIXOSAIINA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eHCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
nmo3HaHus, (OPMYJIUPOBATH BOIMPOCH, (PUKCHUPYIOIINE MPOTHUBOPEUUE,
npo0biieMy, yCTaHABIMBATh UCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro
00BEKTa, SBJIECHMS, TMPOLECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO  (OopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOJIEHUs, HWCCIIEeIOBAaHUs, OIICHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILECHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEJIIOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH JA€PUIUTHE MH(OpPMAIUHU, JAHHBIX, HEOOXOJIUMBIX IS
OTBETA Ha BOIMIPOC U JIJISl pELICHUS 3a/1a4K;

BBEIOMpPATh WH(OpPMAIMI0O W3 HWCTOYHHKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;



OLICHUBATh  HAJAEXKHOCTb HMHPOPMALMH IO  CAMOCTOSTEIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMU U LEISIMHU OOLIEHMUSI, SICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS I10
XOZly PELIeHUS 3a4a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBbI, IPOOJIEMBI, pelIaeMoil 3aJauu, BbICKAa3blBaTh WJIEU, HAllCJICHHbIE
Ha I[IOMCK PEIICHUA, COIOCTABIATH CBOM CYXKICHUSA C CYXICHUAMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3iM4M€ U CXOJICTBO
MO3UINI, B KOpPpEeKTHOW (opme (GopMyaupoBaTh pa3HOINIACUSA, CBOU
BO3PAKECHUS;

IIPEACTABIIATh PE3yJbTaThl PEIICHUA 3a4add, DSKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa, CaMOCTOSATENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3aJadd, BbIOUpATH CIOCOO
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ yaéToMm HOBOM MH(GOpMAaIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pedIEKCMU KaK OCO3HAHUS
COBEPIIAEMBbIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB,
BIIAJIETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI TMpolecca U
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU
3a/1a4d, BHOCUTHb KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUAM, OOBICHSThH
MIPUYUHBI JTOCTHKEHUS WM HEAOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyaAIbHOW pabOTHl MPU pEIIeHUH YYeOHBIX 3a/ad, MPUHUMATh
1eJb  COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIMIO
COBMECTHOM pabOThl, pacrpeaeiiarb BUIb paldOT, JAOroBapuUBaThCS,
oOCy)XmaTh TIpoOIleCC ®  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIOJICH;

y4acTBOBaTh B TPYMIIOBBIX Gopmax paboTHl (0OCYXIeHHs, 0OMEeH
MHEHUN, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PadOThHI
U KOOPJUHUPOBATH CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: Irpad, TIOCKUHN rpad, CBA3HBIHI
rpad, myTh B Tpade, 1enb, MUK, AEPEBO, CTENCHb BEPIIHUHBI, JEPEBO
CIIy4alHOTO DKCIIEPUMEHTA;

CBOOOJIHO ONEpPUPOBATh MNOHATUSIMM: CIyYalHBIM SKCIEPUMEHT
(ombIT), ciy4aiiHOe COOBITHE, OJJIEMEHTapHOE CIyd4ailHOe COOBITHE
(371IeMEeHTapHBIi MCXO/) CIYy4YalHOTO ONBITa, HAXOJUTh BEPOSTHOCTH
COOBITUI B  ONBITaX C  PAaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMH
COOBITUSAMU;HAXOUTh W  (QOPMYTHPOBATH COOBITHA: TEpeceueHue,
00BbEIMHEHNE JTAHHBIX COOBITH, COOBITHE, TPOTUBOIMOIOKHOE JAHHOMY,
WCIIOJIB30BaTh JUarpaMMbl OWJepa, KOOPAMHATHYIO IPSMYIO U
pelIeHus 3a/1a4, TOIb30BaThCs (POPMYIION CIOKEHUS BEPOSTHOCTEH ISt
BEPOATHOCTEH JIBYX U TPEX CIy4YalHBIX COOBITHH;

ONEepUpPOBaTh MOHATUSAMU: YCJIOBHAas BEPOSITHOCTb, YMHOXXECHHE
BEPOATHOCTEH,  HE3aBUCUMbIE  COOBITUS,  JEPEBO  CIy4yallHOIroO
HKCIIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITHI C MOMOILBIO MpaBuia
YMHOKEHUS, IepeBa CIIy4aifHOTO OMBITA, UCTIOIB30BaTh (OPMYITy MOTHOMN
BeposATHOCTH, (opmyny balleca npu pemieHun 3aaad, ONPEACTATH
HE3aBHCUMOCTbh COOBITUH IO (opMyJie U MO OpPraHU3alMU CIy4alHOTro
JKCIIEPUMEHTA;

OPUMEHSTh  U3yYEHHble  KOMOMHAaTOpHble  (QopMyinsl a7
MEPEUMCIIEHUS  3JIEMEHTOB  MHOXECTB, 3JEMEHTapHbIX  COOBITUI
CIIy4allHOrO OIbITa, PELIEHUS 3a/1ay M0 TEOPHH BEPOSTHOCTEN;CBOOOTHO
ONEepUPOBaTh TMOHATUAMH: OWHAPHBIM CIIy4alHBIM OMBIT (MCHBITAHUE),



ycnex M HeyJaya, HE3aBUCUMbIE WCIBITAHUS, CEpUs HCIbITAaHUH,
HaxOJIUTh BEPOATHOCTU COOBITHUI: B CEpUM HCIHBITAHUM 1O MEPBOro
yClexa, B CEpUM HCHOBITAaHUNH bepHy/ulM, B OIBITE, CBA3aHHOM CO
CJIy4aiiHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CcBOOOZIHO OMEepUPOBaTh TMOHATHUSAMHU: CiydailHas BEJIMYWHA,
pacmpesieieHne BEpOSTHOCTEH, nuarpamMma pachpeneieHus, OuMHapHas
Clly4aiiHas BETMYHMHA, TEOMETPUIECKOE, OMHOMHUATBHOE paCIIpe/IeTICHHE;

ONEpUpOBaTh TMOHATUSMHU: COBMECTHOE paCHpEACIICHHE JBYX
CIIy4aliHbIX ~ BEJMYMH,  HUCIOJb30BaTh  TaOMUIly  COBMECTHOIO
pacupeneneHus — JIBYX  CIy4YaWHbIX  BEJIMYMH  JUIA  BBIIEJIEHUS
pacupeneneHns KaxAoW BEIUYMHBI, ONpPEIENECHUsT HE3aBUCHUMOCTU
CIly4alHbIX BEJIMYUH;CBOOOTHO OIEpUpPOBATh HNOHATUEM
MaTEMaTHYECKOr0 OXXKMJAaHUSl CIy4yallHOW BEJIMYMHBI (pacmpeiesieHus),
IIPUMEHSATH CBOMCTBA MAaT€MAaTHYECKOr0 OXKHUJAAHMS MPU PEIICHUH 3a/1ad,
BBIUHUCIATH ~ MaTeMaTHYeCKoe  OXUAAHWE  OMHOMHUANBHOTO |
r€OMETPUYECKOT0 pacipeieIeHUN;

CBOOOJIHO ONEpUpOBaTh MMOHATHSIMH: JUCHEPCUs, CTaHIAPTHOE
OTKJIOHEHHE CIy4YallHOM BEJIWYMHBI, IPUMEHATH CBOMCTBA JUCIEPCHU
CJIy4aiiHOH BeIMUYMHBI (pacnpeesieHus) Ipy pelIeHn 3a/1a4, BBIYUCIATD
JUCHEPCUI0 M CTaHJAPTHOE  OTKJIOHEHHWE TE€OMETPUYECKOTO U
OMHOMHUABHOTO PaCIpeAeICHUI.

K xoniry 11 kiaacca oOyyaromuics HayquTCs:

BBIUUCIIATh BBIOOPOYHBIE XapaKTEPUCTHKHU IO JAHHON BBIOOpKE U
OLICHUBATh XapAKTEPUCTHUKU TI'€HEPATbHOM COBOKYIMHOCTH JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaMm. OLIEHWBAaTh BEPOSTHOCTH COOBITHUH H
IIPOBEPATH  NPOCTEUIINE  CTATUCTUYECKHE TUIOTE3bl, IOJIB3YAChH
W3YYEHHBIMH PaCIpECIICHUSIMU;

NPUBOANTH NPHUMEPHI 3a/1ay, NPUBOIIIIMX K IIOKa3aTeIbHOMY
pacnpeneneHuro, 3a1ad, IpUBOIAIIMX K HOPMAJIILHOMY PaclpeieleHUIO.
OnepupoBaTh  MOHATUSAMHU:  (PYHKUIMS  IUIOTHOCTH  BEPOSTHOCTU
MOKA3aTEeNbHOIO pacrpeaeneHusi, (PyHKUMS IJIOTHOCTH BEPOSITHOCTH
HOPMaJBbHOIO pacrpenencHus, (yHKUUsS IUIOTHOCTH M CBOMCTBa
HOPMAJIBHOT'O pacipeiesIeHus;

onpeaensaTh Kod(QOUIUEHT IUHEHWHONW KOPPEeJSIH, BHIOOPOUHBII
KOA(DPUITUEHT KOppesIuu.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoimnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoasn | IlpakTnyeck
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsl
1 DIIeMeHTHI Teopuu rpadoB 3
5 CrnyyaliHble ONBITHI, CIIy4aliHblE COOBITHS 3
Y BEPOSITHOCTU COOBITHI
Onepauny HaJ MHOXKECTBaMHU U
3 coObITusMH. C0XKEHNEe U YMHO)KEHUE 5
BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumble coObiTUs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocnenoBaTeNIbHBIX UCIIBITAHUI.
5 Wcnbrranus bepunymu. CiydailHbli 5
BBIOOp M3 KOHEYHOM COBOKYIMHOCTH
6 CrnyyaliHple BEJIMUMHBI U paclpeesieHus 14 1
OBILIEE KOJIMYECTBO YACOB I10 34 5 0

[TPOIT'PAMME




11 KVIACC

KoimyecTBo yacoB DJIEeKTPOHHbIE

HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne ni/m Kountposbn IIpakTHyeck

NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE

ble padoThI ue padboThbl
pecypchl

3aKoH OOJILIINX YHCENT

DeMEeHThl MAaTEMAaTHYECKON CTaTUCTUKHU 6

HenpepsiBHbIE cliyyaliHble BETUYUHBI

(pactipeenieHust ), oKa3aTeIbHOE U 4

HOPMAaJIbHOE pacipeaeaeHust

Pacnpenenenue Ilyaccona

CBs13b MEX]y CIIyYallHBIMH BEJIMUUHAMHU

O000I11IeHNE U CUCTEMATU3ALUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB 110 34 | 0

I[TPOTPAMME







HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KosmnyecTBO 4acoB
JlaTa
KonTpo IpaxkTny DJIeKTPOHHbIE HU(PPOBLIE
Neni/m | Tema ypoka usyue
Bcero JbHBIE ecKHe o0pa3oBaTe/IbHbIE PeCypChl
HUSA
padoThbI padoThbI

I'pad, cBs13HEIA rpad,
IPEeACTaBICHNE 3a/1a4U C IOMOIIBIO

rpada

https://m.edsoo.ru/DNVFQSSRQ

CrerneHpb (BAJIGHTHOCTD) BEPIIIHHBI.
[Tyts B rpade. Llenu 1 muKIiIbI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha 1ockocTH. [lepeBo
CIIy4allHOTO 3KCIIEpPUMEHTA

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

Ciy4aliHbIe YKCTICPUMEHTBI
(OTBITHI) U CITy4aiiHbIE COOBITHSI.
DneMeHTapHbIe COOBITUS (MCXOIbI)

https://m.edsoo.ru/JIIN2M7PO

BeposTHOCTB ciryyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOYKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU

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

BeposiTHOCTB cityyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OIBITAX C
PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, o0beTMHEHNE

https://m.edsoo.ru/183Y3INKOQ



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

MHOJKECTB U COOBITHIA,
MIPOTUBOTIONIOKHBIC COOBITHSL.
dopmyra CII0KEHUS BEPOSITHOCTEH

YcnosHas BCPOATHOCTD.

HE3aBUCUMBIX UCTIBITAHUH 10
IIEpPBOro ycrexa

8 YMHOKEHUE BEPOATHOCTEM. https://m.edsoo.ru/W5ZFDS3AA
®opMyi1a yCI0BHOU BEPOSATHOCTH
VYcnoBHas BEpOSITHOCTb.

9 YMHOKEHUE BEPOATHOCTEN. https://m.edsoo.rt/ORLGTZIK7
dopmyiia yCI0BHOU BEPOSITHOCTH

10 ®opMyiia MOJIHOU BEPOATHOCTH https://m.edsoo.ru/UNX09CSLX

11 Popuysa baiteca. Hesapncimbie https://m.edsoo.ru/NYFIVI6R6
COOBITHS
Komb6unaropsoe npaBuio

12 yMHOxeHus. [lepecTtanoBKkY u https://m.edsoo.ru/BVVFQUKKS
daxTopuan

13 Hueno couetatmit. TpeyrombHitk https://m.edsoo.ru/Y15CS8R20
[Tackansa

14 ®opmyna bunoma HproToHa https://m.edsoo.ru/ABSANVGJH
KonTponsnas padota Nel: "I'padsl,

15 BEPOSITHOCTH, MHOKECTBA, https://m.edsoo.ru/Q3DKAYADF
KOMOHMHaTOpHKa"
bunapHbIii ciry4ailHbIi ONBIT
(ucmpITaHKeE), yCIeX U Heyaya.

16 HezaBucumsble ucnbitanus. Cepust https://m.edsoo0.ru/IY4T46JQ6



https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

17

Cepus He3aBUCHUMBIX UCIIBITAHUN J10
IIEPBOrO ycrexa

https://m.edsoo0.ru/Q1KT2Y9IU

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnynnu

https://m.edsoo.ru/HIWIZ7FD8

19

CrnyyaiiHbiii BBIOOp U3 KOHEYHOH
COBOKYITHOCTH

https://m.edsoo.ru/VCL7PSU0X

20

[IpakTuueckas pabora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TabIIHII

https://m.edsoo.ru/NE69MIZJO

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BeposTHOCTEN.
Jnarpamma pacnpenesieHus

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

22

Onepanuu Haj Cy4aiHBIMU
BennuuHamu. [Ipumepst
pacnpenenennil. bunapuas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNJ&

23

FGOMeTpI/IquKOC pacupeaciCHuc.
bunomuanbHOE pacupeaciiCHUuC

https://m.edsoo.ru/JTT2F54GL

24

MatemaTuueckoe 0XXu1aHue
cilydaiiHOM BesnuuHbl. COBMECTHOE
pacnpezesieHue AByX ClIydalHbIX
BEJINYUH

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

25

HeszaBucumsble cinydaitnbie
BeanuuHbL. CBOKMCTBA
MaTEeMaTUYECKOTO OKUTaHHS.
MaremaTndeckoe OKUIaHue

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB

OMHAPHOW CITyYaiHON BEJTMYUHBI

26

Matematuueckoe 0XKuIaHue
T€OMETPUUYECKOTO U
OMHOMUAIBHOTO pacIpe/leIeHH

https://m.edsoo.ru/C6HWOBTQQ

27

Z[I/ICHepCI/IH " CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/BGX67VSNV

28

Jlucriepcust OMHAPHON CITydaitHOU
BenmurHbL. CBOMCTBA JHCTIEPCUN

https://m.edsoo.ru/HYZZFP2Y7

29

MartemaTuiecKkoe OXKUIaHue
MMPOU3BCACHUS U JUCIICPCHUA CYMMBI
HE3aBUCHUMBbIX CﬂyqaﬁHBIX BCJINYHNH

https://m.edsoo.ru/K52203JU2

30

Jlucniepcusi ONHOMHAIBHOT'O
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCIoJIb30BaHUEM
AIEKTPOHHBIX TAOJINIL

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcus ¥ cTaHAapTHOE
OTKJIOHCHHE F€OMETPHYUECKOTO
pacnpenenenus. . [Ipaktndyeckas
paboTa ¢ UCIoJIb30BaHUEM
AIEKTPOHHBIX TAOJINIL

https://m.edsoo.ru/NSGZU11.92

32

O00011IeHIE U CUCTEMATHU3AIUS
3HAHUH

https://m.edso00.ru/K2Y9U56JG

33

KonTponbHast padota No2:
"UcnbiTanusa bepuymiu.
CrnyyaiiHble BeTMYUHBI U
pacrnipeneneHus"

https://m.edsoo.ru/EZTQ5A060



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60

34 O06001IeHYE ¥ cUCTEMAaTU3 Al

3HAHUH

https://m.edsoo.ru/ZEKKZP13]

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/ZEKKZP13J

11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpo
JIbHbIE
padoThbI

IIpakTn
YecKue
padoThbI

JlaTa
u3y4
eHusl

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

Hepasencro Yebbimena. Teopema
Yeonimena. Teopema bepuymim.
3aK0H OOJIBIIIMX YHCET

https://m.edsoo.ru/E25IPS7YZ

Hepasencto UeoOniena. Teopema
YeOnimeBa. Teopema bepnymu.
3aKoH OOJBIINX YHCET

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

Hepasencto UeoOniena. Teopema
YeoOnimeBa. Teopema bepnyu.
3aKoH OOJBIINX YHCET

https://m.edsoo0.ru/795RTYVP7

Br100pouHbBIi METO MCCIIETIOBAHUM

https://m.edsoo.ru/T3HDIU6RS

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TaOIHII

https://m.edsoo.ru/79I8IHPHP

I'enepanbHast COBOKYITHOCTb U
ciydaiiHasi BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMH.
OneHka cpeJHero U Jucnepcun
TFE€HEPATBHON COBOKYIIHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

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



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

I'enepanbHast COBOKYITHOCTD U
ciydaiiHasi BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMH.
OneHka cpeHero U JUcnepcun
reHepaJIbHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFS5LUWZX

OrneHuBaHue BEPOATHOCTEH COOBITUI
0 BBIOOpKE

https://m.edsoo.ru/ZP168PTHI

Craructuueckas runoresa. [Ipoepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpeneIeHUN

https://m.edsoo.ru/AN2N5SVIR1

10

Craructuueckas runoresa. [Ipoepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX PaCIpeieIeHUN

https://m.edsoo0.ru/6VQ7TWZS6U

11

[IpakTuueckas padbora ¢
HCII0JIb30BAHUEM DJIEKTPOHHBIX
TadJIHI

https://m.edso0o0.ru/ASKODEFOW

12

[Tpumepbl HEPEPHIBHBIX CIIyYalHbBIX
Ben4rH. OyHKINS TIOTHOCTH
BEPOATHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnipenencHue.
[Tpumeps! 3a1a4, TPUBOAAIIMX K
MOKAa3aTeIbHOMY U K HOPMaJIbHOMY
pacrpeieseHusIM

https://m.edsoo.ru/TBYPVV96N

14

CDYHKI_II/IH IIJIOTHOCTH BEPOATHOCTHU

https://m.edsoo.ru/0TSV4ANSGH



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

IMOKa3aTCJIbHOTO paClpCACICHUA

CDYHKI_II/IH IIJIOTHOCTH BEPOATHOCTHU

15 https://m.edsoo.ru/3BEDF3PKL
HOPMAaJILHOTO pacipeiesieHus
ITocaenoBaTenbHOCTE OMHOYHEIX
HE3aBUCUMBIX coObITHU. [TpuMe

16 N p p https://m.edsoo.ru/D45SHUB3GM
3a7a4M, IPUBOASIIEH K
pacnpenenenuro [lyaccona
[IpakTuyeckas pabora c

17 HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edso0.ru/6XKX4ZT1F
TAOJIALL
KoBapuanus aByx ciry4ailHBIX

18 PHALIA JIBYX CILy https://m.edsoo.ru/CLXUTCA37
BennurH. KoagpumumeHT koppensiuu
CoBMecTHBIE HAOIIOACHUS 1B

19 a ABYX https://m.edsoo.ru/HROCOPOZ9
BEJINYNH
Bri0opoussblii ko3¢ duuesT

20 p bun https://m.edsoo.ru/SL2HPVEAB
KOppesU
Paznnuue mexxny JIMHEHHON CBI3BIO U

21 y N https://m.edsoo.ru/DQ77BBBIP
MIPUYHUHHO-CIIEICTBEHHOM CBSI3bIO

22 JInnelinas perpeccust https://m.edsoo.ru/F2NT3RIIG
[TpakTrueckas paboTa ¢

23 HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/I9LGE6B45
TadJIHI
[IpencraBieHre JaHHBIX C TTOMOIIBIO

24 TaOJIUI] M TUarpamMMm, OlKcaTesIbHas https://m.edsoo.ru/JHOWUM6V 3
CTAaTHUCTHKA

25 OnbITHI ¢ pABHOBO3MOXHBIMHU https://m.edsoo.ru/XLU9TEDVR
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3J€MEHTapPHBIMUA COOBITUSIMHU

26

Brruncnenue BeposiTHOCTEH COOBITUI
C MpUMEHEeHUeM QopMy

https://m.edsoo.ru/66 1 M9IPXR

27

Brruncnenue BeposiTHOCTEN COOBITUI
C MpUMEHEHUEM rpapuuecKux
METOJ0B: KOOpJAMHATHAs IIpsiMas,
JepeBo, AuarpamMma Juiepa

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

28

Cry4aifHbie BETMYUHBI U
pacripeneneHus

https://m.edsoo.ru/CVIY1CQSA

29

MaremMmaTtndeckoe OKUJaHue
CIIy4aiiHOM BEJIUYUHBI

https://m.edsoo.ru/FQJOJIKXY

30

MaremaTnueckoe 0OXKHUIaHNue
CIIy4ailiHOU BEJIUYUHBI

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

31

KontpoinbHas padota: "BeposTHocTh
U cTaTUCTUKA"

https://m.edsoo.ru/WS1ILA3US

32

Brruncnenue BeposiTHOCTEN COOBITUI
C MpUMEHEeHUeM (HopMyT 1
rpaUyECKuX METO/I0B

https://m.edsoo.ru/MFOY8KOZ7

33

Brruncnenue BeposiTHOCTEN COOBITUI
C MpUMEHeHueM (HopMyI U
rpaUyECKuX METO/I0B

https://m.edsoo.ru/YISRDSASM

34

CrnyyaliHble BEIMUUHBI U
pacnpenenenus. Marematuueckoe
0XKMJaHUE CITyYailHON BEIIMYUHBI

https://m.edsoo.ru/SNAA4YLRK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kox
nposep

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI

S1eMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero 00pa3oBaHusi
pe3yJb
Tara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
OnepupoBaTh MOHATUSAMHU: CpeIHEe apuMeTHyecKoe, MeauaHa,
6.2 HauOoJplllee, HAaUMEHbIIEe 3HAYEHUE, pa3Max MacCUBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATHSAMM: CIy4ailHBIH 3KCHEPUMEHT (ONBIT) H
ClIy4aliHOE€ COOBITHE, FJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM MCXON)
6.3 CIIy4alHOrO  OINbBITA; HAXOJUTb BEPOATHOCTM B  OMNbITaX C
PABHOBO3MOXHBIMH CIIy4aliHIMU COOBITHSMHU, HaXOAUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITUI B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxomute 1 GopMynupoBaTh COOBITHS: IEpecedeHne U OO0bEIMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
' [OJb30BaThC  JuarpaMMmamu  Oitiepa U (GOpMyJIOH  CIOXKEHMS
BEPOSITHOCTEH IPU PEIICHUH 3a/1a4
OnepupoBaTb MOHATHSAMM: YCJIOBHAs BEpOSATHOCTb, HE3aBUCHMBIE
6.5 COOBITHUS; HAXOJUTh BEPOATHOCTU C TIOMOIIbIO IPAaBUIa YMHOXKEHUS, C
IIOMOILIBIO IepeBa CIIy4ailHOrO OINbITa
6.6 [TpumMeHsTH KOMOMHATOPHOE TPABUIIO YMHOKECHHUS IIPU PEIICHUH 3a/1a9
OnepupoBaTb TMOHATHSAMM: MCIBITAHUE, HE3aBHCUMBbIE HCIIBITaHUS,
6.7 cepus MCIIBITaHU, yclieX W Heynada; HaXOAUTh BEPOSITHOCTU COOBITHIMA
' B CEpUU HE3aBUCHMBIX HCHBITAHUH 10 MNEpBOTO YycHexa, HaXOIUTb
BEPOSTHOCTH COOBITHH B CepUU UCTIBITAaHNH bepHyrum
6.8 OnepupoBaTh TMOHATHAMM: CIy4aiiHas BeJIMYMHA, pacHpe/eseHue

BepOHTHOCTCﬁ, JuarpaMma pacrpeaciaCcHusa

11 KIIACC




Kon

o IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
FEMOTO o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero 00pa3oBaHus
pe3yJib
Tara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh  BEpPOSITHOCTH  3HAUYEHUM  CIy4allHOM  BEJIMYHHBINIO
' pacIpeneseHAI0 WIH € ITIOMOIIBIO AMarpaMm
OnepupoBarb NOHATHEM MaTEMATUYECKOTO OXKHMJAHUSA, IPUBOIUTH
59 IIpUMEpPBl TOrO, KaKk IPUMEHSETCd MaTeMaTU4ecKoe OXHUIAHHE
' CIIy4allHOM BEJIMYMHBI, HAXOAUTb MAaTEMATUYECKOE OKMJIAHUE 10
JAHHOMY pacIpeiesICHAI0
53 VmeTb npeacTaBiIeHHue O 3aKOHE OOJIbIINX YHCET
54 Nmets npeacraBiaeHrue 0 HOpMaIbHOM PaCIpENeIICHUN




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Ko

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBineHre JaHHBIX C TOMOIIBIO Tabiaui, W auarpamm. CpenHee
apudMeTHIecKoe, MeIMaHa, HauOoJIbIlIee ¥ HAMMEHBIIIEE 3HAYCHHS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaliHble SKCIIEPUMEHTHI (OIBITHI) U CIy4YaiiHble COOBITHS. DJIeMEHTapHbIE
coObITHsI (MUCX0/b1). BepoaTHOCTH ciiydyaiiHOTO cOOBITHA. BIU30CTh YacTOTHIN
BEpPOATHOCTH  cOoObITUH. Criy4aiiHple ONBITBI C  PaBHOBO3MO>KHBIMHU
JJIEeMEHTApHBIMU  COOBITHSIMH.  BeposiTHocTH  coOBITHII B OMBITaxc
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU

6.3

Onepanuu HaJ COOBITHSIMH: IIepeCceUCHHUE, o0BbeIMHEHNE,
MIPOTUBOMOJIOXKHBIE cOoObITUS. J[narpamMmbl Diinepa. Dopmyna CIOXKEHHS
BEPOSITHOCTEHN

6.4

YcnosHas BCPOATHOCTD. YMHOXEHUE BepOHTHOCTeﬁ. [[epeBo cnyqaﬁHoro
OKCIICPHUMCHTA. CDopMyﬂa MOJIHOM BCPOATHOCTH. He3zaBucumbie coObITHS

6.5

Kom6unaropnoe npasuno ymHoxeHnus. IlepecranoBku u ¢axropuan. Yucmno
couetanuil. Tpeyronapauk Ilackans. ®opmyna 6uHoma Herorona

6.6

bunapHbIii ciydaliHbIi ONBIT (MCHIBITAHUE), YCIIeX U Heynada. HezaBucumblie
ucneltanus. Cepusi HE3aBUCUMBIX HCHBITaHUN 10 nepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyim

6.7

CnydaitHas  BenuuuHa. Pacnpenenenue  BeposiTHocTel.  J(marpamma
pacupenenenus. [Ipumepsl pacnpeneneHuii, B TOM YUCI€ F€OMETPUUECKOEH
OMHOMUAIbHOE

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5

TeOpI/IH BepOHTHOCTCﬁ H CTaTUCTHUKA

5.1

YucaoBbie XapPaKTCPUCTHKHU CJIy‘-I&fIHBIX BCIIMYHMH: MaTCMAaTHYCCKOC
OXXKHOaHUC, AUCIICPCHUA n CTaHAapTHOC OTKJIOHCHHC. HpI/IMepI)I
MNPUMCHCHUA MATCMATHYCCKOI'0 OXHUIAAaHUA, B TOM YHCIC B 3aJadyax U3




MMOBCEHEBHOM KU3HU. MaTeMaTuuecKkoe 0KHJIaHue OWHAPHOM CIydaitHOM
BEJIMYUHBI. MaTeMaTUuuecKkoe OXXKHIaHHE€ CYMMBI CIyYalHBIX BEIUYHH.
MaremMatuueckoe  OXHMJIaHME€ W  JUCIEPCHUs] TEOMETPUUECKOr0 U
OMHOMUAIBHOTO PaCIpeICIICHHIA

3akoH OOJIBIIMX YHCET W €ro pojib B HayKe, MPUPOJEC M OOIIECTBE.

52

Br16opounbIii METO HCCIIeIOBAHUM

[Ipumepsbl HENpepbIBHBIX CIydyalHbIX BenuuuH. [loHATHE O MIIOTHOCTH
53 pacnpesenenus. 3ajayu, TPUBOSAIINE K HOPMAIbHOMY PacCHpeeICHUIO.

IlonsTue o HOpMAJIbHOM pacClpCaAcIICHUN




HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpPaMMbl CpeIHero
0011ero oopazoBaHus

Brnagenue meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHHe (OopMyIUpOBaTH U ONEPUPOBATH MOHATUSMU: OMpECIICHNUE,
aKcuoma, Teopema, CJe/ICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTebCTBO,
paBHOCUIIBHBIE  (DOPMYIHPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dbopMyIupoBaTh O00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJIUTH TMPUMEPbl M KOHTPHOPHUMEPHI, HCIOIb30BaTh METO
MaTeMaTU4YeCKOn WHIYKINH, MIPOBOJIUTH JIOKa3aTelIbHbIC
paccykJeHHUS TpHU pEUIeHHH 3aJa4, OLEHUBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH TOHATHUIMH:
MHO>KECTBO, MOJMHOKECTBO, OINEpaly HaJ MHOXKECTBAMHU; YMEHHUE
WCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisi OIMHUCAHUS
pealbHBIX MPOIIECCOB U SBICHUI U MPU PEIICHUH 3aja4, B TOM YHCIIEe
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OIECPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, Tpad HA IUIOCKOCTH, YMEHHUE
3alaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMM;

HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue ONCpUPOBATH MOHATUAMU: HATYPAJIIbHOC YHCJIO, LICJIOC YUCIIO,
CTCIICHb C HCJIbIM II0KAa3aTCJICM, KOPCHb HaTypaJIBHOfI CTCIICHU,
CTCIICHb C pPallMOHAJIbHBIM I1OKA3aTCJIEM, CTCIICHDL C JEUCTBUTEIILHBIM
IIOKa3aTcCjIeM, JIOI‘apI/I(l)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC
IMPOU3BOJIBHOI'O YHCJId, OCTATOK IIO MOAYJIIO, PAllMOHAJIBHOC YHCIJIO,
HPpPpaHuOHAIbBHOC qHuCJIO, MHOXKECTBa HaTypaJIbHbIX, OCJIbIX,
palunOHAJIbHbIX, HeﬁCTBHTeHLHBIX quceil; YMCHUC HCIIOJB30BATbh

IMPU3HAKH OCIIUMOCTH, HanMMEHBITHH O6HII/II>1 JACJIIUNTEIIb U HAUMCHBIICC




oOuiee KpaTHoe, aNropuT™ EBKiIMIA IpH pelIeHnH 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULMOHHBIMH CHUCTEMaMHU CUYHUCICHHS, yMEHUe
BBINOJIHATH BBIYUCIICHUE 3HAUEHUH 1 IpeoOpa3oBaHusl BhIPAKEHHUH CO
CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus ApOOHO-pALIIOHAIBHBIX
BBIpQXXEHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: MOCIEI0BATEIILHOCTD,
apudmernyeckas  MIporpeccusi, TIeoMeTpuyeckas  Mporpeccus,
OeckOHEYHO yOBIBaIOIIAs TEOMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh IIOCJIEJOBAaTEJIBHOCTH, B TOM UHUCIE C IIOMOLIBIO
PEKYppeHTHbIX  (OpMyJ; yMEHHE  ONEepupoBaTb  MOHATHUAMHU:
KOMILJIEKCHOE YHCII0, CONPsIKEHHbIE KOMIUICKCHBIE YHCia, MOAYNIb U
apryMeHT KOMIUIEKCHOr0 yHcia, opMa 3aicu KOMIUIEKCHBIX YUCel
(reomeTpuyeckas, TPUIOHOMETpUYECKas M airedpauueckas); yMeTb
IPOU3BOJIUTH apU(PMETUUYECKHE IEHCTBUS C KOMIIJIEKCHBIMH YUCIIAMU;
OPUBOJIUTH  NPUMEPbl  UCIHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
ONEpUpPOBaTh MOHATHAMM: MaTpuuia 2x2 u 3X3, ompenenuTenb

MaTpULIbl, FEOMETPUYECKUN CMBICIT ONIPEAETIUTEINS

YMeHue oneprupoBaTh MOHATHAMU: PalMOHAIbHBIC, HPPALMOHAIIBHBIE,
II0Ka3aTelbHBbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME OIEpPUpPOBaThb IOHATUAMM: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPAaBHEHUH M
HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaThb YPaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIOMOILIBIO
pa3IM4YHBIX IPUEMOB; pPEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
1apaMeTpoM; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI UL
pelIeHUsT MaTeMaTHMYeCKUX 3aJad M 3a/Jad U3 pasjinyHbIX obiacteil

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MNOHATUSIMM: (QYHKIMS, 4YETHOCTh (YHKLHH,
HEePUOJIMYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
¢yHkuuu, sSKcTpeMyMm (QyHKIUHM, HauOosibliee W HaWMEHbIIEe
3HayeHHs (QYHKIMH Ha [POMEKYTKE, HenpepbiBHAsS (QyHKIMS,
acUMITOTHl Tpaduka (QyHKIUHM, TepBas M BTOpas MNPOU3BOIHAS
(GyHKLIMH, TeoMEeTpUYecKUd M (U3NYECKUH CMBICI NPOU3BOJHOM,

nepBooOpa3Has, ONPENCIEHHBI WHTErpajl; YMEHHE HaXOIUTh




acUMIITOTHI rpaduka (YHKIWW; YMEHHE BBIUYUCIATH IPOHU3BOIHBIC
CYMMBI, ITPOU3BEJICHNS, YACTHOIO U KOMIO3UIUU (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAUTh
IOPOM3BOJIHBIE 3JIEMEHTAapHbIX (YHKLUMH; YMEHHE HCIOJIb30BaTh
IIPOU3BOJHYIO JJISl UCCiieloBaHus (QYHKUUH, HAXOAUTh HAUOOJIBLINE U
HaVMEHBIINE 3HAYCHHUS (YHKLIUH; CTPOUTH rpadKu MHOTOYJIICHOB C
UCIIOJIb30BAaHUEM anmapara MaTeMAaTHYEeCKOrO0 aHalu3a; NPUMEHSTH
IIPOM3BOAHYIO  JUISl  HAxOXJEHHsS  HAWIydlIero peuieHus B
IPUKIIAHBIX, B TOM YHCJI€ COLUAIBHO-IKOHOMHUYECKUX U (PU3NUECKUX
3aJadax; HaXOAWUTh IUom@amM Hu 00BbEMBI (GUIYp € TOMOIIbIO
MHTETpalla; MIPUBOIUTH IIPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk QyHKIUH, oOpaTHas
byHKIMSA, KOMIIO3UIUs (PYHKIMH, TruHEHas QyHKIUS, KBaApATUIHAS
¢yHkuus,  panMoHaimbHas — (QYHKOMSA,  CTENEeHHas  (QyHKIuS,
TpUroHOMeTpuueckue (yHKIUU, OOpaTHbBIE TPUTOHOMETPUUYECKUE
¢yHKIMU, TOKazaTeNnbHas M Jorapupmuueckas (yHKIHU; yYMEHHUE
CTpOUTH IrpauKu U3YUeHHBIX (DYHKIUH, BHIOIHATH MPEOOPa30BAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH Uil  HU3YICHHS
MPOLIECCOB M 3aBUCUMOCTEMH, MPU PELICHUU 3a]a4 U3 APYTUX y4eOHBIX
IOpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXKaThb (QopMyliaMu
3aBUCHUMOCTH MEXIy BEIMYMHAMM, HCIONb30BATh CBONCTBA U
rpadukn QyHKIOUH A pemeHus ypaBHEHUH, HEPABEHCTB M 3a7ay C
napaMeTpamu; u300paxkaTh Ha KOOPJIWHATHON MJIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/ladl Pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JABH)KEHHE, paboTy, CTOUMOCTb TOBAapOB
U YCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIPaBJICHUS JUYHBIMH |
ceMEeWHbIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHMs, YpaBHEHUS,
HEPaBEHCTBA M HMX CHUCTEMBbI II0 YCIOBUIO 33J1a4d, HCCIEN0BATH
IOJy4eHHOE PELICHHEe U OLEHUBATh IPaBON0I00HOCTh PE3yIbTATOB;
YMEHUE MOJEIHMPOBATH pEaJbHbIE CUTYallMM Ha S3BIKE MATEMaTUKH;
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110

YCJIOBUIO 3aaa4u, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C




MCIIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATH [1OJTY4EHHbII

pe3yiabTar

YMeHune omnepupoBaTh IMOHATUAMH: CpeIHEe apu(pMETHUYECKOe,
MearaHa, HauOoJbIllee M HaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEePCHs,
CTaH/apTHOE OTKJIOHEHHE YMCIOBOIO Habopa; yMEHHME W3BIIEKaTh,
UHTEPIIPETUPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B TaOJHIAX, Ha
auarpaMmax, rpagukax, OTPaXKalollyl0 CBOMCTBA  PEaIbHBIX
MPOLIECCOB U SIBICHUI; MPEICTaBIsATh WH(GOPMAIUIO C TOMOIIBIO
TaONMI] U JAUarpamMM; HCCIIEI0OBAaTh CTATHCTHUYECKUE JTaHHBIE, B TOM
YyHuclie C TMpPUMEHEHUEM TrpapuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; rpadUYecKu HCCIEAOBAaTh COBMECTHBIE HAOIIOJACHUSA C

IMOMOIIbBIO JUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIyYalHBI ONBIT U CIlydallHOE
cOOBITHE, BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIITH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM I'paUUECKUX METO/0B; NMPUMEHATh
(GOpMYIIBI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (POPMYITy TOTHOM
BEPOSATHOCTH, (opmyny bepHymiun, komOuHaTOpHbIE (AKTBl U
(GOpMyIbI; OIEHMBATH BEPOSITHOCTH PEANTBHBIX COOBITHIA; yMEHHE
OIEpUPOBATh IOHATUSAMU: ClIydaiiHas BEIMYMHA, DPACIPENCICHUE
BEPOSITHOCTEM,  MareMaTHM4eCKOEe  OXHMAAHWE,  JUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHUE  CIlydyallHOM  BeNWYMHBI,  (QYHKUUHU
pacupeneiieHusT W IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO U
HOPMAJIbHOI'O pAacHpeleieHU; YMEHHE HCIIONb30BaTh CBOMCTBA
U3YYEHHBIX pacCHpeiesIeHU JUisl PELICHMs 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHUCEN, METOAbl  BHIOOPOUHBIX
UCCJIEOBAHUM; YMEHHME IPUBOAMTH INPHUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YUCENl B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
ONEpPUPOBATh  IIOHATUSAMM: COYETaHUE, IIEPECTaHOBKA, YHCIO
COYEeTaHUHM, 4YHMCIO IepecTaHoBOK; OuHOM HbloTOHa; yMeHue
NPUMEHATh KOMOHMHATOPHBIE (aKThl M PACCYKIEHHS ISl pEIICHUS
3a1a4; OLICHWBAaTh BEPOSITHOCTU pEaJIbHbIX COOBITUH; COCTaBIIAThH
BEPOSITHOCTHYIO ~ MOJEIb W  HMHTEPIPETUPOBATH  IOJYYEHHBIN

pe3yiabTar

YMeHue OIICPHUPOBATL IMOHATHAMMA: TOYKaA, IIpsAMasd, IMJIOCKOCTD,




IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IJIOCKUM yrodi,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIA YToJl, CKpEHIMBAIOIINECs MpsMbIe,
NapauieTbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXy MPSIMBIMHU, YTOJI MEXKIY MPSAMON U IMIOCKOCTHIO, YTOI MEXIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO0 IUIOCKOCTH, PACCTOSHUE
MEXJy HpsIMBIMU, pPAacCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCIOJIb30BaTh IPU PEIIEHUU 3aJa4 H3Y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHUpa;  CTPOMTh  MaT€MaTH4YeCKUE  MOJEIM C  [OMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEIUYMH, PElIaTh CBS3aHHbIE C HUMH

IMPAaKTUYCCKUC 3aJa9un

10

YMeHue ornepupoBaTh MOHATUSAMU: TUIOMIAAb GUTYPBI, 00BEM UTYPHI,
MHOTOTPaHHUK, MIPaBWIbHBIN MHOTOTPaHHUK, CCUCHHUE
MHOTOTpaHHHKa, Ky0, mapajuielienuIe T, pu3ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAlICHUS, HWIMHIpP, KOHYyC, Iap, cdepa, IJIONIAIb
chephl, IUIOMIAAL TOBEPXHOCTH TMHPAMHIIBI, TPU3MBI, KOHYCA,
OWIMHAPA, O00béM Kyba, MPSAMOYTOJBHOTO IMapajuiesieuIie/a,
NUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHJpPA, MMapaJljIeIbHBIC OCHU WU
OCHOBAHHIO, CEUEHHWE Iapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa, YMCHHE CTPOUTh CEYCHHWE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CCYCHHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
NPUMEHSTh CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSITEIBHO
dbopMyIUpOBaTh  ONpeAeNieHUs H3ydaeMmblXx (uTryp, BBIABUTATH
THIIOTE3bl O CBOKMCTBaX W MpPH3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBATh ~ WJIM  ONPOBEprarb WX, YMEHHUE IPOBOIUTH
KIaccu(uKanuo QUryp 1Mo pa3jiMyHbIM I[PU3HAKAM, BBIOJIHATh

H€O6XOZ[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA

11

YMeHue OnepupoBaTh IMOHATUAMU: [JIBUKCHHUC B IIPOCTPAHCTBC,
napaJuIebHBIN IEPEeHOC, CHMMETPUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moaoous, MmomoOHbIe (GUTYypHl; yMeHHe
pacro3HaBaTh paBHbIC U 1MO00HBIE (UTYPHI, B TOM YHCJIE B IPUPOJIE,

HCKYCCTBEC, apXUTCKTYPC; UCIIOJIb30BATh TCOMCTPHUYCCKUC OTHOIICHUA




pu pClICHUU 3aaa4Y; HAXOAUTb I'COMCTPHUYCCKHUEC BCIMYMHBL (I[J'II/IHa,
yroj, IUIomIaab, 00bEM) HPH PEUICHUH 3a1ad W3 APYIHX y4COHBIX
Ope/IMETOB W W3  peajbHOM  JKU3HU, YMCHHE  BBIYHCISTH
reOMETPUYECKUE BEIMYHHBI (IJIMHA, YTOJI, TUIOIIa (b, 00BEM, TUIOMIA/h
MOBEPXHOCTH), UCTONB3YSl M3y4eHHBIE (OPMYIJBI U METOIbI, B TOM
YHUCIIC: IJIomanb IMOBCPXHOCTHU nmupamMuabl, IIPU3MBbI, KOHYCa,
MWIMHApPA, TUIOmanab cdepbl; 00bEM Kyba, NPSIMOYTOJIHHOTO
napajuieienuneaa, MApaMuapl, MPU3MBbI, LWIMHAPA, KOHyCa, IIapa;

YMCHHUEC HAXOANUTh OTHOIICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

VYmMmenne ONCprupoOBaTh IIOHATUAMMU: MpsAMOYTroJibHas CUCTEMAa
KOOpJAuHAaT, BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATHEI BCKTOpA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3IOKECHUE
BEKTOpa 1O 0a3ucy, CKaJspHOE IMPOM3BEICHHE, BEKTOPHOEC
NPOM3BEICHUE, YTOJI MEXIy BEKTOPAaMH; YMEHHUE HCIIOIb30BaTh
BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METOA IJId PCIICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYTuX y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh NOIXOIAIIMIA METOA JJisi peIleHus 3a/Jayi;
MOHUMAHWE 3HAYUMOCTH MATEMAaTHKA B M3YyYCHUHM MPUPOIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M SIBICHUI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKHU B MCKYCCTBE, YMEHHUE MPHUBOAHUTH
OpUMepbl MaTEMaTUYECKHX OTKPBITHH POCCHIMCKOW W MHUPOBOI

MaTE€MaTHYECKON HayKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT ColepPKAHUA

Kon

1 Hucna v BBIYUCICHUS

1.1 Harypanbnsie u niensie uncna. [Ipu3Haku JeMMMOCTH HETbIX YUCE

12 Panmonansubie uynciia. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, TPOIICHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE IPOOH

13 Apudmernueckuii  KOpeHb HATypajdbHOW creneHH. JleHcTBUS ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHH

1.4 Crenenr ¢ 1menbiM  mokazareineM. CTeneHb ¢ palMOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

15 CuHyc, KOCHMHYC UM TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
' ApPKKOCHUHYC, apKTaHT'€HC YMCIIOBOr0 apryMeHTa

1.6 Jlorapudm ugucna. /lecaTndnbie U HATYpaJIbHBIE JTOTapUPMBI

JlencTBUATENbHBIE qucna. Apudmernueckue Olepanuu c
1.7 NEHCTBUTENbHBIMU YHCIaMH. [IpuOmkEHHBIC BBIYUCIICHHS, NpaBUIa
OKpPYIJIEHUS, IPUKUJKA U OLIEHKA Pe3yJibTaTa BEIUUCICHUN

1.8 [IpeoOpa3zoBanue BeIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHHUs U HEpABEHCTBA

2.1 [enbie 1 1poOHO-palIMOHANBHBIE YPABHEHHS

2.2 WppanmonaibHble ypaBHEHUS

23 Tpuronomerpuuecke ypaBHEHUs

2.4 [TokazarenbHbIe U IOTapuPMUIECKIE YPaBHEHUS

2.5 Lenble 1 1poOHO-pallOHATbHBIE HEPABEHCTBA

2.6 HppannonaiibHbie HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecke HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB




2.10

ypaBHCHI/IH, HCPAaBCHCTBA U CUCTCMEI C IIapaMCTpaMu

2.11 Martpuua cucTeMbl IMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpULbI
3 Oyukuuu u rpadpuku
Oyuknmst, crnocoObl 3amanus QyHknun. ['padpuk (yHknmu. BzammuO
3.1 oOparnbie ¢yHkiuu. YErHbie u Heu€THble (yHKUMU. [lepuoanueckue
byHKIIUN
Obnacte ompeneneHUss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 GyHKITUH. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIUU. MaKCUMyMBI W MHUHHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMmeHblliee 3HaUeHne QYHKIUU Ha IIPOMEKYTKE
13 CrenenHass QYHKIHS C HATypalbHBIM W IEJBIM IOKa3zarenem. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOPHS 7-0i CTENEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CoiicTBa QyHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmerndeckas U reoMerpuueckas mnporpeccun. Dopmyiia CIIOKHBIX
MIPOLIEHTOB
4 Havana matemaTuyeckoro anaiamza
4.1 [TpousBonnas ¢ynkiuu. [Ipou3BoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHenne  MPOWM3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMA  Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxkaenwe HaumOOJIbIIEr0 U
HAaUMEHBIIETO 3HAUCHUS (YHKITUU HA OTPE3KE
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka




I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1uKA

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. Anre6pa u Hayaida MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yriayonenHnoe o0yuenue Mepsnsik A.I'., Homuposckuit [.A., Tlonsikos
B.M.; nox penakuueit [logonsckoro B.E. O011ecTBO ¢ orpaHnYeHHON
oTrBeTCTBEHHOCThIO U3narensckuil nentp «BEHTAHA-T'PA®y;
AxuunonepHoe obiectBo «M3natensctBo «lIpocBemienne»

* Maremaruka. Anredpa v Hadajna MaTeMaTUYecKoro aHanusa; 11 kiacc.
yriayonenHnoe o0yuenue Mepsnsik A.I'., Homuposckuit [.A., Tlonsikos
B.M.; nox penakuueii [Togonsckoro B.E. O01iecTBo ¢ orpaHu4eHHON
oTrBeTcTBEHHOCTHIO U3narensckuil nentp «BEHTAHA-T'PA®y;

AxuunonepHoe obmectBo «M3naTensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1






