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INOACHUTEJIBHASA 3AIIMCKA

VYueOHblii kKypc «BepoATHOCTP W CTAaTHCTHKA» YINIYOJIEHHOTO YPOBHS
ABJISIETCSl TPOJODKEHHEM M Pa3BUTHEM OJHOMMEHHOro Yy4eOHOro Kypca
yrayOn€HHOTO YPOBHS HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus. Y 4eOHBIN Kypc
npeaHa3HavYeH 7151 GOPMHUPOBAHMS Y 00YUAIOMUXCS CTATUCTUIECKON KYJIBTYPHI U
MMOHUMAaHHS POJIU TEOPUH BEPOSITHOCTEN KaK MAaTEMAaTUUYECKOr0 MHCTPYMEHTA JJIsl
U3YUYEHUS CIyYalHBIX COOBITHMN, BEIWYUH M TporieccoB. [Ipu m3yueHun Kypca
o0OoramarpTcsi NpeACTaBleHUs OOydYalIMXCd O METoAax MCCleJOBaHus
U3MEHUMBOIO MHpPA, pa3BUBAETCS I[MOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTHU
MaTeMaTUYECKUX METOJOB IMO3HAHUSA KAaK HEOThEMIIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHMUS.

Copnepxanrne ydeOHOTO Kypca HaNpaBJICHO Ha 3aKpeIUICHHE 3HaHUM,
MOJTYYCHHBIX TIPU U3YYCHUH Kypca Ha yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, U
Ha pa3BUTHE TPEJCTABICHUN O CIyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX MPUMEpaXx, CIOKEThI KOTOPBIX MOYCPITHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yqarmuxcs 10JDKHO ¢hopMUpOBATHCS MPEACTABICHUE O
HanboJiee ymoTpeOUTEbHBIX U O0IINX MaTEMAaTHIECKIX MOJIEIISIX, HCIIOJIb3YEMbIX
JUIsE  OTMHCAHWS ~ AHTPOINIOMETPUYECKUX W JeMorpauueckux  BEJIMYHH,
MOTPENIHOCTE B pa3IMYHbIE poja W3MEPEHUSX, JIUTETLHOCTH O€30TKa3HOU
PabOTHI TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH 1 MPOIIECCOB
B oOmiecTtBe. YUueOHbI Kypc siBasieTcsl 0a30i JUisi OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOAMMBIX CIEITUATMCTaM HE TOJbKO HHKCHEPHBIX
CHEIUATBHOCTEH, HO TaK)Ke COIMAIBHBIX M TICUXOJIOTHYCCKUX, TOCKOJIBKY
COBpEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEIHLHOW MEpE UCIOIB3YIOT ammapar
aHanu3a OOJBINIMX JaHHBIX. LleHTpanbHYIO 4YacTh y4eOHOro Kypca 3aHHMAaeT
oOcyX/IeHre 3aKoHa OONBIIMX 4YHcel — (PYHIaMEHTaJbHOTO 3aKOHA MPHUPOIBI,
MMEIOIIET0 MAaTEeMaTHYECKYI0 (POPMATHU3ALIHIO.

B cooTBercTBHM C yKa3aHHBIMH ILIEJISIMM B CTPYKType Y4eOHOro Kypca
«BepodaTHOCTh M CTaTUCTHKa» Ha YIUIyOJIEHHOM YpPOBHE BbIJEIEHBI OCHOBHBIE
cozepxkaresbuble MUHUU: «CiyyaiiHble COOBITHSI U BEPOATHOCTU» U «CilydaiiHbie
BEJIMUMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMuUMO OCHOBHBIX JJUHUHM B YU€OHBIM KypC BKIJIIOUEHBI DJIEMEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOIUMBIE JUISI TOJHOIICHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4eOHOTO Kypca M CMEKHBIX MAaTEMaTHYECKUX YUeOHBIX
KYpCOB.



Conepxxanne nuHUM «CiydailHble COOBITHSI M BEPOSITHOCTU» CITYKUT
OCHOBOW 1711 (POPMUPOBAHUS TPEJCTABICHUN O paCIpeAeiCHUH BEPOSITHOCTEH
MEKly 3HAUEHUSAMHU CIy4YaHBIX BEIUYUH. BaXKHy10 4acTh B 3TOM COAECPKATEIBHOU
JVMHUMU 3aHUMAET U3yYEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO PaCIpeeICHUM
Y 3HAKOMCTBO C MX HENPEPBIBHBIMUA AHAJIOTAMHU — ITOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpeneacHusMu.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU CIIyYaWHBIMUA BEJIMYMHAMHU U
pacnpeneneHus M1, aKIIEHTUPYIOT BHUMaHHUE OOydYaroluuxcsi Ha OMNHCAaHUU H
U3YUYCHUH CIyYalHBIX SIBJICHUIN C MOMOIIBIO HEMPEPHIBHBIX (QyHKIHI. OCHOBHOE
BHUMAHUE YAEISAETCS MOKA3aTEIbHOMY U HOPMAJIbHOMY PACIPEACICHUSIM.

B yueOHOM Kypce npeycMaTpuBaeTCss 03HAKOMUTEIIBHOE U3YYEHUE CBSI3U
MEXIy CIy4YalHbIMM BEJIMYMHAMU M OMNHCAHUE DTOM CBS3U C TOMOIIBIO
Koo puIMeHTa KOppeNslMd M €ro BBHIOOPOYHOTO aHajora. OTH DJIEMEHTHI
coJiep KaHus pa3BUBAIOT TeMy «/luarpaMMbl pacceMBaHMs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTI'0 00I1IeT0 00pa30BaHusi, U BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpsl ¥ TEOMETPUH.

Emé omuH »smeMeHT coaepxaHus, KOTOpPBIM  Mpeajaraercsi Ha
O3HAKOMUTEIBHOM YPOBHE — ITIOCJIEAOBATENBHOCTh CIIyYaHHBIX HE3aBHCHUMBIX
COOBITUI, HACTYMAIOUIUX B €IUHUITY BpeMeHU. O3HAaKOMIICHUE C pacipeacieHuEM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCUT pa3BUBAIOIIMNA XapakTep u
ABJISIETCS] AKTYaJIbHBIM I OYIyIIMX aOUTYPUEHTOB, MOCTYMNAIONIUX HA yuyeOHBIE
CIEIUATbHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIPaBJICHUEM.

Ha wu3ydyenme yuebHoro kypca «BeposiTHOCTP u CTaTUCTHKa» Ha
yriyOnEHHbIM ypoBHE oTBoauTcs 68 yacoB: B 10 kmacce — 34 uaca (1 gac B
Henento), B 11 kmacce — 34 yaca (1 gac B Henemo).



COILEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3HbIM Tpad, myTH B rpade: mukiabl U 1enu. CTeneHs (BaJICHTHOCTH )
BepiuuHbl. ['padsl Ha miockocTH. [lepeBbs.

CnyyaiiHple  SKCIEpUMEHTBI  (OMBITBI) W Cly4yalHble  COOBITHSI.
DneMeHTapHbIe cOOBITUSI (MCX01b1). BeposTHOCTH ciiydaitHOro coObITust. banzoctsb
4acTOThl M BEPOSTHOCTH COObITHI. CiydallHblE OMBITHI C PABHOBO3MOXXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepauuu HaJ COOBITUSIMU: IIepeceyeHue, 00bEeIMHEHHUE,
MPOTHUBOIIOJNOXKHbBIE cOObITUA. Jmarpammel Oiisiepa. PopMmyna CIOKEHHUS
BEPOSTHOCTEM.

YciioBHas BEPOSITHOCTh. Y MHOXKEHHE BEPOATHOCTEU. [lepeBo cirydailHOro
skcniepuMenTa. @opmyiia mojiHou BeposstHocTh. Popmyiia barieca. HezaBucumeblie
COOBITHSI.

bunapHbIi cydaiiHbIi ONBIT (MCIIBITAHKE ), YCTIEX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 710 IEPBOTO ycnexa. [lepectanoBku
u ¢akropuan. Yucno coueranuit. Tpeyrompuuk Ilackams. dopmyna OmHOMA
Hprorona.

Cepusi He3aBuCHMMBIX HcnblTaHuld bepHymiu. Ciy4ailHelid BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnass BenuuumHa. Pacnpenenenue BeposTHocTel. Jlmarpamma
pacnpenenenud. Onepauuu HaJ Cly4yalHbIMUA BEIMYMHAMU. buHapHas ciydaiiHas
BenMunHa. lIpumepsl pacnpeneneHuid, B TOM 4YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBmecTHOE pacmpeesieHUEe JABYX CclydailHbIX BennuuH. He3aBucumble
ClIy4yallHble BEJIMYMHBL.MaremMaTHuuecKoe OXUJAHUE CIIy4YailHOM BEIWYHUHBI
(pactipenenenusi). Ilpumepbl TOpUMEHEHHS  MaTEMAaTHUYECKOTO  OXXKHUIAAHUS
(cTpaxoBaHue, JioTepesi). MaTeMarndeckoe OXXKHJIaHUE OWHApHOM cCiryyallHOU
BEJIMUMHBI. MaremMaTUuecKoe OXKUJAHUE CYMMBI  CJIyYallHbIX  BEJIMYMH.
MaremaTtudeckoe OXKHJIaHHUE r€OMETPUUECKOTO u OMHOMHUAJILHOT'O
pacnpeneneHui.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIWYWHBI
(pacnpenenenust). Jlucnepcus OMHapHOM cirydyaiiHOM BeTMUMHBL. MaTteMaTuieckoe
OXXKHMJIAaHWE TPOU3BEJCHUS U JHUCIEPCHUs CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO



pactpenenenud. Jucnepcuss U CTaHAAPTHOE OTKIOHEHUE TIE€OMETPUUYECKOTO
pacrpeeneHus.

11 KIIACC

Hepasenctso YeoOniména. Teopema UeOrbiméra. Teopema bepnyinu. 3akon
OonpmMx  uyucen. BpiOopouHblid  MeTOn  HMccienoBaHui.  BwiOopounbie
XapakTepucTHKU. OIEHUBAHUE BEPOSITHOCTH COOBITHS 1O BEHIOOPOYHBIM JTaHHBIM.
ITpoBepka mpOCTEHIINX TUIIOTE3 C TOMOIBIO U3YYEHHBIX paclpeiesICHUH.

HenpepriBHble ciyyalible BenuuuHbl. [Ipumepsl. @yHKUUS TUIOTHOCTH
BEPOSATHOCTU pacupeAciicHus . PaBHOMEpHOE pacipeieneHue M €ro CBOMCTBA.
3aiayu, NpUBOJALIME K NIOKA3AaTEIbHOMY paclpeaesieHrI0. 3aaadn, TpUBOISIINE
K HOPMaJbHOMY pacnpeacieHuto. @DOyHKIMS IUIOTHOCTH  BEPOATHOCTH
MOKA3aTeJIbHOT O pacnpeeneHus, PyHKIUs JIOTHOCTU BEPOSATHOCTH HOPMAJILHOTO
pacupeaeneHus. OyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIEICHUS.

[locnenoBaTeabHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3amauu,
npuBoaAIIKe K pacnpenenenuto [lyaccona.

KoBapuanus naByx ciydaiiHbIX BenwuuH. KodpduimeHT nuHEHHON
koppemsiiiu.  CoBMeCTHbIE  HAOMIOJEHUS JBYX BEJIMYMH. BuIOOpOYHBIIA
ko3(pdunreHT koppensuuu. Paznuuue Mexay JMHEHHON CBSI3bI0 U MPUYUHHO-
CJIEICTBEHHOMU CBA3bI0. JIMHEHasa perpeccusi, METO/I HAMMEHBIIIUX KBAIPATOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI
1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON IMO3HUIIMK 00yYarOIIETroCcs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIMCKOT0 00IIECTBA, MPECTABICHUE O MATEMAaTHYECKHIX
OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOIETYP
rpakJaaHcKkoro  oOmiectBa  (BBIOOPHI, ONPOCBI HM  JPYroe), yMEHHE
B3aMMOJICICTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHU C WX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTE€MaTHMKH, LIEHHOCTHOE OTHOIICHUE K
JTIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMUA:

OCO3HaHWE JYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTUKEHUN HAYKH U JESTEIHHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIIOYAs OJCTETHKY MATeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PACCY ACHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:

c(hOPMHPOBAHHOCTh yMCHHUSA TMPUMEHSATh MAaTEMAaTHUYCCKHE 3HAHUS B
HMHTEpEecax 3JI0pOBOro M 0€30IMacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pOBBIO (3JI0pPOBOC THUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHIATHH U
OT/BIXa, peryisapHas Gu3uYecKas aKTUBHOCTD), (PU3MUECKOE COBEPIIICHCTBOBAHUE
TIPY 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TpPYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  chepaMm  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTP K  MaTeMaTH4eckoMy  oOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha TMPOTSHDKCHHHM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYacTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMAaTUYCCKOW HAIIPaBICHHOCTH,

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COLUAIBHO-YKOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLIMATIBHOU
Cpelbl, OCO3HaAHUE TII00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHYECKUX 3HAHUN JJIg pelieHus 3agady B 00JacTu
OKpYy>Kalolllel cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB U OIICHKH HUX BO3MOXXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KaIOIEe CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHIECKON
HAyKH Kak cpepbl 4eIOBEUECKOM AESTEILHOCTH, ATANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHS IUBWIM3AIIMM, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKUA U MAaTeMaTUYECKOU
KYJBTYPOU KaK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
Y UCCIIEOBATENBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBnle Jjornueckue AeiicTBHA:

BBISIBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMHU, (POPMYIHPOBATH
onpeeneHus] MOHATHM, YCTaHABIMBATh CYIECTBEHHbBIN MpPU3HAK Kiaccu(UKauu,
OCHOBaHUs AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPUH IIPOBOIUMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, € IMHUYHbIE, YACTHBIE U OOIIINE, YCIOBHbIE;

BBISIBJIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, MAHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTCPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U ITPOTUBOPEUHIL;



JIeJIaThb BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIBI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PELIEHMs], BHIOUpATh HanboJee MOAXOASIINN C yUETOM CaMOCTOSATEIbHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejILCKHe J1elcTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
(GopMyaMpoBaTH  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOPEUYUE,  MNpoOIIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro 0OBhEKTa, SIBJIICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00BEKTaMH, SBICHUSMH, ITPOIECCAMMU;

CaMOCTOSITENIbHO (POPMYTUpPOBaTh OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOIO  HAONIOAEHHSA, HCCIENOBAaHUS, OLEHMBATH  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3HUPOBATE BO3MOXHOC PA3BHUTHC IIPOLECCA, a TaKXC BbIIBUIATb
IMPCAITOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmaumeii:

BBISBIISITH JAehUIMTHI MHPOpMAIMH, JaHHBIX, HEOOXOIUMBIX IS OTBETa HA
BOIMPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IMUYHBIX BUIOB U (OpM
IIPEACTABIICHHUS;

CTPYKTYpPUPOBAaTh MHGPOPMAIIMIO, MPEACTaBIATh €€ B Pa3IUMYHbIX (opMax,
WTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJIEKHOCTh uHdopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KOMMyHI/IKaTI/IBHLIe YHuBeEpcCaJdbHbIC y‘leﬁHble HeﬁCTBHﬂ

OO0menue:



BOCIIPUHUMATh U POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBUAMH U
IEJISIMU OOIIeHUS, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TIHCBMEHHBIX TEKCTaX, JaBaTb IMOSICHEHMs II0 XOAYy pEILICHHs 3aJadH,
KOMMEHTHPOBATH IMOJyYEHHBIN pE3yJIbTarT;

B X0Ji¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBAaTh WJEH, HAIleJIEHHbIE Ha TIOHUCK
pelieHusi, COIMOCTaBJISITh CBOU CYXKJEHUS C CYXJICHHSIMU JPYTUX yYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IPEACTABIATh PE3YIbTAaThl PELICHUS 3aa4di, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSATENbHO BbIOMpaTh (opMaT BBICTYIUIEHMS C Y4YETOM 3aaad
IPE3EHTAlMU U OCOOEHHOCTEN ay JUTOPHUH.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

COCTaBJISITh IUIAH, AJITCOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTpOJIb, 3MOHl/IOHaJILHI)II7[ HHTEJJICKT.

BJIAJE€Th  HABBIKAMM  IO3HABATENBbHON  pedieKCUd KaK  OCO3HAHMS
COBEpLIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTATOB, BIIAJETh
Croco0aMM CaMOIIPOBEPKH, CAaMOKOHTpPOJS Ipoliecca M pe3yJibTaTa pElIeHUs
MaTeMaTU4EeCKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TaHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM, OOBSCHITH TPUUUHBI
JIOCTUKEHHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OI[EHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI ACATECJIIBHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYAITbHON
paboThl TpU pEHICHUH Y4YEOHBIX 3a7a4, MPUHUMATh I11€Jb COBMECTHOM
NESATENHHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOLECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH



y4acTBOBaTh B TPyNNOBBIX opMax paboThl (00CyxkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbD» U UHBIE), BBEITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OIICHUBATH KA4€CTBO CBOETO BKJIAa
B 0OmUiA TPOAYKT TIO KpUTEpUSAM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJECUCTBHSL.

INPEJIMETHBIE PE3YJIBTATHI
K xonmy 10 kiaacca oOyyaromuiicss HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUAMH: Tpad, TuIocKuil rpad, CBA3HBIA Tpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JCPEBO CIYy4YalHOTO
IKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHITUSMU: CIyYalHBIA SKCIEPUMEHT (OIBIT),
Clly4aifHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN MCXO.)
CIIy4alHOTO  OIbITA, HAaXOJIWUTh BEPOATHOCTH COOBITMM B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOUTh U (OPMYIUPOBATH
COOBITHSI:  TepecedyeHue, OOBEIWHEHHE  JIaHHBIX  COOBITHH,  COOBITHE,
MIPOTHUBOIIOJIOKHOE JTAHHOMY, MCIIOJIb30BaTh JUArpaMMbl Ditsiepa, KOOPJIUHATHYIO
IPSIMYIO ISl PEIICHHsI 3a71ad, TI0JIb30BaThCsl (POPMYIION CIIOKEHUSI BEPOSITHOCTEH
JUTSI BEPOATHOCTEM JIBYX U TPEX CIIyYalHBIX COOBITUH;

OTIEPUPOBATH MOHATUSAMU: YCIIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOSITHOCTEH,
HE3aBUCHMBIC  COOBITHS, J€PEBO  CIy4alHOro JKCIEPUMEHTa, HaXOJIUTh
BEPOSITHOCTU COOBITUN C TOMOIIBIO MMpaBUjiia YMHOXKEHHUS, JIepeBa CIy4yalHOTO
OTbITA, HUCIOJIb30BaTh (OPMYJy IOJTHOW BeposTHOCTH, (Qopmyny baiteca npu
pelIeHr 3aJad, OINpeAeNsITh HE3aBUCUMOCTh COOBITHH 1O QopMysne U IO
OpraHU3alUU CIyYailHOTO AKCIEPUMEHTA;

NPUMEHSTh H3yYCHHBIE KOMOWHATOpPHBIC (OPMYIBI I TEPECUUCTCHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4allHOTO OMBITA, PEUICHUS
3a/71a4 MO TEOPUU BEPOSITHOCTEH;CBOOOHO OMEPUPOBATH MOHATHAMU: OWMHAPHBIN
CITy4alHBIN OMBIT (MCTIBITAHKE), YCIIEX U Heylaya, HE3aBUCUMBIE UCIIBITaHUS, CepUs
UCIIBITAHUM, HaXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM HCTBITAHUN IO MEPBOTO
yCIieXa, B CEpPUU UCIBITAHUN bEpHyJIM, B OINbITE, CBSA3aHHOM CO CIIyYalHBIM
BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHITHAMU: CIydaliHas BEJIMYWHA, PACTIPEICICHUE
BEPOSITHOCTEW, JuarpamMma pacrnpejeiieHus, OuHapHas CciydailHasi BeJWYWHA,
reoMeTpruyYecKoe, OMHOMUAIILHOE PACTIPE/IEIICHHUE;



ONIEPUPOBATh NOHATUSIMHU: COBMECTHOE pACIPElEICHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACTpPEEICHUS IBYX CITy4alHBIX
BEJIMYMH JUISl BBIJACICHHUS PACHPEICIICHUS KaXJO0M BEIMYMHBI, OIPEICIICHUS
HE3aBUCHUMOCTH CIy4YalHbIX BEJINYHH;

CBOOO/IHO OMEPUPOBATH MOHATHEM MATEMATUYECKOTO OXHUJAHUS CIydalHOM
BEJIMUMHBI (pacrpeiesieHus), TPUMEHITh CBOMCTBA MAaTEeMaTHYECKOTO OXXKHIaHUS
IpU pElIeHUH 3a7a4, BBIYUCIATh MaTEeMAaTUYECKOE OKHUJIaHWEe OMHOMHAIIBHOTO U
FeOMETPUUECKOT0 PACIIPEICIICHUM;

CcBOOOJHO OMEpUPOBATH MOHATHSMH: JUCIEPCHs], CTAaHJAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHITh CBOMCTBA IHMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 1 ONHOMHAJIBHOTO PaCIpeleIeHHMN.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKU N0 JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU TEeHEPabHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBATh BEPOSITHOCTA COOBITHII M MIPOBEPATHh MPOCTEUIIINE
CTaTUCTUYECKUE TUMOTES3BI, MOJIb3YSCh U3YUYCHHBIMU PACIIPEACICHUAMU;

OpPUBOAUTH  MPUMEPBHl  3aJay, MNPUBOIAAIIMX K  [OKa3aTeIbHOMY
paclpeneneHno, 3axad, MPUBOJAIIMX K HOPMAJIBHOMY  paCIpElETICHHUIO.
OnepupoBath MOHATUAMM: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpenenenus, GyHKUUS ITIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIPEAEICHUS,
(YHKIMS TJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIpe/ieieHMs;

ompenensaTh  KodQOUIMEHT  JTUHEWHOW  KOPpEeMslMU,  BBHIOOPOUHBIN
KOA((DUIHEHT KOPPEITSIIHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBO 4acoB

Ne HaumenoBaHue pa3jie/ioB

KoHTpoJbHbIe
n/n | W TeM NPOrpaMMbl Bcero

padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(uu¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

1 DeMeHTHI Teopuu TpadoB 3

CityyaliHbI€ OIBITHI,
2 CIIy4aifHbIe COOBITUS U 3
BEPOATHOCTH COOBITHIA

Onepanuu Haj
MHOKECTBaMU 1
coOpITusAMH. CII0)KEHUE U
YMHO>KEHHE BEPOATHOCTEH.
VYcnoBHas BEpOSATHOCTD.
He3aBucumele cOOBITHS

DJIEMEHTBI
KOMOWHATOPHKHU

Cepuu mocienoBaTenbHbIX
ucnbiTanuii. cribitanus

5 bepnynnu. CiyyaliHblid 5
BbIOOp M3 KOHEYHOU
COBOKYITHOCTH

Cry4aifHble BETUYUHBI U 14 !

pacrpeaeaeHus

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3aK0H OOJBIINX YUCET

OJIEMEHTEI
MaTeEMaTHYECKON
CTATUCTUKHU

HenpepriBHbIE
CIIy4YailHbI€ BEJTUYMHBI
(pactipenenenus),
MOKa3aTeJbHOE U
HOPMaJIbHOE
pacnpeneneHus

Pacnpenenenue
IIyaccona

CBsi3b MEXIY
CIIy4YallHbIMU
BEJINYHUHAMH

O06006111EHE U

cUCTeMaTu3anus 3HaHUU

11

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoandecTBO yacoB

Ne Mara DJIeKTPOHHbBIE N (ppoBbIE
Tema ypoka Konrtpoabubie | IlpakTtuuyeckue

n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl

padoTsbl padoTsI
I'pad, cs3ubIi Tpad,
1 MPEJCTABJICHUE 3a/1a4H C 1 https://m.eds00.ru/DNVFQSSRQ

MOMOIIIBIO Tpada

Crenenb (BaJIGHTHOCTB)
2 BepmuHbL [1yTh B Tpade. 1 https://m.edsoo.ru/UXI4HCLA1
Ilenu v UKL

I'pads Ha IOCKOCTH.

3 JHepeBo ciydaitHOro 1 https://m.edsoo.ru/24XFA5016
HKCIIEpUMEHTA
Crnyuaiinble
9KCIIEPUMEHTHI (OTBITHI)

4 U cly4yaiiHble COOBITHSI. 1 https://m.edsoo.rw/JIIN2M7PO
DneMeHTapHbIC COOBITHS
(ucxompl)
BeposiTHOCTB

CIIy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B

5 OITBITaX C 1 https://m.eds00.1ru/8S3C8YCML
PaBHOBO3MO>KHBIMU
3JI€MEHTAaPHBIMU
COOBITHSMH

6 BepositTHOCTB 1 https://m.edsoo.ru/N2R1G2PJ5



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

CITy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B
OTIBITax C
PaBHOBO3MOXHBIMU
3IeMEHTapHBIMU
COOBITUSMH

[Tepeceuenue,
00beIMHCHIE MHOXKECTB
1 COOBITHI,

7 https://m.edsoo.ru/183Y3NKOQ
MIPOTUBOMOJIOKHBIE
coObiTus. Popmyna
CJI0’KEHUSI BEPOSITHOCTEN
VYcnoBHas BEpOSITHOCTD.
YMHOXEHNE

8 . https://m.edsoo.ru/W5ZFDS3AA
BeposiTHOCTE. Dopmyiia
YCJIOBHOM BEPOATHOCTH
VYcioBHast BEpOATHOCTb.
VYMHOXeHHEe

9 . https://m.edso00.ru/ORLGTZ9K7
BeposATHOCTeH. Popmyna
YCIIOBHOU BEPOSITHOCTH
dopmyna moaHOU

10 pMY https://m.eds00.ru/UNX09C5LX
BEPOSITHOCTH
®opmyna baiieca.

11 https://m.edsoo.ru/NYFIVI6R6
HesaBsucumelie coOBITHS
KombunaropHoe
PABUIO YMHOXKEHUS.

12 p y https://m.edsoo.ru/BVVFQUKKS
[IepecTranoBku u
(bakTopuain

13 Yucio coueTaHui. https://m.edsoo.ru/Y15CS8R20



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

Tpeyronpnauk Ilackains

dopmyna 6buHOMA

14 https://m.edsoo.ru/ABSANVGJH
Hsrorona
KontponpHas pabota
Nel: "T'padmr,

15 BEPOSITHOCTH, https://m.edsoo.ru/Q3DKAYADF
MHOXKECTBA,
KOMOMHaTopuKa"
bunapHbIil ciy4daiiHbIi
OTIBIT (MCTIBITAHHE),
yCcrex U HeyJaua.

16 Hesaricimsie https://m.eds00.ru/IY4T46JQ6
ucneltanus. Cepust
HE3aBHCHUMBIX
WCTIBITAHUH 70 MIEPBOTO
ycrnexa
Cepus He3aBUCHUMBIX

17 HCTBITAHUH 70 IIEPBOTO https://m.eds00.ru/Q1KT2YIIU
ycrnexa

18 Cepus HeS?BHCHMHX https://m.edsoo.ru/HIWIZ7FD8
ucnelTanuil bepHymm

19 CnyanHuL 1it BI0Op 13 https://m.edsoo.ru/VCL7PSUO0X
KOHEYHON COBOKYITHOCTHU
[IpakTuyeckas pabora c

20 HCIIOJIb30BaHUEM https://m.edso0.ru/NE69MIZIO
3JIEKTPOHHBIX TaOJIHUIL

21 Cityuaitas BeTHIHHA. https://m.edsoo.ru/SMFB4W 1JM

Pacnpenenenue



https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
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

BEPOSATHOCTEM.
Huarpamma
pacnpeneneHus

22

Omnepanuu Haj
CIIyYailHBIMU
BennuuHaMu. [Tpumepst
pacnpeneneHui.
bunapnas ciyuaiinas
BEJIMYMHA

https://m.eds00.ru/C6TDDUNIJ8

23

I'eomeTrpuueckoe
pacnpenesieHue.
bunomuansHOE
pacrpezaeieHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTtudeckoe
OKUJaHUE CITy4alHON
BemnuuHbl. COBMECTHOE
pacnpeneneHne aByx
CIIyYallHBIX BEJIMYUH

https://m.edsoo.ru/77276Y7KB

25

He3zaBucumbie
CIIy4YailHbl€ BEJTUYMHBI.
CaoiicTBa
MaTeMaTHYECKOTO
0’KHMJIaHHUSL.
Maremaruueckoe
OXUJaHue OMHAPHOI
CIIy4allHON BEJIMYMHBI

https://m.eds00.ru/N9D71J9PM

26

Matematnueckoe
OXXHUIaHue
F€OMETPUUYECKOTO U

https://m.eds00.ru/C6HWOBTQQ



https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ

OMHOMMAJILHOTO
pacnpeneneHuit

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://m.edsoo.rt/BGX67VSNV

28

Jucnepcust OMHApHOM
CJIy4ailHON BEJINYMHBI.
CaoiicTBa aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

Maremarnueckoe
0’KHJIaHUE
IIPOU3BEIECHUS U
JIACTIEPCHUS CYMMBI
HE3aBUCHUMBIX
CIIyYalHBIX BEJIMYUH

https://m.edso0.1ru/K52203JU2

30

Hucnepcust
OMHOMUAJILHOI'O
pacmpeeeHusl.
[IpakTuyeckas pabora c
HCIIOJI30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

https://m.edsoo.rt/BOWSYV6LT

31

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
TreOMETPUIECKOTO
pacrpeneneHusl. .
[IpakTuueckas padora c
HCIOJIb30BAHUEM
JIEKTPOHHBIX TAOJIHI]

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

32

O0001IeHue 1

https://m.edsoo.ru/K2Y9U56JG



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

cUCTeMaTHU3alusd 3HaHUU

KonTponbHas pabota
Ne2: "UcnsITaHnus

33 bepnymnu. Ciyvaitnsie 1 https://m.edsoo.ru/EZTQ5A060
BEJIMYMHBI U
pacrnipenenenus"
34 Obobuwerne 1 . 1 https://m.edsoo.ru/ZEKKZP13J
CUCTeMAaTHU3AIHs 3HAHHUA
OBUIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIC PeCypPChI

Hepasencto YeOriena.
Teopema UeOsbiieBa. Teopema
bepuymu. 3akoH 60bIINX
qucen

https://m.edsoo.ru/E251PS7YZ

Hepaenctso YeObimena.
Teopema YeOsbiieBa. Teopema
bepnymu. 3akoH 601bIINX
qucen

https://m.edsoo.ru/84DPQY5US5

Hepaenctso Yebbimena.
Teopema UeOsbiieBa. Teopema
bepnymm. 3akoH 60abIINX
qucen

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

Br16opounslii MeTOA
HCCIIEN0BAaHUI

https://m.edsoo.ru/T3HDIU6RS

[IpakTuueckas pabora c
UCTIOJTb30BaHUEM
ANEKTPOHHBIX TAOJIHIL

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

I'enepanbHast COBOKYIIHOCTD U
ciTyuaiiHas BIOOpKa.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLeHka
CPEIHETO U TUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX

https://m.eds00.1ru/1234058PN



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

XapaKTEPUCTUK

I'enepanbHast COBOKYIHOCTb U
cirydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO U TUCTICPCHH
reHepaJbHOU COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

https://m.edsoo.ru/UFS5SLUWZX

OneHuBaHue BEpOSTHOCTEN
COOBITHIA IO BBIOOpKE

https://m.edsoo.ru/ZP168PTHI

Craructuueckas TUIoTesa.
[IpoBepka nmpocTenmmx
TUIIOTE3 C OMOIIBIO CBOMCTB
HU3YyYECHHBIX paclpeieICHUI

https://m.edsoo.ru/AN2NSVIR1

10

Craructrueckas TMnoresa.
[IpoBepka nmpocTenmmx
TUIIOTE3 C TOMOILBIO CBOMCTB
M3YUYCHHBIX paclpeleICHUI

https://m.eds00.ru/6VQ7WZS6U

11

[IpakTuueckas pabora ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHIL

https://m.eds00.rui/ASKODEFOW

12

[Ipumeps! HeNpepbIBHBIX
CIIy4YaiHbIX BETUYHH.
OyHKIHS MJIOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
[Ipumeps! 3aaa4, TPUBOASIIMX
K [T0Ka3aTEIbHOMY U K

https://m.edsoo.ru/TBYPVVI96N



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

HOPMAJILHOMY
pacrpeneneHusmM

OyHKIUSA TIOTHOCTH

14 BEPOSATHOCTH MOKA3aTEIBHOIO https://m.edsoo.ru/0TSVANSGH
pacnpenenenus
@yHKIMS ITIOTHOCTH

15 BEPOSTHOCTH HOPMAJILHOI'O https://m.edsoo.ru/3BEDF3PKL
pacnpeneneHus
ITocenoBaTenbHOCTE
OJIMHOYHBIX HE3aBUCUMBIX

16 coosiTHil. [Ipumep 3amgaumn, https://m.edsoo.ru/D45SHUB3GM
MIPUBOIALICH K
pacnpenenenuto [lyaccona
[IpakTrueckas pabota c

17 HCTI0JIb30BaHUEM https://m.edsoo.ru/6 XKX4ZT1F
JIEKTPOHHBIX TAOJIHIL
KoBapuanus nByx ciry4alHbIX

18 BenuuuH. Koaddunment https://m.edsoo.ru/CLXUTCA37
KOppeJsLUU

19 (COBMECTHEIC HAGMIOEHHS https://m.edsoo.ru/HROCOPOZ9
JIBYX BEJIMYMH

20 Bribopouriit kosdpuumeHT https://m.edsoo.ru/SL.2HPVEAB
KOppesuu
Paznuune mex 1y TMHEWMHON

21 CBSI3bIO U PUYUHHO- https://m.edsoo.ru/DQ77BBBIP
CJIEICTBEHHOU CBS3bIO

22 JIuneitnas perpeccus https://m.edsoo.ru/F2NT3RIIG

23 [IpakTuyeckas padora c https://m.edsoo.ru/I9L GE6B45



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45

HCIIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIHUIL

[IpencraBneHve TaHHBIX €
MIOMOIIBIO TAOHIT 1

24 https://m.edsoo.ru/JHOWUM6V3
JTUarpaMm, onucaTeabHas
CTaTHUCTHKA
OIBITEL ¢ PABHOBO3MOKHBIMHA

25 p https://m.edsoo.ri/XLU9T8DVR
JJIEMEHTAPHBIMU COOBITUSIMH
Briunciienne BeposTHOCTEM

26 COOBITHH C IPUMEHEHUEM https://m.eds00.ru/66 1 MIIPXR
(opmyu
Brrurciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM

27 rpauIeCcKux METOJIOB: https://m.edsoo.ru/2WSLLMRF6
KOOpAMHATHAs IpsMasl,
JI€peBo, AuarpamMmma Juiepa
Cry4aifHpie BETUYUHBI U

28 https://m.edsoo.ru/CVIY1CQSA
pacnpeneneHus
MaremaTtndeckoe oXugaHue

29 .. A https://m.eds00.rw/FQJOJIKXY
CITy4yallHOUN BEIMYHMHBI
MaremaTtnueckoe oXXUgaHue

30 . https://m.edso00.ru/2Y XDFL4PS
CIIy4yallHOUN BEIMYHMHbI
KourponsHaas padora:

31 " P p " https://m.edsoo.ru/WS1ILA3US8

BeposiTHOCTB U cTaThCTHKA

Brrurciienue BeposTHOCTEN
COOBITHH C IPUMEHEHUEM

32 p https://m.edsoo.ru/MFOY8KOZ7

(dhopMyt 1 TpadUIECKUX
METOJIOB



https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7

33

Brrurciienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM
dhopmyn u rpadugeckux
METO/IOB

https://m.edsoo.ru/YISRD8ASM

34

Cry4aifHble BETUYUHBI U
pacrpeeeHus.
MartemaTtnueckoe OXXUgaHueE
CIIy4ailHOM BETUYHHBI

https://m.edsoo.ru/8SNAA4YT.RK

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOM
NPOBEPsSIEeMOro .
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro 001ero 06pa3oBaHus
pe3yJibTarta
6 Teopus BepossTHOCTEN U CTATUCTUKA
6.1 Yutatk U CTPOUTH TAOJIULBI U JUArpaMMbl
6. OnepupoBaTb NOHATHAMM: CpeAHEe apuUPMeTHdYecKoe, MeauaHa,
' HaunOoJbIIIee, HAMMEHbIIIee 3HAYCHUE, pa3MaX MaCCHUBA YHCIIOBBIX JJaHHBIX
OnepupoBaTh MOHATHIMU: CIIyYalHHBIN SKCTIEPUMEHT (OTIBIT) U CIIydaiiHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ) CIy4alHOTrO
6.3 ONbITa; HAXOJUTh BEpPOSTHOCTM B OMNbITaX C PABHOBO3MOXHBIMU
CITy4YaifHBIMU COOBITUSIMU, HAXOUTH U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUYEHHBIX CITy4YalHbBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHS: TIEPECEUYCHHE U OOBEIUHCHHE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MONIb30BaThCA  JIuarpamMmmamMu  ODiinepa ©u  GOpMYyIOH  CIOXKEHHS
BEPOATHOCTEW IIPH PELICHNH 3a]a4
OnepupoBaTb MNOHSTUSIMM: YCJIOBHAasi BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTH C MOMOIIbIO MpPaBHJIa YMHOXEHHS, C
MOMOIIIBIO JIEPEBA CIYYaMHOIrO OMBITA
6.6 [TprMeHsITH KOMOMHATOPHOE MPABIIIO YMHOXKEHUS TP PEIICHUH 33124
OnepupoBaTh NOHATHSAMU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCTIeX U HeyJjaua; HaXOAUTh BEPOATHOCTU COOBITUI B CEpUU
' HE3aBUCHUMBIX MCIIBITAHUM 10 NEPBOrO YCIEXA, HaXOAUTh BEPOATHOCTH
cOOBITHI B cepum ucnibiTanuil bepHym
6.8 OnepupoBaTh MOHATHUAMM: CIydailHas BEJIIMYMHA, paClpeesieHHue
' BEpPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NPoBePSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yiabrarta
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUEHUH  CIy4yallHOH  BEJIMYMHBIIIO
' pacnpeeNeHNIO UIIH C TOMOLIBIO AUArpaMM
59 OnepupoBaTh NOHATHEM MAaTEMaTUYECKOIO OXUAAHUS, MIPUBOJUTH

MMPUMEPHI TOTO, KaK MTPUMEHACTCA MATEMATUYICCKOC OKUAAHNC cnyqaﬁHofI




BEIIMYMHBI, HAXOJUTh MATEMATHYECKOEC OXHUIAHHUE TI0 JaHHOMY
pacnpeziesieHUIo

53 HmeTh mpecTaBlieHre O 3aKOHE OOJIBIIIUX YHCET

5.4 NmeTs ipeacTaBiieHuEe 0 HOPMAJIBHOM pacipeieieHu!




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kopn
6

IIpoBepsieMblii 3JIeMeHT coep:KaAHUS

Teopust BeposITHOCTEH U CTaTUCTUKA

6.1

[IpencraBneHue AaHHBIX C MOMOINIBID Tabnwi u jguarpamm. CpenHee apupMETHUYECKOE,
MefraHa, HauOollblllee W HaWMEHbIIee 3HAYCHHS, pa3MaX, AWCIEePCHS W CTaHAapTHOE
OTKJIOHCHUE YHCJIOBBIX HAOOPOB

6.2

CrydvaiiHple SKCIEPUMEHTHI (OMBITBI) W CIy4aiHble COOBITHS. DIIEMEHTapHBIE COOBITHS
(ucxompl). BeposiTHOCTD ciydaiiHOTO cOOBITHS. BaIM30CTh YaCTOTHIM BEPOSITHOCTH COOBITHH.
CiydyaiiHbple OIBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMH COOBITHAMHU. BeposTHOoCcTH
COOBITHI B OIIBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITUSMH

6.3

Omnepaunu Haja COOBITUSAMH: TepeceyeHre, OObEeJUHEHHE, MPOTHBOIOJIOKHBIE COOBITHS.
Huarpammel Diinepa. @opmyiia CIOKEHUS BEPOATHOCTEMN

6.4

VYcaoBHas BEpOSITHOCTh. YMHOXKEHHE BEpOATHOCTEH. JlepeBo ciayyallHOro 3KCIEpUMEHTA.
®dopMyia MOTHON BEPOSTHOCTH. HezaBucHMBIE COOBITHSI

6.5

Komb6unaroproe mpaBuio ymHokeHus. IlepectanoBku u axrtopman. Uucno coderaHwid.
Tpeyronbnuk ITackans. ®opmyna 6mnoma HeroTona

6.6

BunapHblii cny4allHBIA ONBIT (MCTBITaHKE), YCIIeX W Heynada. HezaBUCHMBIE MCIIBITAHHA.
Cepysi HE3aBHCHUMBIX HCIBITAaHUN 10 mepBoro ycmexa. CepHs HE3aBHCHUMBIX HCIBITAHUI
bepnymn

6.7

Cnyuaitnas BenmuuHa. Pacrpenenenune BeposTHOCTeH. JlmarpamMma —pacrmpeneseHus.
[Tpumepsr pacnpeaeneHuii, B TOM YHCiie TeOMETPHYECKOEH OMHOMUAIBHOE

11 KIIACC

Kopn

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucioBbIe XapaKTEPUCTUKH CITyYalHBIX BEJTUYHH: MaTEMaTHIECKOE OXKHUIaHNE, TUCTICPCHUS
U CTaHAapTHOE OTKJIOHEHHUE. [IpuMepsl MpUMEHEHUST MATEMAaTUYECKOTO OKUJAHUSI, B TOM
quClie B 3aJadaX M3 ITOBCCTHEBHOH XW3HA. MareMaTHdecKoe OXKHIaHWuE OWMHApHOMH
ClIy4yailHOM BeJNWYMHBI. MaremMaTU4ecKoe OXHAAHUE CYMMbl CIIyYalHbIX BEJIMYHH.
MaremaTtnyeckoe OXHUJaHWE U JUCHEPCUS TEOMETPHUYECKOTO0 ¥ OWHOMHAIBHOTO
pactipeneneHui

52

3aKk0oH OOJBIMX YHUCENT M €r0 POJh B HAayKe, MPUpoe U obmiecTBe. BEIOOPOUHEI METO
HCCIIEIOBAHUI

53

IIpuMeps! HENPEPBIBHBIX CIyYalHbIX BeJW4YUH. 1IOHATHE O IJIOTHOCTH PACIpPECIICHUS.
3ajauy, OPHUBOASIIME K HOPMAIbHOMY pacnpeneneHuto. [loHsATHE O HOpPMaIbHOM
pacnpeneneHun




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
MpoBepPsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaAHMS K NMPeIMETHBIM Pe3yJbTATAM O0CBOEHHSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CpelHero 001ero oopa3oBaHus

Brnagenune meromamu oKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a7ay; YMCEHHE
(bOopMyHMpPOBATh M ONEPUPOBATH TOHITUAMU: OMpEeNICHHEe, aKCHOMA, TeopeMa,
CIIEJICTBUE, CBOMCTBO, MPU3HAK, JIOKa3aTeNIbCTBO, PaBHOCHJIbHEIC
(GOpMYNHPOBKM; TPUMEHSTh HWX; yMEHHe (QOpPMYyIUpOBaTh oOpaTHOE W
MPOTUBOIIOJIOKHOE YTBEPXKJICHUE, TMPUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJ] MATEeMATHUSCKONH HWHAYKIMH; MPOBOAUTH J0Ka3aTeIbHbIC
paccyKaeHusl MpH pEUICHUM 3ajady, OICHUBATH JIOTUYECKYI0 MPaBHUIBHOCTh
paccyXJIeHul; YMEHUE ONEPUPOBATH MOHATUAMU: MHOKECTBO, TIOJIMHOKECTBO,
ornepanuun Hanqg MHOXCCTBaMH, YMCHHEC HUCII0JIBb30BaTh TCOPETUKO-
MHO>KECTBEHHBIH armapar Jiyisl ONMCAHUS PEATbHBIX IPOIIECCOB U SBJICHUN U MTPH
pelliCHWH 3a71ad, B TOM YHCIE M3 JPYTHX Y4eOHBIX TPEAMETOB; YMCHHUE
OTIepUPOBaTh MOHATHIMH: Tpad, CBAI3HBIA Tpad, mepeBo, mHUKI, TIpad Ha
IIJIOCKOCTH, YMCHUC 3aJaBaTb U OIIMChIBATH Fpa(bBI Ppa3In4YHbIMU CHOCO6aMI/I;

WCIIOJIB30BaTh Tpadbl P PELICHUH 3a/1a4

YMeHne oneprupoBaTh MOHATUSME: HATypaJIbHOE YUCIIO, IIEJI0€ YKCII0, CTEIeHb
C IICJIBIM ITOKa3aTeJIeM, KOPCHb HaTypaﬂbHOfI CTCIICHH, CTCIICHD C pallMOHAJIbHBIM
MOKa3aresieM, CTENeHb C JEHCTBUTEIbHBIM MOKa3aTesieM, Jorapudm yucia,
CHHYC, KOCHHYC W TaHI'€HC IPOU3BOJBHOTO YHCIIA, OCTATOK MO MOJIYIIIO,
paLMOHATBHOE YHCIIO, HPPAIMOHANIBHOE YHCIIO, MHOXECTBA HATyPaJIbHBIX,
0CJIbIX, paluOHAJIbHBIX, HeﬁCTBHTeHBHBIX 4yuceil;, YMCHHE MCIIOJIb30BATh
MPU3HAKK JIEIMMOCTH, HAUMEHBLINHA OOIIWI JenuTedh W HauMeHblIee olliee
KpaTHoe, anroput™ EBKiMia mpu pemeHny 3aaad; 3HAaKOMCTBO C Pa3THYHBIMU
HNO3UIIMOHHBIMA CHUCTEMAaMH CYHCJICHHS; YMEHHE BBINIOJNHATh BBIYHCICHHAE
3HaYeHWH W TpeoOpa30BaHUs BBIPAKEHUH CO CTEMEHSMH W Jorapupmamu,
npeoOpa3zoBaHusl JIPOOHO-PAIlMOHANBHBIX BBIPAXXEHWH; YMEHHE OIEepHpOBAaTh
MOHATHSIMU: MOCJIe0BATENLHOCTbD, apugmeTnyeckas nporpeccus,
reoMeTpuyeckasi Iporpeccusi, OECKOHEYHO yObIBaroIas TIeOoMeTpHYecKas
Iporpeccusi; yMEHHE 3a1aBaTh IOCIIE0BATEIFHOCTH, B TOM YHCIE C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHHE OIEpPHpPOBATh MOHSATHIMU: KOMIUIEKCHOE
qucCJIo, COHpH)KéHHBIC KOMIUICKCHBIC YHCJia, MOAYJIb U apT'YMCHT KOMILJICKCHOT'O
yncina,  QGopMa  3amMcHM  KOMIUIEKCHBIX — 4Hcel  (TeoMeTpuuecKas,

TPUTOHOMETpHUUECKasl ¥ anredpanyeckas); yMeTh IPOU3BOAUTE apu(METHIECKUE




JEUCTBUSL ¢ KOMIUIEKCHBIMH YHCIIAMM; IPUBOJUTH IPUMEPHI HCIIOIb30BAHUS
KOMIUIEKCHBIX UYHCEN;, ONepUpoOBaTh MOHATHAMH: MaTpuma 2X2 u 3x3,

OMpeaACIUTCIIb MaTPHUILbI, FCOMCTpI/I‘lCCKI/Iﬁ CMBICJT OITPEACIIUTCIIA

YMeHue onepupoBaTh MOHATHUSAMH:  palMOHAJbHBIE, HPpPALUOHAILHBIE,
MOKa3aTeNbHble,  CTEMeHHble, Jorapu(MUUecKue, TPUTOHOMETPHUUECKHE
YPaBHEHHUS M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE ONEpPUPOBATH MOHATHIMM:
TOXKAECTBO, TOXIECTBEHHOE INpeo0pa3oBaHue, YpaBHEHHE, HEPABEHCTBO,
CHCTeMa YpaBHEHHU M HEPABEHCTB, PABHOCHIIHOCTh YPaBHEHUH, HEPABEHCTB H
CUCTEM; YMEHHE peIlllaTh ypaBHEHHs, HEPaBEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3iauuHBIX TPUEMOB; pelIaTh ypaBHEHUs, HEPaBEHCTBA M CUCTEMBI C
MapaMeTpoM; IPHUMEHATh YPaBHEHHs, HEPABEHCTBA, UX CHUCTEMBI IJIS PELICHHS
MaTeMaTU4YEeCKHUX 3alad U 3a/ad U3 Pa3Iu4yHbIX OONacTeld HayKu M peabHOU

KU3HU

YMeHue — omepHpoBaTh — TOHATUAMH:  (QYHKIUS, YETHOCTh  (yHKIHH,
MEPUOANYHOCTE (DYHKIIUH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH,
IKCTpeMyM (yHKIMHU, HauOoOjblllee M HAUMCHbIES 3HAUCHUS (QYHKIUU Ha
MPOMEXKYTKE, HeTIPephIBHAsI PYHKIUS, aCUMIITOTHI Tpaduka QyHKIUH, IepBasi 1
BTOpas MPOU3BOMHAS (YHKIIMH, TECOMETPUYCCKUA W (UIUYECKUI CMBICHT
MPOU3BOJHOM, MepBoOOpa3Hasi, ONpeNeNEHHBIN HHTErpal; yMeHHe HaXOIUTh
acUMNTOThl Trpaduka (QYHKIMU; YMEHUE BBIUMCIATH IMPOU3BOJHBIE CYMMBI,
MPOU3BEICHNSI, YAaCTHOTO M KOMIIO3UIUU (YHKIMNA, HAXOJUTh YypaBHEHHE
KacaTeJqbHOW K Tpaduky (QyHKIMH; yMEHHE HAXOAUTh MPOU3BOJHBIC
JJIEMEHTapHBIX  (YHKIWH; yMEHHE WCIONb30BaTh MPOU3BOJIHYIO  JUIS
uccnenoBanusi (QyHKIMNA, HAXOMUTh HAWOOJNBIIME M HAMMEHBIIUE 3HAYCHUS
¢GyHKUMI; CTpouUTh TpapUKK MHOTOYICHOB C HCIOJNB30BAaHHEM  allnapaTa
MaTeMaTUYECKOT0 aHaIHW3a; TMPUMEHATh TPOHM3BOJHYIO IS HAaXOXKICHHS
HAWIYYIIEro PEMICHUs B MPUKJIAJHBIX, B TOM YUCIIE COIIMATbHO-IKOHOMUYESCKUX
1 (U3WYECKHX 3ajadyax; HAaXOIUTh IUIOMIAId M O0BEMBI (UTYpP C ITOMOIIBIO
WHTETpaJla; TPUBOIUTH TMPHUMEPHl MaTeMaTW4ecKOro MOJCIHPOBAHHUS C

MOMOIIIBIO TG (hEePEHIIMANBHBIX YPaBHEHUIMA

YMeHue omnepupoBarh MOHATHUSAMH: Tpaduk (yHKIMU, oOpaTHas QyHKIu,
KOMIO3WIMS (PYHKIWH, JHUHEHHas (QYHKIWs, KBaapaTHyHas (yHKITHS,
panoHanbHas QYHKIUS, CTeleHHas (QYHKIIHSI, TPUTOHOMETPUIECKHe (PYHKIINH,
oOparHble TPUTOHOMETpUYecKie (PyHKINH, TOKa3aTeNbHas U JorapupMuIecKas
(GYHKIMHM, YMEHHE CTPOMTh TIpadUKd H3YYCHHBIX (YHKIMH, BBIMONHATH
npeoOpa3oBaHusi rpadukoB (QYHKIUI, UCIONB30BATh TPaQUKH i M3YUYCHHS
MIPOIIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH 33124 U3 JPYTUX YUYEOHBIX MTPEIMETOB
W 3a7la4 W3 PEANTbHOU >HM3HH; BBIpAXaTh (OPMYyJaMH 3aBHCHUMOCTH MEXIY

BEJIMYWHAMH;, FHCIIOJIb30BaTh CBOWCTBa W Tpaduku (QyHKIUH AN pemeHus




YpaBHEHUH, HEPABEHCTB M 33/1a4 C apaMeTpaMu; H300pakaTh Ha KOOPJMHATHON

IIJIOCKOCTH MHOKECTBA PELIEHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemars TeKCTOBBIE 33a9i Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIEHTEHI,
JIOJIM W YacTH, Ha JBWKEHUE, pabOTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH,
3ajauin U3 00JacTH YIpaBlICHUS JIMYHBIMH W CEMCHHBIMHM (DHHAHCAMM);
COCTaBIIATh BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO
3a[a4d, MCCIIEOBaTh MONYYCHHOE pelleHNe W OIEHWBATh MPaBIOIIOJI0OHOCTH
pe3yibTaTOB, YMEHHE MOJICIHPOBATh, pEANTbHBIC CHTyaIlldd Ha  SA3BIKE
MaTeMaTUKH;, COCTaBISTh BBIPAXKEHUS, YPABHECHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBUIO 3aJauM, HCCIEAOBATh MOCTPOCHHBIE MOJECIHU C HCIOJIb30BAaHHUEM

anmapara anreOopbl, HHTEPIPETUPOBATH MOTYUYESHHBIN pe3yIbTaT

YMeHue omepupoBaTh MOHATHSIMHU: cpenHee apupMeTHUecKoe, MeAuaHa,
HauOosblllee W HAWUMEHbINEe 3HAUEHUS, pa3MaxX, AWCIEPCHS, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE W3BIEKaTh, HHTEPIPETHPOBATH
WHQOPMaIMIO, TPEACTABICHHYI0 B TaONuIax, Ha JuarpamMmax, Tpadukax,
OTPaKAIOLYI0 CBOWCTBA pEAbHBIX IMPOIECCOB W SBICHWN; INPEACTaBIATH
WHGOPMAIIMIO C MIOMOIIBIO TaOJIHIl U JUarpaMM; UCCIIE0BaTh CTATHCTUYECKIE
JIAaHHBIE, B TOM YHCJIe C MMPUMEHEHHEM TpapUIecKUX METOJOB U IIEKTPOHHBIX
cpencTB; TpadUUeCcKH HCCIIEN0BATh COBMECTHBIE HAONIONEHUS C TIOMOIIBIO

JlUarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIyYailHBIN OMBIT M ciy4aiiHoe coObITHE,
BEPOATHOCTh CI[yYalHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSATHOCTH C
WCIIOJIb30BaHUEM TpaMueCKUX METOJOB; MPUMEHSITH (OPMYINBI CIOKEHHS H
YMHOXXEHHSI BEPOSITHOCTEH, (OpMyNly TOJIHOM BEpOSITHOCTH, (HOPMYIy
Bepuymmu, xomOmHatopHBle (DaKTBl W (OPMYIBI; OIICHHBATH BEPOSTHOCTH
peabHBIX COOBITHIA; YMEHHE OMEepUPOBATH MOHATHAMHU: CIIydaifHas BEJUYMHA,
pacrpeiefieHle BEpOsATHOCTEH, MaTeMaTH4yecKoe OXHJaHUe, AWUCIepcus U
CTaHIApTHOE OTKJIOHEHHE CIy4ailHOW BENWYMHBI, (YHKIUH pacHpeiecHUus U
IUIOTHOCTH PaBHOMEPHOIO, IMOKAa3aTElIbHOTO0 M HOPMAJbHOI'O pPacHpeAciICHUil;
YMEHHE HCIONb30BaTh CBOWCTBA H3YYCHHBIX pacIpelNeNeHUH Ul PELICHUs
3a[a4; 3HAKOMCTBO C IMOHATHAMH: 3aKOH OOJIBIIINX YHCENT, METOJIbI BEIOOPOIHBIX
WCCIIeIOBaHNH; YMEHHE NPHBOAMTH NPUMEPHI NPOSABICHUS 3aKOHA OOJIBIINX
YHucel B TNPHUPOJAHBIX W OOIIECTBEHHBIX SIBICHHUAX; YMEHHE OIECPHUPOBAThH
MOHATHSIMU: COUETAHUE, TIEPECTAHOBKA, YUCIIO COUETAHUM, YUCIIO IEPECTAaHOBOK;
6mroM HproTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIEC (DAKTHl U PACCYKICHUS
IUTSL PELICHUs 3a]la4d; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHIA; COCTaBIISATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHbeI pe3yjibTaT

YMeHue onepupoBaTh MOHATHAMU: TOUKA, MpAMasi, MIIOCKOCTb, TPOCTPAHCTBO,

OTpPE30K, Ty, BEIUUMHA YIJIa, TNIOCKUN yrojl, ABYTPaHHBIA YToJl, TPEXTpaHHbIHA




YToJI, CKpeIUBaIomyecs MpsMble, NMapauIeIbHOCTh M IEPHEHIUKYISIPHOCTh
OPSIMBIX M IUIOCKOCTEM, yrosl MeEXAYy NpPSIMBIMH, YroJl MEXAy NOpAMOH U
IIJIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSMHM, PACCTOSHHE OT TOUYKH JI0 IUIOCKOCTH,
paccTosTHUE MEXAy MpPSAMBIMU, PACCTOSHUE MEXKAY IUIOCKOCTSMH; YMEHHUE
UCIIOJIB30BATh IIPH PELICHUH 3a/1a4 U3YUEeHHbIE (DAKThI U TEOPEMBI INITAHUMETPUH;
YMEHHE OLIEHHWBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MAaTeMaTU4eCKUE MOJEIU C MOMOIIBI0 I€OMETPUYECKUX IOHATHH U BEJIMYUH,

peliaTh CBA3aHHBIC C HUMHW MPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh TOHATHAMHU: IUIOMAAb (GUrypbl, 00BEM QUTYpHI,
MHOTOTPaHHUK, NMPaBHIbHBI MHOTOTPAaHHMK, CEUYEHHE MHOTOIPaHHHUKA, KyO,
napajuieNienuie], Npu3Ma, NHpaMuaa, (GUrypa W IOBEPXHOCTh BpaIlCHHS,
WIMHAP, KOHyc, Imap, cdepa, Iwomans cepsl, IUIOMAns ITOBEPXHOCTH
MUpaMUJIBI, TPU3MBI, KOHYyCa, HWIHHApa, 00BEM Kyba, NPSMOYTOJIBHOTO
napajieNienumena, MUpaMuIbl, TPU3Mbl, HWIMHAPA, KOHYyca, mapa, pa3BépTKa
MOBEPXHOCTH, CEUEHHS KOHYCa 1 IWJIMHAPA, TapajlieIbHbIe OCH MIIM OCHOBAaHHIO,
CeYeHHe IIapa, IUIOCKOCTbh, Kacaromasics cgepsl, MIINHIpPA, KOHyca; YMEHHUE
CTPOUTH CEYCHHWE MHOTOTPAHHMKA, M300pakaTh MHOTOTPAHHMKH, (GUIypBl U
MOBEPXHOCTH BPAILEHHSI, NX CCUCHHUS, B TOM YHUCIE C ITOMOIIBIO DIIEKTPOHHBIX
CpEACTB; yYMEHHE TPUMEHATh  CBOMCTBA  IE€OMETPHYECKHX  (QUTYP,
CaMOCTOSITEIBHO (POPMYIIMPOBATH ONPECICHUS N3y4aeMbIX (UTYp, BBIIBHIATh
THIOTE3bl O CBOWCTBAaX M INPU3HAKAaX I'€OMETPUUYECKHUX (UTyp, 0OOCHOBHIBATH
WJIM OTIPOBEPTaTh UX; YMEHHE POBOJANTH KIacCUPHUKAINIO (GUTYD MO pa3THIHBIM

IMpu3HaKaM, BBIIIOJIHATH HCO6XOI[I/IMI)IC JOMNOJHUTCIIbHBIC ITOCTPOCHUSA
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YMeHue onepupoBarh MOHATHUAMU: ABIKEHUE B MPOCTPAHCTBE, MapauIeIbHBIN
MEepPEeHoC, CHUMMETpPUs Ha IUIOCKOCTH M B  TPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue MoA00Ms, NOA0OHBIE (PUTYpPBI;, YMEHHE PAaclO3HABATh PaBHbIC
u monoOHble (UIYyphl, B TOM 4YHCIE€ B NPHUPOJE, MCKYCCTBE, apXUTEKTYpE;
UCIIOJIB30BaTh I'€OMETPUUYECKHE OTHOLIEHMS NPU PELICHUM 3a/ad; HaXOIUTh
TreOMEeTPUYECKHe BEIWYMHBI (JUIMHA, YTojl, IUIOMaAb, 0OBEM) MpU pELICHUH
3a7a4 U3 JPyruxX y4eOHbIX MPEAMETOB U U3 PEANTbHON KU3HH; YMEHHE BEIYUCIISTD
TeOMETPUYECKHE BEIMYMHBl (IJMHA, Yroji, IUIOIAaAb, OOBEM, IUIOLIAdb
MOBEPXHOCTH), HCIOIB3Ysl HM3Y4YCHHBIE (QOPMYJBl M METOIBI, B TOM YHCIIE:
TUTOINAIb TIOBEPXHOCTH MUPAMHUIBL, TPU3MBI, KOHYCA, IIWINH/PA, TUTOMAab chepsr;
00BEM Ky0a, IpSIMOYTOJIFHOTO MapaJlIeIeHIe1a, TMPAMHIBL, TPU3MBL, IINHIPA,

KOHYCa, [1apa; YMCHUC HAXOAUTh OTHOILICHUEC 00BEMOB HOZ[O6HBIX (1)I/II‘ yYp
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YMmenue OIICpHUPOBATDH IIOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOpAHUHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPpAHWHATBI BCKTOPA, CyMMa BEKTOPOB, IMPOU3BCACHUC
BCKTOpa Ha 4YHCJIO, Pa3JIO’KCHUC BEKTOpPA I10 6a3Hcy, CKaJIIpHOC MMPOU3BCACHUC,

BEKTOPHOE TPOW3BEIEHUE, YTOJ MEXIy BEKTOpaMH;, YMEHHE WCIOIh30BaTh




BEKTOPHBI M KOOPAWHATHBIA METOJ IS PEHICHUS TCOMETPHUCCKUX 3amad U

3a/1a4 APyTUX YUYCOHBIX MPEIMETOB
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YMeHne BBIOWpATh TMOIXOSNTUN METOJ Ul pEHICHUS 3a7add; MOHUMaHUe
3HAYUMOCTH MaTEMaTHKU B U3YYCHUU IPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB
U SBICHUN; YMEHHUE pACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
WUCKYyCCTBE, YyMEHHE TNPHUBOAWTH IPUMEPHl MAaTEMATHYECKUX OTKPBITHHA

POCCHICKON 1 MUPOBOM MaTeMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

Yucna 1 BEIUUCIIEHUS

1.1 Hatypanbablie u nensie yrcina. [[pu3Haku 1eIMMOCTH IeNbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIICHTHI,
' OecKOHEYHbIE IEPUOANUECKUE IPOooH
L3 ApudmeTnueckuii KOpeHb HATYpalIbHOU cTeneHu. JleiicTBus ¢ apupMeTHISCKIMHU
' KOPHSIMH HaTypaJbHOU CTEHEHH
L4 Crenenp ¢ wenbiM mnokasatesneM. CTelneHb C pPalMOHANBHBIM I10Ka3aTesIeM.
' CBoiicTBa cTENEHU
L5 CuHyCc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTypaIbHBIC JOTapU(PMBI
JlefictButenbHble 4YHuCiIa. ApupMETHYECKHE OIepanud ¢ JICUCTBUTEIHHBIMH
1.7 yucinamu. [lpuOnukEHHBIE BBIUKCICHUS, TpaBUJA OKPYTJICHUS, TPHUKUIKA H
OIICHKA PEe3yJIbTaTa BHIUMCICHHIA
1.8 [IpeoOpazoBanue BoIpAKEHUN
1.9 KommiekcHbie uncia
2 YpaBHEeHHs U HEPABEHCTBA
2.1 [enble 1 1poOHO-palIMOHANBHBIE YPAaBHEHHS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMUUECKHIE YPAaBHECHUS
2.5 Lenble n 1poOHO-paliOHaTbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIe U JTOTapHPMHUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia CUCTeMbI JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeNb MaTPUIIbI
3 OyHKIMH U TpaduKH
3.1 OyHK1UA, crmocoOs! 3amanus GyHkuuu. ['paduk dyHkuuu. BzammHO oOpaTHBIS




¢bynkuuu. YérHble u Heu€THbIe pyHKIMU. [leproanueckue GpyHkunu

OO6macth ompeAelieHusT W MHOXECTBO 3HaueHWd GyHkiuu. Hymu dyHKImm.

[IpoMexyTku 3HAaKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIHH.

32 MakcuMymMbl 1 MUHUMYMBI (yHKIMU. Haunbonbliee M HavMeHbIllee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
13 CrenenHas GyHKIHUS C HaTypaJdbHBIM U IIeNbIM MOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINUH, X CBOICTBA U rpaduku
16 Toukm pa3peiBa. AcumnToTel rpadukoB GyHkumid. CBolcTBa (QYHKIUH,
' HENpPEpBIBHBIX HAa OTPE3Ke
3.7 ITocimenoBaTeabHOCTH, CIOCOOBI 3aJaHHS TIOCIEI0BATENLHOCTEH
3.8 Apudmernueckas 1 reomerpuieckas nporpeccuu. @opmysa cii0KHbBIX IPOLIEHTOB
4 Hayana maTemaruueckoro aHanuza
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIMNA
[IpumeHeHre TPOU3BOMHONW K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOobIIero 1 HaMMEHbBIIIETo 3HAaYeHUs (PYHKIIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHokecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaluu HaJ MHOKecTBaMuU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruueckass BepTukaib: 10-11-e xkmaccel: yriayOn€HHBIM YpPOBEHb:
y4eOHHUK 10 BEPOSITHOCTH M CTaTUCTUKE ISl (PU3UKO-MATEMATUUECKUX KIIACCOB;
I-e uznanue Beicoukuin M.P., Amenko U.B.; nox pemakumen Amenko M.B.
AxumonepHoe obmiectBo «M3narensctBo «lIpocBemenue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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