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HHOACHUTEJBHAA 3AIINCKA

VYuebublil Kype «BeposTHOCT U CTaTUCTHKA» YTIIYOJIEHHOIO YPOBHS SIBJISICTCS IPOAOIDKEHUEM U
pa3BUTHEM OJHOMMEHHOTrO y4eOHOro Kypca yriyOJEHHOTO YPOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus. Y4eOHBII Kypc MpeaHa3HadyeH Ais (GOpPMHUPOBAaHUS Y OOYYAIOUIMXCS CTaTHCTUYECKOMN
KyJIbTYpPbl M IOHMMAaHMsS POJIA TEOPUU BEPOATHOCTEM KaK MaTeMaTH4E€CKOrO0 HMHCTPYMEHTa I
U3yYeHUsl CIy4dalHbIX COOBITHH, BelMuuH M nponeccoB. I[lpu m3yueHum kypca oOoramarorcs
MPEJCTAaBICHNUS O0YYAIOIIUXCS O METO/IaX UCCIIEI0BAaHHS U3MEHUMBOTO MUPA, Pa3BUBACTCS TOHUMAHNE
3HaYUMOCTH © OOIIHOCTH MAaTeMaTHYeCKUX METOJOB TIO3HAHUS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYy4YHOTO MUPOBO33PEHHUS.

Coneprkanue yueOHOro Kypca HallpaBJIeHO Ha 3aKpelyIeHUe 3HaHUM, IOJIYy4YEeHHBIX IPH U3y4YEeHUH
Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha Pa3BUTHE IMPEICTABICHHHA O CIy4aifHBIX
BEJIMYMHAX U B3aMMOCBS3SX MEKJYy HUMH Ha BaXKHBIX IIPUMEPAX, CHOKEThI KOTOPBIX IIOYEPIHYTHI U3
OKpy’Karoliero mMupa. B pesynbprare y oOyyaromuxcst JOJKHO C(OPMUPOBATHCS MPEACTABICHHUE O
Haubosiee yNOTPEOMTENbHBIX U OOIIMX MaTEeMAaTHUYECKHX MOJENAX, HCIONb3YeMbIX Ul OMHCAHUS
AHTPOITIOMETPHUYECKUX U JeMOTrpapUUeCcKuX BEMYHH, TOTPEIIHOCTEH B pa3IMyHbIe POAa H3MEPEHHSIX,
JUTUTENIEHOCTH 0€30TKa3HOW paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
IIPOILIECCOB B 001IecTBE. YUueOHbIH Kypc sBiseTcst 0a30i U1sl OCBOGHHS BEPOATHOCTHO-CTATUCTHUECKUX
METO/IOB, HEOOXOAMMBIX CIELHAINCTaM HE TOJIBKO HHXKEHEPHBIX CHEIHAIbHOCTEH, HO TaKke
COIIMAIIBHBIX ¥ TICHXOJOTMYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHBIC HAYKH B 3HAYMTEIHHOMN
Mepe UCIOB3YIOT aNiapar aHajau3a OO0NbIINX JaHHBIX. LleHTpanbHyI0 YacTh y4eOHOTro Kypca 3aHIMAaeT
o0CyXJleHUe 3aKOHa OOJbIIMX Yucel — (YHAAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, HMEOIIEro
MaTeMaTHYeCKyIo (popMaIn3aImio.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType YydeOHOro kypca «BeposTHOCTb M
CTaTUCTHKa» Ha YIriyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE COJiep)KaTeibHble TUHUMN: «CiydaiiHble
COOBITHS U BEPOSTHOCTH» U «CllyyaiiHble BETUUYMHBI U 3aKOH OOJIBIINX YHUCEI».

IToMrMO OCHOBHBIX JIMHUI B y4eOHBIH KypC BKJIFOUEHBI JIEMEHTHI TEOpUHU IpadoB U TEOPUHU
MHOKECTB, HEOOXOJMMBbIE AJis TOJHOLIEHHOTO OCBOEHHUS MarepHuajia JIaHHOTO y4yeOHOro Kypca u
CME)KHBIX MaTeMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxanune suHuUM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXXMT OCHOBOH Juis
(dbopMHUpOBaHUS TPEICTABICHUNH O pPACHpPENeNIEHUN BEPOSTHOCTEH MEXAYy 3HAUEHUSMH CIy4alHBIX
BEJIMYUH. BakHyI0 4acTh B ITOW COAEPKATEIBHOW JIMHUM 3aHUMAET U3yYEHHE I€OMETPHUYECKOTO U
OMHOMUAIBHOTO pacHpe/IeIeHU U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEeJIbHBIM U
HOPMAaJIBHBIM PacIpeIeICHUSIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4ailHBIMH BEIMYMHAMU U  PACIpPENCICHUIMM,
aKIEHTUPYIOT BHUMaHUE OOYYaIOUIMXCS HA ONMHUCAHUM W M3YYEHUU CIy4allHBIX SBJICHUN C IMOMOIIBIO
HenpepblBHBIX  (QyHKIMHA. OCHOBHOE BHUMaHHE YJIEIseTcsl MOKa3aTelbHOMY W HOPMaJbHOMY
pacrpeneeHusIM.

B yue6HOM Kypce npeycMaTpuBaeTCsl 03HAKOMUTENbHOE U3YUYEHUE CBSI3U MEXKIY CIydailHBIMU
BEIMYMHAMU U ONHMCAHUE 3TOH CBS3U C MOMOIIBIO KO3(h(UIIMEeHTa KOPPEISUN U €ro BEIOOPOYHOTO
aHajora. OTH 3JIEMEHTBI COJEPKAHMS Pa3BUBAIOT TeMy «/lnarpammel paccenBaHUs», U3YUYEHHYIO HA
YpOBHE OCHOBHOT'O 00111er0 00pa30BaHusi, 1 BO MHOTOM OIMPAIOTCS Ha CBEJIEHUS U3 KYpCOB alredphl U
TE€OMETPHUH.

Emé onuH sneMeHT coaepaHus, KOTOPBIM IIPEeaIaracrcss Ha O3HAaKOMUTEIBHOM YPOBHE —
MIOCJIEIOBATENbHOCTh CIIydallHbIX HE3aBUCHMBIX COOBITHH, HAcTyNaroUIMX B EJUHHUIY BPEMEHHU.
O3HakoOMJICHHE C pacIpeiesIeHHeM BEPOSTHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHT Pa3BUBAIOIIHI
XapakTep M SABISETCA aKTyalbHBIM JUId OYyAYIIMX aOUTYpUEHTOB, IOCTYMAIOIIUX Ha Yy4eOHbBIE
CIELUANBHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMH, IICUXOJIOTHEH U YIIPaBICHUEM.



Ha u3ydenne yueObHOTO Kypca «BeposTHOCTh U CTATUCTUKA» HA YTITyOJICHHOM YPOBHE OTBOJIUTCS
68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 4ac B Henemto).
BosmoxxHa KOPpEKTHPOBKA OOIIETO YKCIIa YaCOB, PEKOMEHJOBAHHBIX ISl U3YUeHHs Y1eOHOTO Kypca, ¢
Y4e€TOM HUHAMBUAYAJIBHOTO IMOAXO0/Ja 00pa30BaTeNbHBIX OpPraHM3alMi K YriayOJIeHHOMY H3YyYEHUIO
BEPOSTHOCTH W CTATUCTHKH, B paMKaX COOJIOACHWS TUTHCHHYECKUX HOPMATHBOB K HEICIHHOU
o0pa3oBaTenbHOI Harpy3Ke.



COJEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HbBIA Tpad, myTH B Tpade: UKLl U 1enu. CreneHs (BaICHTHOCTH) BepIIuHbBL. [ padbl
Ha IJIOCKOCTH. JlepeBbs.

CrrydaifHple SKCIIEPUMEHTHI (OTIBITHI) M CIIy4aliHbIE COOBITHS. DJIeMEHTapPHBIC COOBITHS (MCXOIBI).
BeposiTHOCTB cityqaitHOro coObITHS. BiIM30CTh YaCTOTHI K BEPOSTHOCTH COOBITHH. CTydallHbIE OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH.

Onepanuu Hax COOBITUSMHU: TIEpEeCEYCHHE, OOBECIUHEHUE, MPOTUBOMOIOKHBIC COOBITHS.
Huarpammsbl Ditnepa. Dopmyna cia0KeHUs BEPOSITHOCTEN.

VYcinoBHas BEpOSTHOCTh. YMHOXKEHHE BepOSITHOCTEH. JlepeBO Clay4ailHOro H3KCIEPUMEHTA.
dopmyna monHOU BepositHocTH. DPopmyna baiieca. HezaBucumbie COOBITHS.

bunapHblii ciay4aiiHbli ONBIT (MCTIBITAHKE), yelleX U Heyaaua. HezaBucumele ucnbitanus. Cepus
HE3aBHCHUMBIX HCHBITAaHUN A0 mepBoro ycrexa. [lepectaHoBku u Qaxtopuan. Uucino coyeTaHHid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHU bepryu. CiydaiiHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

Canyuaitnas BenuuuHa. Pacnpenenenue BepostHocTeil. Juarpamma pacnpeaenenus. Onepauuu
HaJl Clly4ailHbIMM BelIMYMHAMHU. buHapHas ciywaliHas BenuuuHa. [Ipumepsl pacnpeneneHuil, B TOM
YHCIie TEOMETPUYECKOE U OMHOMHUATIBHOE.

CoBMecTHOE pacmpenesieHue ABYX ClIydyalHbIX BeJIMurH. HezaBucumele ciydaiiHble BETUUMHBI.
Matemaruueckoe OXUJaHHE ClydailHOM BenuuuHbl (pacnpenenenus). Ilpumepsl npumMeHeHus
MaTEeMaTHYeCKOro OXUIaHHs (CTpaxoBaHHe, JoTepes). Maremaruyeckoe OXHJIaHue OWHApHOI
CIy4allHO BeJlW4YMHbl. MaTeMaTuyeckoe OXKUJAaHUE CYMMBbI CIIy4allHbIX BEJIMUMH. MaTemaTHdeckoe
O’KMJIaHUE TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PACIIPEACIICHUM.

Jucnepcusi U cTaHIApTHOE OTKIJIOHEHHWE CiIydailHON BenuuuHbl (pacmupeneneHus). Jucnepcus
OMHApHOI ciydaiiHONH BeNWYMHBL. MaremMaTHYecKoe OXKHJIaHUE MPOU3BEACHUS M AMCIEPCUs CYyMMBbI
HE3aBUCHMBIX CIIydyallHbIX BeJWYMH. Jlucmepcuss W cTaHAapTHOE OTKJIOHEHHE OMHOMHAILHOIO
pacnpenenenus. Jlucrnepcust U CTaHAAPTHOE OTKIOHEHUE T'€OMETPUUECKOI0 paclpeaeIeHusI.

11 KJIACC

HepasenctBo YUeoOniméBa. Teopema YebOrniméBa. Teopema bepuymin. 3akoH OONBIIMX YMCE.
Boei6opounsiii  MeTon HccienoBaHuil. BpiGopounble xapakTepucTuku. OlleHHBaHHWE BEPOSTHOCTU
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. IIpoBepka MpoCTEMIIMX TUMOTE3 C MOMOIIBIO HM3YYEHHBIX
pacIpeneiIeHui.

HemnpepsiBable citydaiiHple BenuuuHbl. [lpumepsl. @OyHKIUS IUIOTHOCTH BEPOSATHOCTH
pacnipeneneHus. PaBHOMEpHOE pachnpelnesieHMe MW €ro CBOWCTBA. 3aJaud, MPUBOMISAIIME K
[I0Ka3aTeIbHOMY pacHpelesICHNI0. 3a1auk, MPUBOJALINE K HOPMAJIbHOMY pacipenencHuio. OyHknus
IUIOTHOCTH BEPOSITHOCTU T1OKA3aTENIbHOTO pacrpesieieHus, (QyHKIUS IUIOTHOCTH BEPOSITHOCTU
HOPMAaJIBHOTO pactpeaeneHns. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOT'O PACIIPEECIICHHUS.

[TocnenoBarenbHOCTh  OJMHOYHBIX HE3aBUCHMBIX  COOBITMH. 3amaud, NOPHUBOIANIME K
pactpenenenuro Ilyaccona.

KoBapuamus nByx ciydaitHblx BenuuuH. Koag¢umnuent nuHeiHoit koppensaiuu. CoBMeCTHbIE
HaOJt0/IeHUsl IBYX BeTUYMH. BriOopouHblil k03 uirienT koppensuuu. Paznuune mMexay JuHEHHON
CBSI3bI0 M IPUYMHHO-CIICICTBCHHOM CBA3bI0. JIMHEIHAs1 perpeccusi, METOl HAMMEHBIINX KBAIPATOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «BEPOATHOCTD
U CTATUCTHUKA» (YTJYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MLIMU O0Y4aroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YjleHa POCCUHCKOro OOIIecTBa, MPEACTaBICHUE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUN, MPOLEAYp TPaXJAaHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHl U JPYToe),
YMEHHUE B3aUMOJCHCTBOBATH C COLUMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHM C UX (YHKIHMSIMU U
Ha3HAYCHHEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKON TPaXKTAHCKONW HACHTHYHOCTH, YBAXCHHS K MPOIUIOMY H
HACTOSIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUAM POCCHUCKUX
MaTEMaTUKOB U POCCUNMCKONM MAaTEMaTU4ECKOW IIKOJbI, UCIOJIB30BAHUE 3TUX JOCTHUKECHUM B IPYIHX
HayKax, TEeXHOJIOTUsX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHMsI, ’TUYECKOTO NTOBEACHHUSI, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKCHUM HAYKH U
JeSITeIbHOCTBIO YUEHOI'0, OCO3HAHKE JINYHOTO BKJIaJZ[a B IOCTPOCHHUE YCTOWYMBOIO OyyILEero;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOYAsl ICTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajay, pELIeHUH, pacCyKAEeHUH, BOCIPUMMYHMBOCTH K MaTEMAaTUYECKHM acleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusuveckoro BoCHUTAHMSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUYeCKHE 3HAHHUS B MHTEpECax 3/0pOBOTO U
Oe3omacHoro oOpa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE,
cOaNaHCUPOBAHHbIN PEXUM 3aHIATUN M OTIbIXa, peryispHas (u3nueckas akTUBHOCTB), (hu3HUYecKoe
COBEPLICHCTBOBAHNE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTh K TPYJy, OCO3HAHME LEHHOCTU TPYAOIIOOMs, WHTEpPEC K pa3IU4HbIM cdepam
npoeCCUOHATILHON JIeATEIbHOCTH, CBA3aHHBIM C MaTEeMAaTUKOH M €€ MNPUIIOKEHHUSIMH, YMEHHE
CoBepILIaTh OCO3HAHHBIM BBIOOp Oynymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHMIO U CaMO0Opa3oBaHHUIO Ha
MPOTSKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B pEIIEHMM NPAKTUYECKUX 3ajad
MaTeMaTHYECKON HalpaBIECHHOCTH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJIbTYphl, TOHMMAaHHE  BIUSHUA  COIMAJIBHO-
SKOHOMMYECKHX MPOIECCOB Ha COCTOSIHME MPUPOTHON U COLMAIBHOM CpeJibl, 0OCO3HAHUE TTI00aIHHOrO
XapakTepa HSKOJIOTHYECKUX MpoOsIeM, OpUEHTAlUs Ha MPUMEHEHHE MaTeMaTWYeCKUX 3HaHUM A
peleHus 3a1a4 B 001aCTH OKPY’KaIOIIeH cpelibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX BO3MOXHBIX
MOCTEACTBUI JJIsI OKPY>KAOIIEN CPEIBI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd U OOILECTBEHHOH MPakTHKH, MOHMMaHHE MAaTeMaTHYeCKOM HayKH Kak c]epbl 4eIoBeYeCcKOi
JESATEIBHOCTH, TANOB €€ PA3BUTUSA M 3HAYMMOCTH JJIS Pa3BUTHs LIMBWIN3ALMH, OBIAJCHUE S3BIKOM
MaTEMaTUKU U MAaTEMaTHYECKOU KyJIbTypOU KaK CPEACTBOM ITI03HAHUS MUPA, TOTOBHOCTBH OCYHIECTBIIATH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHONIICHUH MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS IOHSATHHA, YCTaHABIUBATh
CYLICCTBEHHBIH MpHU3HAK KJIAacCU(UKALUK, OCHOBaHUS Uil OOOOIICHHS M CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIUPOBATH U MPeoOpa3oBBIBATh CYXACHHS: YTBEPAUTEIbHBIC W
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAONIOJIGHUSAX U YTBEPXKACHUSAX, MpeAJiaraTb KPUTEPUU MJI BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUMI;

JeNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JECIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MIPOBOAUTh CaMOCTOSITEIBHO JOKa3aTelIbCTBA MATEMAaTHMUECKUX YTBEPXKIEHUH (TpsSMble U OT
MIPOTUBHOTO), BBHICTPAMBATh apryMEHTAIMIO, TPUBOJAUTH MIPUMEPHI U KOHTPIIPUMEPHI, OOOCHOBBIBAThH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHO# 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckue 1eHCTBUA:

HCIOJIb30BaTh BOMNPOCHl KaK MCCIEN0BATEIbCKUI HMHCTPYMEHT IO3HaHUA, (OPMYJIHNPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEeMyY, yCTaHABIUBATh HCKOMOE U TaHHOE, (POPMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE M0 YCTAHOBJIECHUIO
O0COOCHHOCTEN MaTeMaTHYeCcKOro OObEKTa, SIBJICHMsI, IPOLEecca, BBISBICHUIO 3aBHCHUMOCTEN MexX1y
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITENFHO (HOpPMYIHpPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM MPOBEIEHHOTO
HaOIIO/IEHUsI, WCCIIEIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh MOJIYYEHHBIX pE3YJIbTAaTOB, BHIBOJOB U
0000IIEHNI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECCa, & TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUIIMTHI WH(OpPMAIMK, JaHHBIX, HEOOXOIWMBIX IS OTBETa HA BOMPOC W JJIA
pellIeHus 3a/1auH;

BBIOMpATh MH(OPMALIUIO U3 HCTOYHUKOB PA3JIMYHBIX TUTIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh
Y UHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3TUYHBIX BUJOB U (OPM MpeACcTaBICHUS;

CTPYKTYpUPOBaTh WH(MOpPMAIUIO, MPEJICTaBIATh €€ B PAa3IMYHBIX (HopMax, WILTIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS
Oo01menue:
BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCTIAMU OGH.[CHI/ISI,
SICHO, TOYHO, I'PaMOTHO BBLIPpAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX H IMHUCBMCHHBIX TCKCTAX, AABaATb
MOSICHEHHMSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYE€HHBINH Pe3yIbTaT;
B X0/ 0OCYXKJICHUS 3a71aBaTh BOTIPOCHI IO CYIIECTBY 00CYK1aeMON TEMBI, IPOOJIEMBI, pelaeMoit
3ala4yi, BBICKA3bIBATb HJACHU, HAILCJICHHBIC Ha IOUCK PCHICHHUA, COIOCTABJIATH CBOU CYXKICHHA C



CYXJIEHUAMU JPYTUX YYaCTHUKOB JHaiora, OOHApy>KMBaTh pAa3IMYUE€ U CXOACTBO TMO3MIMH, B
KOPPEKTHOH opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YNbTaThl pEHIeHUs 3a/Jaud, OJKCIEPUMEHTa, WCCIEIO0BaHUs, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUICHHS C Y4€TOM 3aqady Ipe3eHTAllMd U OCOOEHHOCTEH
ayTUTOPHUH.

PeryisiTUBHbIE YHHUBEpPCAJbHBIE yUeOHbIE JIeiicTBUS

Camoopranuszaums:

COCTaBJIATH IJIaH, AITOPUTM PEILLIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ Y4ETOM UMEIOLTUXCS
PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHIA C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IETh HABbIKAMU I103HABATEJIbHOW pedieKCMM KaK OCO3HAHMsI COBEPIIAEMbIX ACUCTBUN U
MBICJIUTEIIHBIX TPOIIECCOB, MUX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTUIeCKOM 3a1a4u;

MpEeIBUIIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh MpPU pPEIICHWH 3a/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, AHHBIX, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa LEIN U YCIOBUAM, OOBSCHATH MIPUUMHBI JTOCTUKEHUS WIN
HEJOCTHKECHHSI PE3ybTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHANBUYyaIbHON paOOTHI TP PEILICHUN
y4eOHBIX 3a/1a4, TPUHUMATH I1e]Ib COBMECTHOU JeTeNIbHOCTH, TUIAHUPOBATh OPTaHU3AIHI0 COBMECTHON
paboThl, pacnpenensTe BUIbI pabOT, JOTOBapHBAThCS, OOCYXAaTh MPOIECC U PE3yNbTaT pPadoOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

Y4acTBOBATh B IPYIIOBHIX opMax paboThl (00CYKIeHUsI, 0OOMEH MHEHUN, «<MO3TOBBIC IIITYPMBI»
Y WHBIE), BBITIOJHATH CBOIO YacTh Pa0OTHl M KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTUMHU WICHAMH
KOMaH/Ibl, OIIEHUBATh KAYeCTBO CBOETO BKJIaJ1a B OOIIHI MPOIYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

MHNPEAMETHBIE PE3YJBbTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

CBOOO/IHO ONEpUPOBATh MOHATHIMU: rpad, IIOCKui rpad, CBSI3HBINA rpad, nyTh B rpade, Lemnb,
LUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CIYYaHOTO AKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATh MOHATHUAMHU: CIyYalHBIA HKCHEPUMEHT (OMBIT), ClydailHOe COOBITHE,
JJIEMEHTApHOE CilydailHOoe coObITHE (PJIEMEHTApHBIA HCXOJA) CIY4YalHOrO OIbITA, HAXOAUTh
BEPOSTHOCTH COOBITHI B OINBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHUS: TTepeceueHre, O0bEeTUHEHNE JaHHBIX COOBITHH, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY, HCIIOJIB30BAaTh JUarpamMmbl Oijepa, KOOPAMHATHYIO MpPSMYIO MJIs
peleHust 3a1a4, 1MoJIb30BaThCsl (OPMYIION CIIOKEHUS BEPOSTHOCTEH ISl BEPOSITHOCTEH JBYX M TpeX
CITy4alHBIX COOBITHIA;

OTIepUPOBATh MOHATUSMHU: YCJIOBHAs BEPOSTHOCTb, YMHOXEHHE BEPOSTHOCTEW, HE3aBUCUMBIE
COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUH C MIOMOUIBIO MTPAaBUIIA
YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITa, MCIOJB30BaTh (POPMYILY IMOJHOW BEPOATHOCTH, (OPMYIY
Baiteca mpu pemieHun 3amay, onpenessaTh HE3aBUCUMOCTh COOBITHH 1O (opMylie U 10 OpraHu3aIluu
CIIy4aifHOTO AKCIIEPUMEHTA;



IPUMEHATh U3yYEHHbIE KOMOMHATOpHBIE (POPMYJIBI AJIS NEPEUUCICHHS JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUI CIYy4aliHOTO OIBITA, PELICHHUS 3aa4 110 TEOPUU BEPOSITHOCTEH;

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: OWHAPHBIA CIIy4allHBIA OMNBIT (UCHBITAHUE), YCIEX H
HeyJaya, He3aBUCUMbIE HCIBITAHUSA, CEPHsl UCIBITAHUM, HAXOIUTh BEPOATHOCTU COOBITHI: B CepuUu
UCIBITAaHUH J10 NIEPBOTrO yCIIeXa, B CEPUM UCIBITAaHUN BepHyIM, B ONBITE, CBA3aHHOM CO CIy4YailHbIM
BBIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpPUPOBATH IMOHATHSAMU: CilydaliHas BEJIIMYMHA, PACIPEICIICHUE BEPOSTHOCTEM,
auarpamma paclpejesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEeOMETpUYecKoe, OMHOMHAIbHOE
pacnpezeieHue;

OIIEpUPOBATh IOHATUSIMU: COBMECTHOE paclpeiesieHUe BYX CIy4allHbIX BEIUYHH, UCII0JIb30BATh
TaOJIMIly COBMECTHOTO pacIpelesieHUs] ABYX CIy4YalHBIX BEJIUYWH IS BBIIEJICHUS pacIlpelesieHus
KaX/10ll BEIMYUHBI, ONpEAEICHHUsS HE3aBUCHUMOCTU CIy4yalHbIX BEJIMYMH; CBOOOJHO ONEpPUPOBATH
MOHATUEM MaTEMaTHYECKOT0 OKUAAHUS CIy4aiHOM BEeIMUYMHBI (pacnpeaeaeHns), IpUMEHITh CBOMCTBA
MaTEMaTUYeCKOr0 O)KMJAaHUs TIpU PEIIEHUU 3a]ad, BBIYUCIATH MAaTEMaTUYECKOE OXHUIaHUE
OMHOMHAJIBHOTO U TEOMETPUIECKOTO pacIipeiesieHuil; CBOOOIHO ONEPUPOBATH MOHATUSIMU: JUCTIEPCHS,
CTaHJApPTHOE OTKJIIOHEHHWE CIy4allHOM BEIWYMHBI, IPUMEHATH CBOMCTBA JUCHEPCHUU CIy4alHON
BEJIMYMHBI (paclpesieeHus1) NpU PelIeHnH 3a1a4, BBIYUCIIATh JUCIIEPCUIO U CTAHIapPTHOE OTKIIOHEHUE
reOMETPHUECKOT0 U OMHOMHUAIBHOTO paclpeieeHU .

K xoniry 11 kiaacca o0ydaromuiicss HAy4YUTCS:

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU 10 JAHHOW BBHIOOPKE M OLCHMBATh XapaKTEPUCTHUKH
IeHEpaJIbHON COBOKYITHOCTH JIaHHBIX IO BBIOOPOUHBIM XapakTepucTukaM. OlLleHUBaThb BEPOSATHOCTH
COOBITH W TPOBEPATh NPOCTEUIIME CTATUCTUYECKHE THUIIOTE3bl, MOJb3YSICh H3yYCHHBIMH
pacnpeeseHusIMU;

IIPUBOJUTL TIPUMEPHI 3a/lad, MNPUBOJALIMX K IIOKAa3aTEIIbHOMY PpacIpeleicHHIo, 3azaad,
NPUBOASIIMX K HOpPMaJIbHOMY pacrnpeneneHuto. OnepupoBaTh MOHATUSAMH: (QYHKIUS IUIOTHOCTH
BEPOSTHOCTH IOKA3aTeIbHOTO pacipeneseHus, (yHKLIUs IJIOTHOCTH BEPOSTHOCTH HOPMAaJIbHOIO
pacnpeneneHus, (QYHKIUS IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO pacHpeleeHUs]; OIpeaesaTh
KO3 (HULKEHT JIMHEHHOW KOPPEISIUH, BHIOOPOUHBINH KOAP(PUIIUEHT KOPPEIALUH.



TEMATHYECKOE ITNTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruueckue (uitpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
bu6nmorexa [IOK
! DIIeMEHTH TCOpHH IpadoB 3 https://m.edsoo.ru/e0b7b0f1
9 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3 bubnuoreka [IOK
BEPOATHOCTH COOBITUI https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOXXECTBaMU U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5 Bbu6motreka [JOK
BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f1
He3zaBucumele coObITHS
bubmuoreka [{OK
4 DIICMEHTH! KOMOHHATOPHKH 4 L https://m.edsoo.ru/e0b7b0f1
Cepun nocrienoBaTeNbHBIX UCTIBITAHUH.
5 Ucnwitanus bepuymmu. CrnyyaitHsiii BEIOO 5 brbmmorexa [IOK
. PHYIIH. SITyH p https://m.edsoo.ru/e0b7b0f1
U3 KOHEYHON COBOKYITHOCTH
bubmnoreka IIOK
6 i 14 1
CrnyuaiiHble BeJTMUUHBI U paclipeieNIeHUs https://m.edsoo.ru/e0b7b0f
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesoB U TeM nudposBbie
Ne n/m P Konrpoabnsie IIpakruueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 3axon Gonbmmx Hucen S https://m.edsoo.ru/5fbc5dcl
2 DneMeHThl MATEMATUYECKON CTATUCTUKHA 6
HenpeprwiBHBIE ciiydyaliHble BEJTMYUHEI
3 ( aci I; CIICHUS) y111101<a3aTeJ15H0e " 4 bubmmorexa [JOK
pactipent ’ https://m.edsoo.ru/5fbc5dcl
HOpPMaJIBLHOE paclpeaeiieHus
bubnuoreka [{OK
4 Pacnipenenenne Ilyaccona 2 https://m.edsoo.ru/5fbc5dcl
5 CBs3b MEXKIY CIYYaHBIMA BEIIMYHHAMU 6 Bubmiorexa HOK
Ay Ciya https://m.edsoo.ru/5fbcsdcl
. bubmuoreka [IOK
11 1
6 O000111eHIE U CUCTEMATH3AIIU 3HAHUI httns://m.edsoo.ru/5besdcl
OBILIEE KOJIMYECTBO YACOB I10 34 1 0
ITPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposkie
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes:

I'pad, cBsa3ubIi Tpad,

1 MIPEACTABICHUE 33]a4H C 1
oMol1Isio rpada

5 CreneHb (BaJICHTHOCTb) BEPLLIUHBI. 1
[Tyts B rpade. Llenu 1 muKIIbI

3 I'padst Ha mockocTu. JlepeBo 1
CIIy4aliHOTO 3KCIIEPUMEHTA
Cny4daiiHble HKCIIEpUMEHTHI

4 (OTIBITHI) U CITyYaiHbIE COOBITHS. 1 bubmorexa HOK

https://m.eds00.ru/347c1b78

DnemMeHTapHbIe COOBITUSI (MCXObI)
BeposiTHOCTB CitydaitHOTO

5 coOwITUs. BeposaTHocTH coObITHI B 1 bubnuoteka [JOK
OIBITaX C PABHOBO3MOKHBIMU https://m.edso00.ru/64d75244
3JIEMEHTAPHBIMH COOBITUAMU
BeposiTHOCTB CitydaitHOTO

5 coObITUs. BeposaTHOCTH cOOBITHI B 1 bubnuotexa [JOK
OIBITAaX C PABHOBO3MOKHBIMU https://m.edsoo.ru/5e8fa94a
3JIEMEHTAPHBIMH COOBITUSMHU
[Tepecedenue, 0ObeTMHEHNE

7 MHOKECTB U COOBITHIHA, 1 bu6mmorexa [IOK
MIPOTHBOIOJIOKHBIE COOBITHS. https://m.eds00.ru/221c622b
dopMyita CII0KEHHUS BEPOSITHOCTEN



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b

VYcioBHas BEpOSATHOCTb.

8 YMHOXEHUE BEPOSITHOCTEN bubmmorexa LIOK
p N ’ https://m.edsoo.ru/cc10cle2
dopmyra yCIOBHOI BEpOSTHOCTH
VYcnoBHas BEPOSTHOCT.
9 YMHOKEHUE BEPOSTHOCTEH bubmmorexa [JOK
post ' https://m.eds00.ru/3057365d
dopmyra yCIOBHOI BEpOSTHOCTU
10 dopmyra MoTHON BEPOSATHOCTH bubmmorexa [JOK
Py P https://m.eds00.ru/9a408d25
11 ®opmyna baneca. HezaBucumele bubnuoreka [IOK
CoObITHSA https://m.edsoo.ru/ble76d3a
Komb6unatopHoe npaBuio
12 HokeHus. [lepectaHoBKU U bubmmorexa [JOK
M P https://m.edsoo.ru/47fb6b11
bakxTopuain
13 Yucno coueranuii. TpeyroapHuk bubnnorexa [HOK
[Tackans https://m.edsoo.ru/15941bec
bu6mmorexa [IOK
14 Popwya buroma Heiotora https://m.edsoo.ru/a9ec13c8
KonTponbnas padora Nel:
15 "I"'padsl, BEpoITHOCTH bubnuorexa LIOK
patppl, BEP ’ | https://m.edsoo.ru/e3dd5ac9
MHOK€CTBa, KOMOMHATOpUKA
bunapHsIii C1y4alHBII ONBIT
UCTIBITaHNE), yCIIeX U Heylava.
16 ;ezaBHCHML)Ie};IcanaHI/IZHCe ust bubmorexa HOK
o p https://m.edso00.ru/2e1f2368
HE3aBHCHMBIX UCIIBITAHUN JI0
MIEPBOTO ycrexa
17 Cepus HE3aBUCUMBIX HCTIBITAHUMA bubnmoreka [JOK
710 TIEpBOrO ycnexa https://m.eds00.ru/e9572a68
18 Cepust HE3aBUCUMBIX MCIIBITAHUM bubnuorexa [IOK

beprymmn

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14

Cry4daifHplii BRIOOp M3 KOHEUHOMN

19
COBOKYITHOCTHU
[IpakTruyeckas pabora c
20 MCIIOJIb30BaHNUEM JIEKTPOHHBIX bubmmorexa [JOK
P https://m.edsoo.ru/f4al5al4
TabJIuUIl
CityyaiiHasi BeJTMUMHA.
21 Pacnipenenenue BeposTHOCTEN bubmmorexa LIOK
pel P ' https://m.eds00.ru/639be9aa
Jwnarpamma pacnpenesieHus
Onepanuu HaJ C1y4alHbIMU
29 BesmmurHaMu. [Ipumepsl bubnmnoreka [JOK
pacnpenenenuil. bunapnas https://m.edso0.ru/6dc7ff39
Cly4aiiHasi BeJINYMHA
23 ['eomeTrpuueckoe pacnpeneieHue. bubnuorexa [JOK
bunomMuanbHoOe pacnpenenieHue https://m.edsoo.ru/51b7ed5f
MaremaTuyecKoe OKHUIaHuE
24 CIIy4aiiHOM BEJIMYUHBI. bubnuorexa [JOK
CoBMecTHOE pacrpesiesieHue IByX https://m.edsoo.ru/c2757cc3
CIIy4alHbIX BEJINYNH
HesaBucnmeble ciyyaiinbie
BenuuuHbl. CBOMCTBA
25 MaTeMaTUYeCKOro OXKUIAHUS bubmorexa HOK
A ’ https://m.eds00.ru/91e08061
MaremMatnueckoe 0KHU1aHHue
OMHApHOM ci1y4yaifHOW BETMUMHBI
MatemMmaTudeckoe OXKugaHue
26 TEOMETPHUYECKOTO H bubmmorexa [JOK
p . https://m.edsoo.ru/5afffO5f
OMHOMHUAIBHOTO pacIpeieeHH
97 Jlucniepcus U cTaHgapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.eds00.ru/17b0e769
98 Jlucniepcust OMHApHOM citydaitHON bubnnorexa [JOK

BeianunHbl. CBOMCTBA AUCTICPCUH

https://m.edsoo.ru/bf78aad6



https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bf78aad6

29

MatemMmaTtnyeckoe 0KUgaHue
MIPOM3BEICHUS U TUCTICPCHUS
CYMMBI HE3aBUCHUMBIX CITyYaliHBIX
BEJIMYUH

bubmuorexa [JOK
https://m.edsoo.ru/4b5a495e

30

Jucnepcusi OMHOMHUATBHOTO
pacnpenenenus. [IpakTuueckas
paboTa ¢ HCIIOIB30BAaHHEM
AIIEKTPOHHBIX TaOJIUI]

bubmuorexa [JOK
https://m.edsoo.ru/a53cd884

31

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO
pacnpenenenus. . [Ipaktuueckas
paboTa ¢ uCroIb30BaHUEM
ANEKTPOHHBIX TAOJIHIIL

32

O06001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

33

34

KonTponbuas padorta Ne2:
"Ucnbitanus beprysm.
CrnydaiiHple BETUYUHBI U
pacrnipeneneHus"

O0001IeHrE U CUCTEMAaTU3 AU
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884

11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
HepasenctBo YeoOrniera. Teopema
1 Yeorimena. Teopema beprymu 1 bubmorexa HOK
i P PHYIUIH. https://m.edso00.ru/94ddc34a
3aKk0oH OOJIBIINX YHCET
HepasenctBo YeoOrnimera. Teopema
2 Yeorimena. Teopema beprymu 1 bubmorexa LHOK
+ 1E0P PHYIUIH. https://m.edsoo.ru/cf23b369
3aK0H OOJIBIITNX YUCE
Hepasencto Yebbimena. Teopema
3 Yeonimena. Teopema bepuymu 1 bubmorexa [JOK
' p PHYILTH. https://m.edsoo.ru/94ddc34a
3aK0H OOJIBIITNX YUCE
bu6mmoreka [IOK
4 Br160pouHbIi METO MCCISI0BAHMI 1
P A A https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
5 HCIIOJIb30BAHUEM DJICKTPOHHBIX 1 bubmorera [JOK
p https://m.edsoo.ru/6c1d11a6
Ta0IHIT
I'enepasibHast COBOKYITHOCTD U
cilydaifHas BBIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMHU XapaKTEPHUCTUKAMH.
6 Or1ieHKa CpeTHEeTo U TUCTIEPCHN 1
reHepaTbHOW COBOKYITHOCTH C
MOMOII[BIO BEIOOPOYHBIX
XapaKTEPUCTHK
7 I'enepanbHas COBOKYITHOCTb U 1
cilydaifHas BBIOOpKa. 3HAKOMCTBO C



https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6

BBIOOPOYHBIMHU XaPAKTEPUCTUKAMH.
OueHKa CpeTHEro U JUCIepcuu
Fe€HEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

OneHuBaHue BEpOSTHOCTEN
COOBITHH TT0 BEIOOPKE

Craructuyeckasi runoresa.
[IpoBepka mpocTENIINX THIIOTES C
IIOMOILBIO CBOMCTB U3y4YEHHBIX
pacnpeneneHuin

10

11

12

13

Craructuyeckas runoresa.
[IpoBepka mpocTENIINX THIIOTES C
IIOMOILBIO CBOMCTB U3y4YEHHBIX
pacnpeneneHui

[TpakTrueckas paboTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIAIL

IIpuMepsl HENPEPBIBHBIX
CIIy4alHbIX BeJIMYMH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

PaBHOMEpHOE pacnipeneneHue.
[Ipumepsl 3a1a4, NPUBOASIIUX K
M0Ka3aTeIbHOMY U K HOPMaJIbHOMY
pacrpeeneHusIM

14

q)yHKIII/ISI IJIIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOIr0 paclpeaACICHUA




15

(DYHKI_[I/ISI IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOI'O pacrpeaciCHusd

16

[TocnenoBarenbHOCTD OAMHOYHBIX
HE3aBUCHMBIX COOBITHIH. [Ipumep
3a7a4¥, IPUBOIALLEH K
pacupenenenuro Ilyaccona

17

18

19

[IpakTrueckas pabora ¢
UCIIOJIb30BaHUEM 3JICKTPOHHBIX
Ta0JIHI]

KoBapuanus nByx cirydailHbIX
BennuuH. KoaddunmeHt
KOPPEJISALHHA

CoBMecTHBIC HAOIIOICHUS ABYX
BEJINYUH

20

21

22

Br16opounslii koaddunireHT
KOppesIIU

Paznnune Mex 1y IMHEWHOU CBSA3BIO
Y IPUYUHHO-CIIEICTBEHHOM CBA3bIO

JInnelinas perpeccus

23

24

25

[IpakTuueckas pabora c
HCTIOIb30BAaHUEM DJIEKTPOHHBIX
TabIIuUIL

HpeI[CTaBJ'ICHI/IC JaHHBIX C
IIOMOIIBIO Ta6J'II/II_I " Iuarpamm,
OoImucaTecJibHasg CTaTuCTUKa

OmnBITH ¢ PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU COOBITUSIMU

bubmuoreka [JOK
https://m.edsoo0.ru/72953f4c

bu6mmorexa [IOK
https://m.edsoo.ru/3fcbacf9



https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/3fcbacf9

26 Boruncnenue BeposiTHOCTEN 1 bu6mumorexa [IOK
COOBITUH ¢ TpUMEHEHUEM (HOpMYIT https://m.eds00.ru/272910f5
Brluucienue BeposaTHOCTEN
COOBITHH ¢ TPUMEHEHUEM

27 apUUECKUX METOOB: 1 BuGmorexa LIOK
P ' https://m.eds00.ru/272910f5
KOOpJMHATHas IpsiMasi, 1epeBo,

JrarpaMmma Jujiepa
CrnyualiHble BEIMUMHBI U bubnuoreka [IOK

28 1
pacnpeneneHus https://m.edso00.ru/00b2efb3

29 MaremaTruecKkoe OKUJaHUE 1 bu6mmoreka [IOK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/aeal298c
Marematrnueckoe 0KUaaHue bubnuorexa [JOK

30 L 1
CIy4yallHO! BEJIUYHHBI https://m.eds00.ru/640a8ebf

31 KonTtponsnas pabora: 1
"BeposiITHOCTh M cTaTuCTHKA"

Brruncnenue BeposiTHOCTEN
32 coOBITHI ¢ pUMeHeHneM GpopMyI1 U 1 bubmorexa LIOK
P Py https://m.edsoo.ru/dc9ad6ca
rpau4ecKux METOI0B
Brruucnenue BeposTHOCTEN
33 COOBITHIA ¢ TpUMEHEeHUEM GOopMYIT U 1 bubnorexa LIOK
P Py https://m.eds00.ru/5964f277
rpau4ecKux METOI0B
CiyyaliHbl€ BEJIMYUHBI U

34 pacnpenenenus. MaremaTuyeckoe 1

0KUJAHUE CIYYaliHON BEJINYMHBI
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

MNEPEYEHDb (KOJUPUKATOP) IPOBEPAEMBIX TPEFGOBAHUI
K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM

IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U
QJIEMEHTOB COAEPXKXAHUA ITO MATEMATHUKE

Jlyist mpoBeieHust €IMHOTO TOCYapCTBEHHOTO 3K3aMeHa 1o MaTemaruke (naiee - EI'D mo
MaTeMaTHKE) UCTIOIb3YeTCs MepedeHb (KOAU(PUKATOP) MPOBEPSAEMbIX TPEOOBAHUH K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbI CPETHETO OOIIETO
00pa30BaHUs U AJIIEMEHTOB COICPIKAHUSI.

IIposepsiembie Ha EI'D mo martemaTnke TpeOOBaHUs K pe3yibTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl CPeAHEro 001mero

oOpa3zoBaHus

Koxa
NpoBepPsIeMoOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbl CpeiHero 0o11ero
oOpa3zoBaHus

Brnanenue Mertogamu J0Ka3aTeNbCTB, aJrOPUTMAMM pELICHMs 3ajad;
yMmeHue (GOpMyIHpOBaTh WU ONEPUPOBATHh TMOHATHIMH: ONpEICICHHE,
aKCUOMa, TeopeMa, CIIeACTBHE, CBOICTBO, NMpPHU3HAK, JOKA3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
00paTHOE W MPOTHUBOMOJIOXKHOE YTBEpPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMaTHUeCKONW HWHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHMsS TIIpU pEUICHHM 3aj]ad,
OLICHMBAaTh  JIOTMUECKYIO0 TPAaBUIBHOCTh  PACCYXKACHWH; yMEHHE
ONEepUPOBATH MOHATHSIMHU: MHOKECTBO, MOIMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHBIX MPOLIECCOB U SBJICHUHN U PU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupoOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M ONHUCHIBATh Tpadbl pasIUnYHBIMU

crocob6aMu; UCIONIb30BaTh rpadbl MpU pelIeHu  3a1a4

YMmenune OIICpHUPOBATE IMOHATHUAMMU: HATYPAJIbHOC YUCIIO, LECJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbIM IIOKa3aTeieMm, CTCIICHb C )IefICTBHTeHBHBIM
IIOKa3aTecjieMm, J]OFapI/I(I)M quciia, CHUHYC, KOCUHYC W  TaHI'CHC
IMPOU3BOJIBHOI'0 4YHCJIa, OCTAaTOK II0 MOAYJIO, paluOHAJIBHOC 4YHCIIO,
HppanuoHaJIbHOC qucCJo, MHOXECTBA HAaTypaJlbHbIX, OCIbIX,
pannoOHAIbBHBIX, ,Z[efICTBPITCJTBHI)IX Yucel; YMCHHE  HCIIOJb30BaTh

MpU3HAKU ACIMMOCTH, HanMMEHBITHH O6IJ.[PII>1 JACIUTCIIb U HAMMCHBIICC




o01iee KpaTHOe, aIropuT™ EBKIINAA Npy pelieHnn 3a1ad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3WIMOHHBIMH ~ CHUCTEMaMH  CYMCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENeHsMU U Jiorapudmamu, npeoOpa3oBaHus IPOOHO-pAIMOHATBHBIX
BBIP@)KEHUIl; YMEHHME ONEpHpPOBATh MOHATUSAMU: I10CIEA0BATEIbHOCTD,
apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpandeckas); yMETh TPOU3BOAWTH apU(PMETHUECKHUE ICUCTBHS C
KOMIUIEKCHBIMU ~ YHCJIAaMH; TNPUBOJUTH IMPUMEPHl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OnepupoBaTh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIIEpUPOBATh
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNM W HEPABEHCTB, PaBHOCUJIBHOCTb
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE penaTb YypaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOILBIO Pa3JIMYHBIX NPUEMOB; PEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISA PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue onepupoBath MOHATHUSAMHU: (yHKUUSA, YETHOCTH (YHKIUH,
NEPUOJIMYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (DyHKIMHU, HauOoJblllee ¥ HaMMEHbIIIee 3HaUEeHUs
(GyHKLINU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi U BTOpasi Mpou3BoaHas (QYHKIMH, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHON, TNEepBOOOpa3Hasi, ONpeaAeaEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh YpaBHEHHE KacaTeIbHOW K rpauKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MHCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,

HaXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHUI; CTPOUTH




rpad)Ki MHOTOYJICHOB C MCIOJh30BAHUEM arliapara MaTeMaTHYEeCKOTO
aHaIM3a; TPUMEHITh TPOU3BOJIHYIO IS HAXOXKICHUS HAWITYUIIero
pelieHusT B MPHUKJIAIHBIX, B TOM YHCIE COLUAIBHO-YKOHOMHUYECKUX U
bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIBIO
WHTErpajia; MPUBOIUTh MPUMEPbl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMmenue omnepupoBaTh HOHATHUSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKIuS, paroHaibHast byHKuus, CTENIeHHast byHKIUS,
TPUTOHOMETpHUYECKUE  (YHKIHMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKIMM, TOKaszaTenbHas © Jorapupmuueckas (yHKIHH; YMEHUE
CTPOUTH TpaduKKM HM3YYEHHBIX (QYHKIMH, BBHITOJIHATH MPEOOpa3OBaHUS
rpaduKoB (QPYHKINH, HCHIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POpPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHus
yYpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOP/AMHATHOH IIIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH, HEPaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PE3yJNbTaTOB; YMEHHE MOJEIUPOBaTh
peanbHBIE CHTyallud Ha S3bIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKECHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI II0 YCJIOBHUIO 33J1a4H,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: CpeAHee apudMeTndeckoe, MeIuaHa,
HauOOJIbIIIee M HAUMEHBIIICe 3HAYCHHUS, pa3Max, TUCTICPCHs, CTAHJapPTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTPAXKAOIIYIO CBOMCTBA pEaIbHBIX MPOIIECCOB M SIBJICHUM; TIPEICTABIATH
uH(pOpMAILIMI0O C TIOMONIbIO TaONWII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTHCTHYCCKUE JaHHBIC, B TOM 4YHCIIE C MPUMEHEHUEM TpaduUuecKuX

MCTOZOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn HUCCICI0BaTh COBMCCTHBIC
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HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHMS H JIMHEHHOU

perpeccuu

YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GOopMyNbl CIOXKEHHUS M YMHOXEHUS BEPOSITHOCTEH, (OpMyIly IOJIHOU
BEPOSATHOCTH, hopmyiny beprymim, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, IUCIepCUuss M CTaHJapTHOE OTKIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIHH paclpenesieHusi H  IUIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA W3YYEHHBIX paCIpENeNIeHUuN Ui
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIECIOBAHUN; yYMEHHE MPUBOJUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IMepecTaHOBOK; OMHOM HbroTOHa; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a/1a4;
OLIGHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb M MUHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA IpPSMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKy IUIOCKOCTAMH; YMEHHUE MUCIIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUWJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWINHAP, KOHYC, 1ap, cdepa, miomans chepsl, IIOMaab

MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,
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12

13

NPsIMOYTOJILHOTO Tapajlieenurnena, MUpaMuabl, MPU3Mbl, HUIHHIpPA,
KOHyca, I11apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHHUS U3y4aeMbIX (UTyp, BBIIBUTATh THIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00CHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3’IMYHBIM TMPU3HAKAM, BBHITOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IOHATHSMHU: JIBWKCHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[IOBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJO0OHBIE (UTYpBI;, yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIONB30BAaTh T'€OMETPUYECKHUE OTHOIICHHS
IPY PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKUE BEIUYHMHBI (JUIMHA, YOI,
iouiaib, 00bEM) NMpHU PEeLIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(HA, yrois, IIomagb, O0BEM, IJIOMAAb MOBEPXHOCTH), HUCIOIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpaMU/Ibl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab chephl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYP

YMeHue onepupoBaTh NOHATUSMHU: NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJLIPHOE TPOU3BEACHUE, BEKTOPHOE IIPOU3BEIECHUE, YrOJ MEXKIY
BEKTOpPAMH; YMEHHUE HUCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METO/
JUIs peLIeHHs TEeOMETPUYECKUX 3aJad M 33434 JPYrux Y4eOHBIX
IIPEAMETOB

YMmenue BbIOMpaTh MOAXOMAMIMHA METOA JJIS pelIeHUs 3a/1a4H;
IIOHVMMAHHUE 3HAYMMOCTH MATEMaTUKH B M3YYCHUU MPHUPOAHBIX H
OOIIIECTBEHHBIX NPOIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna v BEIYHACICHUS
1.1 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH IETBIX YHCel
12 Panmonansubie umcna. OOBIKHOBEHHBIE W JIECSTUYHBIC JPOOM, MPOLEHTEHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJllbHOW  cremeHw.  JleWicTBus ¢
' apu(pMETUIECKIMU KOPHIMHU HATYPaIbHOW CTENICHN
14 Crenenp ¢ nensiM mokaszareneM. CTENEeHb C PAalMOHAIBHBIM ITOKA3aTesIeM.
' CBolicTBa CTENEHU
15 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
HelictButenbHble 4ncia. ApudmeTHdeckue omnepanuu ¢ ACHCTBUTEIbHBIMHU
1.7 yrcnamu. [IpuOnmKkEHHbIC BBIYUCICHHS, MPaBHJIa OKPYIJICHUsS, MPUKHUIKA U
OLICHKA PE3yJIbTaTa BHIYMCIICHUN
1.8 [IpeoOpa3zoBanue BbIpaKeHUH
1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
21 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 TpuroHomerpuieckue ypaBHEHUs
2.4 [TokazarenbHble U IorapupMUUIECKUE YPaBHEHUS
2.5 Llenbie U POOHO-pAIOHAILHBIE HEPABEHCTBA
2.6 HWpparroHaisHble HEPaBEHCTBA
2.7 [Moka3aTesbHBIE U JIOrapu(MUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA H HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTpHIIbI
3 OyHKIMY U TpadUKU
31 OyHK1MS, criocooOb! 3ananus pyHkun. ['padux Gpynkiun. Bzaumuo oopaTHble

¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHN




Ob6nactp omperneneHuss ¥ MHOXKecTBO 3HadeHUU ¢(yHkiuu. Hymu ¢ynxium.

[IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.

32 MakcumymBl 1 MEHUMYMBI QyHKIMHA. Hanbomnbiiee M HauMeHbIee 3HaYECHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 Crenennas (yHKIUS C HATYpAJIbHBIM M LENbIM IokazareneM. EE cBoiicTBa n
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuiecknue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnTOTH rpadukoB ¢GyHknuid. CBoHCTBa (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITociie0BaTeIbHOCTH, CIIOCOOB! 3aJaHMs II0CIIEI0BATEILHOCTEN
38 Apudmerndeckass U TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOKHBIX
' IPOLIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeneHre MPOM3BOMHON K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxosxieHre HanOombiero 1 HanMEHbIIETo 3HAYeHHUs (QyHKIUH
Ha OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpus
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




