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1. COAEP KXAHUE OBYUYEHMUSA
10 KJIACC

I'pad, cBsa3ublil rpad, myTu B rpade: mukisl u nenu. CteneHs (BAICHTHOCTh) BepiirHbL. ['padsl Ha uiockocTh. [lepeBbsi.

Cay4aiiHbple SKCIIEpUMEHTHI (OTBITHI) U CIyYaiHbIe COOBITHA. DIIEMEHTapHbIe COOBITHS (MCXObl). BeposTHOCTh ciay4aiiHoro coobiTus. bimsocts
4acTOTBI U BEPOATHOCTU COObITUM. CiryyaiiHbI€ OINBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepauuu Hajl COOBITUSAMMU: IIepecedeHne, 00beIMHEHUE, IPOTUBOIONIOKHBIE COOBITHS. [lnarpammsbl Ditnepa. @opmMyia ClI0KEeHUs! BEpOATHOCTEH.

VYcnoBHas BEpOSITHOCTb. YMHOXEHUE BeposiTHOcTel. [lepeBo ciydaiiHoro skcnepumenta. @opmyna nonHou BepositHocTH. Dopmyna baiieca.
HezaBucumeie coObITHSI.

bunapHbIii citydaliHbIM ONBIT (MCHIBITaHKE), ycriexX U Heynada. HezaBucumele ucnpitanusa. Cepusi HE3aBUCUMBIX MCHBITAHUHN JI0 NIEPBOrO ycCIexa.
[lepecranoBku u dakropuan. Yucno coueranuil. Tpeyronapuuk [lackans. ®opmyna 6uHoma HerotoHa.

Cepus He3aBUCHMBIX UcnbITaHu# beprysu. CityuaiiHblil BBIOOP U3 KOHEUHON COBOKYITHOCTH.

CnyuaitHas BenumuuHa. Pacnpenenenue BeposiTHocTed. [lnarpamma pacnpegenenus. Onepanuu Haj CilydaliHbIMU BeJlMYMHAMM. buHapHas
ciydaiiHas BeauuuHa. [IpuMepsl pacnipeneneHuii, B TOM YnCiIe FeOMETPHUECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacnpenesneHue JABYX CIydalHbIX BenuuuH. HesaBucumele ciaydaiiHble BelnWYnMHbL.MareMaTHYecKOe OKUIAHWE ClydaiiHOU
BeMMUMHbI (pacnpenenenus). [IpuMepsl MpUMeHEHUs] MaTEeMaTHUECKOro OXKUJaHUsS (CTpaxoBaHMe, JoTepes). MaremMaTHuecKoe OXHJaHue OMHApHOI
Clly4ailHOM BelIMUYMHBI. MaTeMaTHuecKoe 0KUJAHHUE CYMMBI CIIy4alHbIX BEIWYMH. MaTreMaTH4ecKoe 0)KMJIaHUE T€OMETPUYECKOr0 U OMHOMHUAIBHOIO
pacrnpeieneHuil.

Jlucriepcust M CTaHAAPTHOE OTKJIOHEHUE Cly4yaiiHO# BennuuHsl (pacnpeaenenus). Jucnepcus 6uHapHo# ciyyaiiHoN BelnuuHbl. MaTteMaTHueckoe
OKUJIaHUE TIPOU3BEJCHHUA W JUCHEPCUs] CYyMMbl HE3aBHCHUMBIX CIy4YalHBIX BeJWYMH. Jlucmepcusi W CTaHJapTHOE OTKJIOHEHHE OMHOMHAILHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE FEOMETPUUYECKOIO PaCIIpPEIEIICHHUs.

11 KJIACC

Hepaencto YeOrimépa. Teopema Yeonimépa. Teopema bepuymim. 3akon 6onbmmnx uucen. Boibopounslii Mmeron uccienoBanuii. Beibopounsie
xapakTepucTuky. OIleHMBaHHE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEHUIIMX TUIOTE3 C TOMOIIBIO HM3yYEHHBIX
pacrnpeeneHuil.

HenpepsiBable cnydalinble BenuuuHbl. [Ipumepsl. @yHKIUSA MIIOTHOCTH BEPOSITHOCTH paclpenesieHHus. PaBHOMEpHOe pacnpeleneHue U ero
CBOMCTBA. 3ajauy, MPUBOASIINE K ITOKA3aTEIbHOMY pacHpelesIeHNI0. 3aaul, NPUBOASIINE K HOPMAJIBHOMY pacnpeleseHnio. OyHKIHs IIOTHOCTU



BEPOSTHOCTH TIOKA3aTeILHOTO pachpeeieHus, (YHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAaJIbHOTO pacmpeseneHus. OyHKIUs MIOTHOCTH U CBOMCTBA
HOPMaJIbHOTO paclpeesiCHusl.

[TocnenoBarenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUIN. 3a1aun, MPUBOAIINE K pacnpesenenuto [lyaccona.

KoBapuanms nByx ciydailHeix BenuuuH. Koaddumment nunHeiHoW koppensiuu. COBMECTHbIE HAONIOACHHUS JBYX BEIWYHH. BBIOOpOUYHBIN
KO3 UIMEeHT Koppensiuu. Paznudne MeXIy JIMHEWHOW CBS3bI0 M NMPUYMHHO-CICACTBEHHOU CBs3bl0. JIMHEWHass perpeccus, METO] HAUMEHBIINUX
KBaJpaToB.



2. INIAHUPYEMBIE PE3YJILbTATBI OCBOEHUSA YUYEBHOI'O KYPCA «BEPOATHOCTDh U CTATUCTHUKA» (YIJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUU 00yUArOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO O0IECTBa, MPEICTABICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MpOLEIyp IPaKAaHCKOTo oOuiecTBa (BbIOOPHI, OIPOCHI U JIPYroe),
YMEHHUE B3aMMO/ICHCTBOBATh C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCHICKON T'PaKTAHCKOW MJACHTHYHOCTH, YBAKECHHUS K MPOIUIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHKH, IIEHHOCTHOE
OTHOILIEHHE K JTOCTH)KEHUSM POCCUHCKMX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, UCIOJb30BAHNE 3TUX JOCTHKEHHUM B IPYIHX HAyKax,
TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE JTYXOBHBIX LIEHHOCTEW POCCHICKOro Hapojaa, cPOpMHUpPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C
MPAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUN HAYKU U JeSTeIbHOCThIO YUEHOT0, 0CO3HAHKE JIMYHOIO BKJIa/la B IOCTPOEHUE YCTOHUNBOrO OyAYIIEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOUYas 3CTETHUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/ay, pEeLICHHH, paccyKIeHH,
BOCIPUUMYHUBOCTh K MATEMaTHUYECKHUM aCIIEKTaM pPa3IMUHbIX BUIOB HUCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HMHTEpecax 3/0pOBOro M 0e30macHOro obpasa KHM3HM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MNHUTaHUE, COATaHCUPOBAHHBIM PEXUM 3aHITUH U OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTB),
(bu3nyecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHOMN AESITETbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTH TPYIOJIOOMS, MHTEpPEC K Pa3IUYHbIM cdepam NpodecCHOHATBHON AEATENbHOCTH, CBS3aHHBIM C
MaTEeMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHUE COBEpPIIATh OCO3HAHHBIN BbIOOp Oyayiieit mpodeccuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHbl,
TOTOBHOCTb U CLIOCOOHOCTH K MaTeMaTHYECKOMY 00pa30BaHUIO U cCaMO0OOpPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaIllpaBJIEHHOCTH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:



C(bOpMI/IpOBaHHOCTB BKOHOFI/I‘ICCKOf/’I Ky.]IBTypBI, IIOHUMAHHUC BJIUAHUS COHUAJIBHO-3KOHOMHUYCCKUX HpO]_IeCCOB Ha COCTOsSHHUEC HpHpOI[HOﬁ u
COLIMATILHOU CpeJlbl, OCO3HAHKE II00ATIEHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, OpHEHTAIMs Ha IPUMEHEHUE MAaTEeMaTHICCKUX 3HAHUN [Tl PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH Cpeibl, IJITAaHUPOBAHUE TIOCTYIIKOB U OIIEHKH X BO3MOJKHBIX MTOCIIEICTBHH JIJIsI OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHHE
MaTeMaTquCKOfI HayKI/I KakK C(l)epbl I-IGDHOBGLICCKOI\/JI ACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTU OJId pa3BI/ITI/I$I OUBHUJIIN3allUK, OBJIAACHUC A3BIKOM
MaTEeMaTHUKd M MaTeMaTHYeCKOH KyIbTYpOH Kak CpeICTBOM IIO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX O0BEKTOB, TIOHSATHI, OTHOIIEHUH MEXIYy NOHATUSAMH, (POPMYIHPOBATH
olpesieNieHUs! MOHATUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK Kiaccu(UKaIKi, OCHOBaHUS AJisi 00OOIIEHHS] U CPAaBHEHMSI, KpPUTEPUU TIPOBOJAUMOTO
aHaln3a;

BOCIIPUHUMATh, (POPMYyITUpPOBATh U MPe0OPa30BbIBATE CYXK/ICHUS: YTBEpAUTEIbHbIE U OTpULIATENIbHbIC, €JMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpeuns B (aKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEP)KIEHUSX, Mpelararhb
KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYUI;

JIEJIaTh BBIBOJBI C UCIIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTh CaMOCTOSITEIbHO J0KA3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (MpsiMble M OT IMPOTUBHOTO), BBICTpAUBAaTh apryMEHTAlUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKIECHUS U BBIBOJIbI;

BbIOMpaTh CcHoco0 pemieHus yuyeOHOM 3anadyu (CpaBHHMBAaTh HECKOJIbKO BapUaHTOB pEIIEHUs, BbIOMpaTh Haubosee MOAXOASIIUN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

HCIIOJIb30BaTh BOMPOCH KaK HCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUS, (POPMYIHpPOBaTh BOMPOCH], PUKCUPYIOLINE MPOTUBOPEUre, Ipodiemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIMI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIEOBAaHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObBEeKTa,
SIBJICHUSI, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, IPOILIECCaMH;



CaMOCTOSITENILHO  (pOpMyIHpOBaThH OOOOMICHWST W BBIBOJABI 10 pe3yjibTaTaM NPOBEAEHHOIO HAOIIOJIEHUS, WCCICIOBaHUs, OIEHUBATh
JIOCTOBEPHOCTbH IMOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHHIA,

MIPOrHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BHIABUTAaTh MPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH 1e(DUIIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOMIPOC U JIJISl PEIICHMS 3a/1a4H;

BBIOMPATh NHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAITUIO Pa3THUHBIX
BUJIOB U (DOPM TMpeiCcTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAIIUIO, TPEJICTABISTH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapuuecKH;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENILHO C(HOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMmmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX/IEHUS B COOTBETCTBUU C YCJIOBHUSMHU M LENAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 4aBaTh IMOACHCHHUA 110 XOAY PCIICHUSA 3ala4, KOMMCHTUPOBATH HOqueHHLIfI PpE3YybTAaT,

B X0JIe 00CYX/IEHHUs 3a/1aBaTh BOMPOCH! MO CYIIECTBY 00CYXJaeMOW TeMbI, IPOOJIEMBI, pelIacMOi 3a/lauM, BHICKA3bIBAaTh MJEH, HAIEJIEHHbIE Ha
MOUCK PEIIEHHUs, COMOCTABIATh CBOU CYKIEHHS C CYXJIEHUSAMM JAPYIMX YYaCTHMKOB JUanora, oOHapyXKuBaTh Pa3jIMuMe M CXOJCTBO MO3UIUH, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpEACTABIATE PE3YJbTAaThbl PCHICHUA 3ada4du, JSKCIICPUMCHTA, UCCICAOBAHUA, MPOCKTA, CAMOCTOATCIBHO BBI6I/IpaTI> (1)0pMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 MPE3eHTALUN U 0COOEHHOCTEN ayTUTOPUH.

PeryisiTuBHbIe YHHBepPCcaJbHbIE yUeOHbIe IeiicTBUS

Camoopranuzanmusi:

COCTaBJIATH IJIaH, aJITOPUTM pEUIeHHs 3a/layM, BbIOUpaTh CIOCOO pEIIeHHs C Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

BJIaAACTh HABBIKAMU IIO3HaBaTEILHOMI pe(b.]'[eKCI/II/I KaK OCO3HaHU COBEPIIACMbIX )IeI\/'ICTBI/II\/’I 1 MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YJIIbTATOB, BJIAACTH
croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa U pe3yIbTaTa PelIeHHs MaTeMaTHIECKOH 3a1auu;

MPEeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 3a/1adyd, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BBISIBICHHBIX TPYIHOCTEH;



OLCHUBATh COOTBCTCTBHUC pPC3YyJibTaTa LCIM WU YCIIOBUAM, 00BACHATH MNPpHUYUHBI JOCTHMIKCHUSA WIJIM HCOAOCTHIXKCHUSA PC3YJIbTATOB ACATCIIBHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATeJIbHOCTD:

HOHMMATh M UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHHON M UHIUBUAYaATbHON pabOTHI IPH PEIICHUU YUeOHBIX 33/1a4, IPUHUMATD 1€ COBMECTHOM
JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHON pPabOThI, pacHpenensTb BHIBI padoT, OrOBapHBaTHCS, O00CYXKIATh NPOLECC M PE3yNbTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax padoThl (00CYXKICHUs, OOMEH MHEHHIA, «MO3rOBBIC LITYPMbD» W MHBIC), BBIIOJIHITH CBOKO 4acTh PabOThI U
KOOPAMHHUPOBATh CBOW JACHCTBHS C JPYrMMH YICHAMH KOMAaHJbIL, OLICHMBAaTh Ka4yeCTBO CBOEro BKJIaga B OOIIMI MPOAYKT IO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJBTATHBI

K xonny 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: rpad, IUIOCKUH Tpad, CBA3HBIN Tpad, myTh B rpade, Ienb, LUK, JEPEBO, CTEICHb BEPIIMHBI, JIEPEBO
CIIy4alHOT'O SKCIIEPUMEHTA;

CBOOO/HO ONEPUPOBATH NOHATUAMM: CIyYalHBIA HIKCIIEPUMEHT (OIIBIT), CIydaifHOE COOBITHE, FIEMEHTapHOE CllyyaiiHoe cOObITHE (3/IEMEHTaPHBIH
MCXO0/1) CITy4aHOTO OMbITa, HAXOAUTh BEPOSTHOCTU COOBITHI B ONBITaX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITUSIMU;

HaxXoIUTh U (OPMYJIHUPOBATH COOBITUS: MEpeceueHue, 0ObeJUHEHHE JaHHBIX COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE JAHHOMY, HCIOIb30BaTh
auarpammbl Jiliiepa, KOOPAMHATHYIO MPSAMYIO JJIs pELIeHUsl 3a]1a4, M0JIb30BaThCsl (POPMYJIIOHN CII0KEHUS BEPOSTHOCTEHN JUIsl BEPOSITHOCTEN JIBYX M TPEX
Clly4ailHbIX COOBITHIA;

ONEpPUPOBATH MOHATUSAMU: YCIOBHAs BEPOATHOCTh, YMHO)KEHHE BEPOSATHOCTEH, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIY4alHOTO HKCHEPUMEHTA,
HaXOJUTh BEPOSITHOCTH COOBITUH C MOMOUIbIO MpaBHUiia YMHOXKEHHUS, JE€peBa CIY4allHOrO OIbITa, MCIOJB30BaTh (OPMYJy IOJIHON BEPOSITHOCTH,
¢dbopmyny baiieca npu perienun 3a1a4, ONpeaesisaTh HE3aBUCUMOCTh COOBITUH 1O (hOpMYyJie U TIO OpraHU3aluH CIy4alHOTO SKCIIEPUMEHTA,

NPUMEHATh U3yYCHHble KOMOWHATOPHBIE (OPMYIbI JJIsi MEPEYUCICHHUS 3JEMEHTOB MHOXKECTB, 3JEMEHTapHBIX COOBITHI CilydyalfHOrO OIbITa,
pelIeHns 3a/1a4 110 TEOPUU BEPOSATHOCTEM;

cBOOOIHO OMEpPUPOBATH MOHATUAMU: OMHAPHBIN CIy4YailHBIA ONBIT (MCHBITAHUE), YCIIEX U HEy/laya, HE3aBUCUMBIE UCIIBITAHUS, CEPHs UCTIBITAaHU,
HaXOJUTh BEPOSTHOCTU COOBITHI: B CEpUU UCHBITAHUN A0 MEPBOrO yCIexa, B CEpUH HCHbITaHUN BepHylu, B ONbITe, CBSI3aHHOM CO CIIy4alHBIM
BbIOOPOM M3 KOHEYHON COBOKYITHOCTH;



CBOOOJHO OIEPUPOBAThH MOHATHUAMU: CIy4aiiHas BEIIMYMHA, paclpelielieHue BEPOATHOCTEH, AMarpamMma pacrpeesieHus, OMHapHas cirydaiiHas
BEJIMYMHA, TEOMETPUUYECKOE, ONHOMHUAIBHOE pacIipe/ieIeHuE;

OIIEPUPOBATH MOHATUSAMH: COBMECTHOE pAcIHpeesiCHHE BYX CIIy4allHbIX BEJIWYMH, UCIOJIb30BATh TAOJIMIly COBMECTHOIO paclpelesIeHus ABYX
Clly4ailHbIX BEIMYMH JJIS BBIACICHUS PACHpPENeNCHHs KaX /10l BeJIMUUHbI, ONPEIEICHNs HE3aBUCUMOCTHU CIy4YalHbIX BEIMYMH;CBOOOAHO ONEpUPOBATH
MOHATHEM MATEMAaTHYECKOTO OKUIAHUS CIy4ailHOM BEIMYUHBI (pacrpeesieHus), TPUMEHATh CBOMCTBa MAaTeMaTHYECKOTO OXKHAAHUS MPH PEUICHUU
3aJa4, BBIYUCIATH MATEMATHYECKOE OXKUIaHUE OMHOMHAIBLHOTO U TEOMETPUUECKOTO PacHpeeNICH T, CBOOOJHO ONEepUPOBATh MOHATUSAMU: AUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHUE CIIy4yallHON BEIMYUHBI, IPUMEHITh CBOMCTBA JUCHEPCUM CIydyallHOI BeNWYMHBI (pacrnpeneneHus) NpU pelleHuH 3a7ad,
BBIUUCIIATH IUCIEPCUIO U CTAHJAPTHOE OTKJIOHEHHE F€OMETPHUUECKOro 1 OMHOMUAIBHOTO paclpeieieHu.

K konmy 11 kiacca o0ydaronuics HAyIuTCs:

BBIUUCIIATh BBIOOPOYHBIC XapAaKTEPUCTHKH 110 JAHHOH BBIOOPKE M OLIEHUBATH XApPAKTEPUCTHKH T'€HEPATbHOW COBOKYITHOCTH JaHHBIX II0
BbIOOPOUYHBIM XapakTepucTukaM. OLeHUBaTh BEPOSATHOCTH COOBITHI M MPOBEPATH NMPOCTEHIINE CTATUCTHUUYECKUE TMIIOTE3bI, MOJIB3YSCh U3yYEHHBIMU
pacripeieleHusIMHY;

NPUBOANTH TPUMEPHI 3alad, MPHUBOJAIIMX K II0KA3aTEIbHOMY pAacCIpeaesieHHIo, 3ajad, MPHUBOAAIIMX K HOPMAJIBHOMY pPacIpeesieHUIO.
OnepupoBarh MOHATUSMH: (DYHKIUS TIOTHOCTH BEPOATHOCTH IIOKA3aTENBHOTO pacrpenesieHus, (GyHKIHs IMJIOTHOCTH BEPOSTHOCTH HOPMAIIbHOTO
pacripenienieHusi, GyHKIHS IUIOTHOCTH M CBOMCTBa HOPMAJIBHOTO pPacCHpeAeTeHUS;0NpeaeaTh Ko3(pPUIUEHT JMHEHHON KOppensiuy, BHIOOPOUHBIN
KO3 PHUIHMEHT KOppesLuu.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsbl

1 DnemMeHTsl Teopun rpados 3 bubmmorexa LIOK
https://m.eds00.ru/25c6d12b
bubmuorexa [JOK

5 CirydaifHbI€ OIIBITHI, CTy4YaiiHbIE COOBITHS U 3 https://m.edso0.ru/7c9033a8

BEPOSTHOCTH COOBITHIA bubnmnoreka HOK
https://m.eds00.ru/64d75244
Omnepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0)KEHHE U YMHOXKEHUE 5 bubnuoreka [JOK
BEPOSITHOCTEH. Y CJIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/5e8fa94a
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 bubmorexa LIOK
https://m.edsoo.ru/ble76d3a
Cepuu mocse10BaTeIbHBIX UCTIHITAHUH.
) I/IciblTaHHﬂ BIE’:pHyJ'IJ'II/I. CriyualiHblii BEIOOD 5 bubmmorexa LIOK
. https://m.edsoo.ru/29dc6ch9
13 KOHEYHOH COBOKYITHOCTH

6 CriyuaiiHble BEJIMUMHBI U paclpeeIcHUs 14 bubmmorexa LIOK

https://m.edsoo.ru/fa47998f
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/fa47998f

11 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE

Ne ni/n
NMPOrpaMMblI Bceero pecypchl
1 3aKoH OOJIBIINX YHCET 5 bubmorexa [IOK
https://m.edsoo0.ru/430d330a
2 DJeMEeHThl MATEMATHYECKON CTATUCTUKHA 6 bubmorexa [IOK
https://m.edsoo0.ru/430d330a
, | e ovates e . powseno
pactipel ’ https://m.edsoo.ru/430d330a
HOPMAaJIbHOE PacCpeACICHHS
4 Pacupenenenune I[Tyaccona 2 bubmorexa HOK
pel y https://m.edsoo0.ru/430d330a
5 CBsI3b MEXK JIVYaiHBIMU BETUYNHAMHU 6 bubmorexa [IOK
3b MEHILY ¢IyH © https://m.edsoo0.ru/430d330a
bu6mmoreka [IOK
i 11
6 O0001IIeHNE ¥ CUCTEMATU3AIMs 3HAHUN https://m.eds00.ru/430d330a
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a

4. IPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBI

10 KJIACC
Kon
npoBepsiemoro  IlpoBepsieMble MpeAMeTHBIE Pe3YJbTATHI OCBOCHUS OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl CPeIHEro o01ero 00pa3oBanus
pe3yJabTara
6 Teopust BeposiTHOCTEH U CTATUCTHUKA

6.1 UnTtaTh U CTPOUTH TAOIULIBI U AMATPAMMBI

6.2 OnepupoBaTh HNOHATUSAMM: CpelHee aprudMeTHUecKoe, MeluaHa, HauOoJbllee, HAaUMEHbIIEEe 3HAUYEHHE, pa3MaxX MacCHBa YHCIOBBIX
TAHHBIX
OnepupoBaTh NOHATHSAMHU: CIy4alHBIN 3KCIIEPUMEHT (OMBIT) U CllydailHOe COOBbITHE, 3JIEeMEHTapHOE COOBITHE (3IEMEHTApHBIN HCXO)

6.3 CJIy4ailHOTO OIIbITa; HAXOJUTHh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOXKHBIMM CIy4alHBIMH COOBITHSMH, HAXOJUTh U CPaBHUBATH
BEPOSITHOCTH COOBITUI B M3Yy4YEHHBIX CIy4ailHbIX SKCIEpHUMEHTaxX

6.4 Haxonute ¥ QopMynupoBaTh COOBITHA: INEpecedyeHHe U OOBEIMHEHHE IaHHBIX COOBITHH, COOBITHE, NMPOTHUBOIIOIOKHOE IAHHOMY)
COOBITHIO; TTOJIB30BATHCS AUarpaMMamMu Jitnepa u (GopMysIoi CI0KEHHUS BEPOSTHOCTEN NMPH PeILICHUH 33134

6.5 OnepupoBatrb NOHATUAMHU: YCIOBHAS BEPOATHOCTD, HE3ABUCHMbIE COOBITHS; HAXOUTh BEPOSATHOCTH C MOMOILBIO NIPABUIIA YMHOKECHHUS,
C IOMOIIBIO JIEpeBa CIy4ailHOrO OIbITa

6.6 [IprMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPHU PEILICHUH 3a71a4

6.7 OnepupoBaTh NOHATHSAMHU: HCIBITAHWE, HE3aBUCHUMbIC HCIIBITAHMS, CEpUs MCIBITAaHMM, yCIeX U Hey/lada; HaXOAWUTh BEPOSITHOCTH
COOBITHI B CEpUH HE3aBUCHMBbIX UCIIBITAHUH /IO IEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITHI B cepuH HCTIbITaHui bepHyu

6.8 OnepupoBaTh MOHATUAMU: ClTy4daiiHas BEIMYMHA, PACIPEEICHUE BEPOSTHOCTEH, qUarpaMma paclipeieneHust




11 KUIACC

Kon
npoBepsiemoro  IlpoBepsieMble MpeAMeTHBIE Pe3YJbTATHI OCBOCHUS OCHOBHOI 00pa30BaTeILHON MPOrpaMMbl CpeIHEro o01ero 00pa3oBanus
pe3yJbTata
5 Teopus BEpOsITHOCTEN U CTATUCTUKA

51 CpaBHHBaTh BEPOSITHOCTH 3HAYCHUI ciydaiHON BEITUYUHBI
[10 pacTpe/IeICHUIO WK C TTIOMOIIBIO AUarpamMmm

52 OHCpI/‘I’pOBvaTI) IMOHATUEM MATEMATUYCCKOI'O OXUWAaHUWS, MPUBOAUTH MNPHUMEPLI TOTO, KaK IMPUMCEHACTCA MATECMATHUYCCKOC OKUIAAHHC
CIy4ailHOM BEJIMYMHBI, HAXOJAUTh MAaTEMAaTUUECKOE 0KUIaHKE 10 JAHHOMY paclpeeIeHUI0

5.3 MeTh mpejcTaBiIeHUE O 3aKOHE OONBIINX YHCEI

5.4 VIMeTh npeCcTaBlIeHue O HOPMAJIBHOM PaCIpeaeIeHUN




5. MMPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUS

10 KUIACC
Kox IIpoBepsieMblii 31eMEHT COAEPKAHUS
6 |Teopust BeposTHOCTEN U CTATUCTHKA

6.1 [IpencraBieHne JaHHBIX ¢ TOMOLIBIO Tabmu u auarpamm. Cpennee apudmMeTnyeckoe, MeMana, HanOoJIblIee ¥ HaMMEHbIIIee 3HaYeHUs, pa3Max,
cTiepcrs M CTaHIAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIydaiiHble COOBITHS. DJIeMEHTapHbIE COOBITUS (MCX0bI). BeposTHOCTE ciydaiiHoro coObITHs. biu3zocTb

6. [1acToTsl
U BEpOSATHOCTU coObITHH. CiyyaifHble ONBITBI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHM COOBITHAMH. BeposiTHocTH coOObITMH B OmbITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU

6.3 |Omnepanun Hajx COOBITHUSIMU: TIepeceueHrne, 00beAMHEHHE, TIPOTUBOIIONIOKHBIE cOObITHsA. Jnarpammel Diinepa. @opmyia CloKEHHS BEPOSTHOCTEH

6.4 [YcinoBHast BEpOsATHOCTb. Y MHOKEHHE BeposiTHOCTEH. [lepeBo cityuaiiHoro skcnepumenta. @opmyia nosHoi BepositTHocTd. HezaBucumblie coObITHS

6.5 |KomOuHaTtopHoe npaBmwio ymHoKeHUs. [lepectanoBku u dakropuai. Yucno couetanmid. Tpeyronpuauk [Tackansa. @opmyia 6maoma HeroToHa

6.6 buHapHbIi cilydaliHbI ONBIT (MCIBITAHUE), ycneX U Heynada. HezaBucumele ucnbitanus. Cepus HE3aBUCHMBIX MCHBITAHUM 10 MEPBOro ycmexa.
Cepust He3aBUCUMBIX UCIIBITAHUN bepHyu

6.7 CnyuaitHass BenuunHa. Pacnpenenenue BepositHocTed. uarpamma pacnpenaenenus. [Ipumepsl pacnpeneneHuil, B TOM UYHKCIE T€OMETPUUECKOE

1 OMHOMHUAIBLHOE




11 KJIACC

Kog IIpoBepsieMblii 31eMEHT COAEPKAHUS

5 Teopwust BEpOSTHOCTEH M CTATUCTHKA

UucnoBble XapaKTEpUCTHKHM CIIydalHBIX BEJIMUMH: MaTeMaTUYeCKOe OXKUAAHHEe, IUCIEePCHs U CTaHJapTHOE OTKIOHEeHue. IlIpumepsl
51 NPUMEHEHNS MaTEeMAaTHYECKOro OXXKHAAHUs, B TOM YHUCIE B 3aJadyax M3 IOBCEIHEBHOM XM3HU. MaTemarnueckoe OXKHJaHUE OMHapHOU
' CllydalHOM BelIWYMHBI. MaremMaTuueckoe OKHIaHWE CyMMBbl CIydailHbIX BelIM4YMH. MareMaTHYeckoe OXHMIaHuEe U JUCHepCcHs
reoMEeTPUUYECKOr0 M OMHOMHAIIBHOTO paclpeieeHui

5.2 3aKoH OOJBIINX YKCEN U €r0 poJib B HAyKe, IpUPOJe U 001ecTBe. BRIOOPOUYHBIN METO] HCCIe10BaHU

53 [IpuMepsl HENpepbIBHBIX CiIydallHBIX BeJWYMH. [lOHSATHE O IUIOTHOCTM pacHpeleNeHus. 3afadd, M[PUBOIALIME K HOPMaJIbHOMY
' pacnpenenenuto. [lonsaTue o HopMaIbHOM pacnpeaesIeHuu

6. MPOBEPSIEMBIE HA EI'3 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHON OBPA30OBATEJIBHOM
MMPOI'PAMMBI CPEJHET'O OBLIIET'O OBPA30OBAHUA

Kon nposepsiemoro IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/JbTAaTaM OCBOEHHUSI OCHOBHOI 00pa30oBaTe/IbHOI IPOrpaMMBbl CpeJHero
TpeOoBaHus o0mero odpasoBanus

Brnanenne MeTogamu J0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad; yMEHHE (OpPMYJIHPOBaTh U ONEPHPOBATH MOHATHSIMU:
olpezieNieHue, akcuoma, Teopema, CJIeICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCUIbHBIE (POPMYIUPOBKH; IPUMEHSTh
ux; yMmeHue (GopMyIMpOBaTh OOpaTHOE W TPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOAUTH HPUMEPbl U KOHTPIPUMEDPHI,
HCIOJIb30BaTh METOJ MaTeMaTUYeCKOW MHAYKLIMU; MPOBOJIUTH JT0OKa3aTelIbHbIE PACCYXKIECHUS MpU pEelIeHUH 3a7ad, OIlEHUBATh
1 JIOTUYECKYIO TNPAaBUIBHOCTb PACCYXACHHMI; YMEHHE ONEpUPOBATH MOHATUSMU: MHOXKECTBO, IIOJMHOKECTBO, OINEPALMHU HAJ
MHOKE€CTBaMU; YMEHHE HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JiIsl ONKUCaHUsl PealbHbIX MPOLECCOB U SIBICHUN U
NIPU pEeIIeHUH 3aJad, B TOM YHUCIE U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHATHUSAMU: Tpad, CBA3HBIN rpad,
JIepeBo, LUK, rpad Ha MIIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBATh rpadbl pa3TuYHBIMU CIIOCOOAMU; MCTIONb30BaTh Ipadbl Mpu
pelIeHnH 33134

2 VMmenune OMNCPHUPOBATH MOHATHAMU: HATYPAJIbHOC YMCJIO, LCJI0C YHCJI0, CTCIICHb C NECJIBIM IIOKa3aTrCJIeM, KOPCHb HaTypaHBHOﬁ




Koxa npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM Pe3y/JbTATaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbI CPeIHero
o01ero oopa3zoBaHus

CTETICHH, CTEIIEHb C PAIlOHATBHBIM [TOKA3aTeJIeM, CTETICHb C JICHCTBUTENBHBIM ITOKA3aTeleM, JIOTapu(dM Yuciia, CHHYC, KOCHHYC
U TaHIeHC NPOU3BOJBHOIO YHCIA, OCTATOK IO MOJIYJIO, paIMOHAJbHOE YHWCIO, HPPALUOHAIBHOE YHCIO, MHOMXECTBA
HaTypaJbHbIX, LEJbIX, PAIMOHAIBHBIX, ACHCTBUTEIBHBIX YHCENl; YMEHHE HCIOJb30BaTh MPU3HAKHU ACIUMOCTH, HAMMEHBIIUMI
oOmMii JenuTenb W HaWMeHblee oOlee KpaTHOe, anropuTM EBKiuaa mpu pelieHuM 3aj1ady; 3HAKOMCTBO C PazIUYHBIMU
MO3UIIMOHHBIMU CHCTEMaMH CYHUCJICHHUS; YMEHHUE BBIMIOJHATH BBIYMCICHWE 3HAYEHUW M TPeoOpa3oBaHUS BBIPAKEHUH CO
CTeNEeHsIMH U Jorapudmamu, mpeoOpa3oBaHus APOOHO-PAllMOHANBHBIX BBIPAKEHUN; YMEHHE OIEpPUpPOBATh IMOHATHIMHU:
MOCTIeIOBATENBHOCTD, apuPMETHIYECKas MPOTPECCHUsi, TEOMETPHUECKas MPOrpeccus, OECKOHEYHO YOBIBAIOIIAsi TEOMETPUUYECKas
MpOrpeccus; yMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX (HOpMYI; YMEHHE ONEpPUpPOBAThH
MOHSATUSAMM: KOMILJIEKCHOE YHUCJIO, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIa, MOAYJIh W apryMEHT KOMIUIEKCHOTO uucia, (opma
3amnMcy KOMIUIEKCHBIX Yrcel (TeoMeTpruyecKas, TPUroHOMEeTpruYecKas 1 anredpandeckasi); yMeTh IPOU3BOAUTH apu(PpMETHUECKUE
JENUCTBUS ¢ KOMIUJIEKCHBIMU YHCJIAMU; MPUBOJIUTH MPUMEPHI UCIOIH30BaHUSI KOMILJIEKCHBIX YHCEN; ONEPUPOBATH MOHSATUSIMH:
Matpuna 2x2 u 3x3, onpeAenuTeNlb MaTPUIIbl, TEOMETPUYECKHI CMBICIT OTIPEACIUTENS

YMeHue onepupoBaTh TMOHITHSIMHU: pallMOHAIbHBIC, HPpPAIMOHANBHBIE, IIOKa3aTelibHbIE, CTENEHHBIC, JorapudMUUecKue,
TPUTOHOMETPUYECKNE YPABHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHUE ONEPUPOBATH MOHATUIMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, YpaBHEHHE, HEPABEHCTBO, CHCTEMAa YpaBHEHUW M HEPABEHCTB, PABHOCUIBLHOCTh YpaBHEHUM, HEPABEHCTB
CUCTEM; yMEHHE pellaTh YpaBHEHHs, HEPAaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX MPHEMOB; pelIaTh ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C MapaMETPOM; MPUMEHSATH YpaBHEHHUS, HEPABEHCTBA, WX CUCTEMBI JJII PEIICHUS MaTeMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HAyKH U peallbHOM JKHU3HU

YMeHue onepupoBaTh MOHATHAMH: (PYHKIHS, YETHOCTh (DYHKUMH, NMEPUOIUYHOCTH (YHKIMH, OTPaHMUYEHHOCTh (YHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (DYHKIIMH, HauOOJIbIlIee U HauMEHblllee 3Ha4YeHNs (PYHKIIMU Ha MPOMEKYTKE, HeMpepbIBHA
(GyHKIMS, aCUMITOTHI rpapuka (GyHKIUH, NepBasi U BTOpas MPOU3BOJHAS (YHKIMH, FTEOMETPUUECKUNH U (PU3NYECKUI CMBICI
MIPOU3BOIHOM, IEpBOOOpa3Has, ONpeaeEHHBIN HHTErpall; yMEHHUE HAXOIUTh AaCUMIOTOTHI I'paduka GYHKIUU; YMEHHE BHIYNCIIATD
MIPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO W KOMMO3UIUHU (YHKIMI, HAXOAUTh YpaBHEHHME KacaTeIbHOW K Tpaduky
(GyHKIMU; yMEHHE HAaXOAUTh NMPOU3BOAHbIE FIEMEHTAPHBIX (YHKIMN; yMEHHE UCIOIb30BaTh MPOU3BOIHYIO Ui UCCIIEIOBaHUS
GbyHKIUH, HAXOAUTh HaWOOJbLIME M HAaUMEHbIIWE 3HauYeHUs (QYHKUMI; CTPOUTh IpadUKH MHOTOUYIEHOB C HCIOJIb30BAaHUEM
anmapara MaTeMaTH4eCKOIr0 aHaJIu3a; MPUMEHATh TPOU3BOIHYIO I HAXOXKIEHUS HaWIYy4IlEro peuleH!s B IPUKIAJAHbIX, B TOM
YHClie COLUAIbHO-DKOHOMUYECKUX M (DU3MUECKUX 3a/adax; HaXOAWUTh IUIOMAAN U O0BbEMBI (PUTyp C MOMOIIBI0 MHTErpana;
PUBOANUTH MPUMEPHI MATEMAaTHUYECKOT0 MOJICJIMPOBAHUS C MOMOIIBIO TU(epeHIINaTbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (YHKIMH, oOpaTHas (QYHKUHUSA, KOMIIO3UIMS (QYHKUMH, JUHEWHas (yHKIMS,
KBaJipaTUuHas (yHKUMS, paluoHaidbHas (QYHKIUS, CTENeHHas (YHKIMs, TPUTOHOMETpUYECKHe (QYHKIHMH, OOpaTHBIE




Koxa npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM Pe3y/JbTATaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbI CPeIHero
o01ero oopa3zoBaHus

TPUTOHOMETpUYECKHE (YHKIMU, TOKazaTelbHAs M Jorapupmuueckas (QyHKIUH, YMEHHE CTPOUTh TIpaduKU H3YYECHHBIX
(GyHKUHMH, BBIOIHATH IpeoOpa3zoBaHus rpauKkoB GYHKLUH, UCIIOIb30BaTh rpauKy I U3y4EHHsI IPOLIECCOB U 3aBUCUMOCTEH,
NIPU pEeIICHUH 33734 U3 pYyruxX y4eOHBIX MPEIMETOB U 3ajad U3 pPeaIbHOW JKU3HU; BBIpAXaTh (popMysaMu 3aBUCHIMOCTH MEXIY
BEIMYMHAMHU; HCIIOJIB30BaTh CBOiicTBa M rpadpuku GYHKUMH 11 pelleHHs ypaBHEHWH, HEpPaBeHCTB M 3ajad
C mapaMmeTpaMu; H300paxkaTh Ha KOOPJIMHATHOMN TNIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue penatbh TEKCTOBbIE 3a/1a4X Pa3HbIX TUIIOB (B TOM YMCJE HA IPOLEHTHI, JOJIM U YacTH, Ha JIBM)KEHHUE, paboTy, CTOUMOCTh
TOBapOB M YCJIYr, HAJOTH, 33Ja4yd U3 O0JAacTU YNPABJIEHUS JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIISTH BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMbl II0 YCIOBHMIO 3aJayd, MHCCIENOBaTh IIOJYYCHHOE PEIICHUE U OLCHUBATH
IIPaB0N0I00HOCTh PE3YJIbTATOB; YMEHUE MOJIEIMPOBATh PEaJIbHbIE CUTYallMM Ha S3bIKE MAaTEMAaTHKU; COCTABISATh BBIPAXKECHUS,
YpaBHEHUS, HEPABCHCTBA U MX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIEI0BATh IIOCTPOSHHBIC MOJENIH C UCIIOIb30BAHUEM allllapara
aJreOppl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh MHOHATHAMM: CpeiHee apu]MeTHyecKkoe, MeauaHa, HauOojblllee M HAaUMEHbLIee 3HAUYEHUs, pa3Max,
JWCIIEpPCUs, CTaHAApTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHHE W3BIEKaTh, HWHTEPIPETHPOBATh HH(OPMAIHIO,
NpEJCTaBICHHYI0 B TalnMuax, Ha JauarpaMMmax, rpaukax, OTPaKarollyl0 CBONCTBA pealbHBIX IMPOIECCOB U SBICHUIL;
MPEICTaBIATh MHPOPMAMIO C IMOMOIIbI TaOMMI] M JMarpaMM; HCCIIENOBaTh CTaTHCTUYECKUE JAaHHbIE, B TOM 4HCIE C
IPUMEHEHHEM TpapUuecKuX METOJ0B M JJIEKTPOHHBIX CPEJICTB; TIpadUyeckd HCCIeoBaTh COBMECTHbIE HaOIIOACHUS
C IOMOIIBIO THArpaMM pacCEMBaHUs U JTMHEHHON pErpecCuu

YMeHue onepupoBaTh MOHATHUAMHU: CIy4YallHBIM ONBIT M CIydyallHOE COOBITHE, BEPOSTHOCTH CIy4YailHOro COOBITHS; yMEHHE
BBIUUCIIATh BEPOSATHOCTh C MHCIOJIB30BAaHMEM TIpaUUYECKUX METOJOB; NPUMEHSTh (QOPMYJbI CIOXEHUS U YMHOXEHHUS
BEPOATHOCTEH, (QopMyay MOIHOW BeposiTHOCTH, (opmyny bepHymin, xomOuHaTOpHBIE (QakThl U (GOPMYJbI; OLIEHHUBATH
BEPOSITHOCTH pPEaJbHBIX COOBITHI; yMEHHE ONepHpOBaTh MOHATUAMU: ClydailHas BEJNMYMHA, paclpelieieHUe BEpOsSTHOCTEM,
MaTeMaTHYeCcKoe OXHJaHWEe, JUCIEPCHs U CTaHAAPTHOE OTKJIOHEHHE CIy4alHONW BeNWYUHBL, (YHKIUH paclpeleeHus u
IUIOTHOCTH PaBHOMEPHOTO, IOKa3aT€IbHOTO M HOPMAJIBHOIO DPACIPENEICHHM; YMEHUE HCIOJIb30BaTh CBOMCTBA HM3yYEHHBIX
pacnpezienieHuit A peleHus 3aa4; 3HaKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIIUX YHCEl, METObl BEIOOPOUYHBIX HCCIIEI0BAHUM;
YMEHHUE TNPUBOJIUTH TNPHUMEPHl MPOSBICHUS 3aKOHA OOJNBIIMX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHSX; yMEHHUE
ONEpUPOBATh TOHATUSMHU: COUETAaHUE, NEPEeCTAaHOBKA, YHCIO COYETaHWM, YMCIO TMepecTaHoBOK; OWHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOpHbIE (DAaKThl M PacCyKICHHUS M pelleHHs 3aJay; OLEHHBATh BEPOSTHOCTH pEANbHBIX COOBITHIA;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETHUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: TOUYKA, MpsiMasi, IIIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKUK yrod,
JIBYTPaHHBIA YTOJI, TPEXTPAHHBIM YroJyi, CKPEHIMBAIOIIHUECS MpsAMbIC, MAPAJUICTbHOCTh W NEPHEHIUKYISIPHOCTh MPSMBIX H




Koxa npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM Pe3y/JbTATaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbI CPeIHero
o01ero oopa3zoBaHus

IIJIOCKOCTEM, YroJI MEKIYy IPSAMBIMH, YIOJl MEXAY NPAMON U INIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSTHUE MEXIY NIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHME HCIIOJIb30BaTh IPU PELICHUU 3a1a4
u3yueHHbIE (aKThl M TEOPEMbl IUIAHUMETPUH; yMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTeMaTHUYECKHE MOJIEIH C IOMOIIbI0 T€OMETPUUECKUX MOHATHUN U BEJIMYUH, PEIIaTh CBA3aHHbIE C HUMM NPAKTUYECKUE 33]1a41
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YMeHne onepupoBaTh HMOHATHAMHU: TUIOMANb (QUTYPBI, 00bEM (HUTypbl, MHOTOTPAaHHUK, NMPABHJIBHBIA MHOTOTPAHHUK, CEUCHHE
MHOTIOIpaHHMKa, Ky0, mapajuienenunes, npusma, nupamuia, Gurypa u noBepxXHOCTh BpallleHus, LWIMHAP, KOHYC, 1ap, cdepa,
wiomanas cheppl, IUIOMAAb MOBEPXHOCTH MHUPAMUIBI, IPHU3MBI, KOHYCa, UWIHHIAPA, O0BEM KyOa, NPSIMOYTOJBHOTO
napajuleJienuneaa, NUpaMuibl, NPU3MbI, LHWIMHAPA, KOHYCa, I1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUS KOHyCa U LWIMHAPA,
napajieNIbHbIe OCH WM OCHOBAaHHWIO, CEUEHHE IIapa, IIOCKOCTh, Kacaromascs cdepsl, IMIINHAPA, KOHYCa; YMEHHE CTPOHTH
CeYeHHEe MHOTIOIpaHHHMKA, M300pakaTh MHOIOIPaHHMKH, (UIYpbl M IMOBEPXHOCTU BpALIEHMS, UX CEUEHHs, B TOM 4YHCIE C
MOMOIIIBIO0 3JICKTPOHHBIX CPEICTB; YMEHHE NPUMEHSATH CBOMCTBA r€OMETPUYECKHX (UTYpP, CAaMOCTOATENBHO (OPMYIHPOBATH
OIpeJIeJIEHUs] U3y4aeMbIX (pUryp, BBIIBUTaTh FMIIOTE3bl O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (PUTYP, OOOCHOBBIBATH MU
OIpoBepraTh MX; YMEHHE MPOBOAWUTH KiaccH(uKanuio QGUryp MO pazIuuHBIM IPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHMUS
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YMeHne onepupoBaTh MOHITHAMU: JIBIKEHHE B NMPOCTPAHCTBE, NapaJIeIbHBINA MIEPEHOC, CHMMETPHSI Ha IIOCKOCTH U B MPOCT-
paHcTBe, MOBOPOT, Mpeodpa3zoBaHue MoA00Us, MOA00HbIe (PUTYpPhI; YMEHHE paclo3HaBaTh paBHbIE U MOJO0HBIE (UTYPHI, B TOM
qHcie B MPUPOJE, MCKYCCTBE, ApXHUTEKType; HCIIOJIB30BaTh T'€OMETPHUYECKHE OTHOUICHUS TPU pEIICHUH 3a1ad; HaxXOJIUTh
TeOMETPHUECKUE BEIUYMHBl (JJIMHA, Yroj, IUIOIajb, 0OBEM) HpU pPELIEHHWH 33Jad M3 JIPYTUX YUeOHBIX HPEIMETOB U U3
peanbHON JKW3HU; YMEHHE BBIUMCIIATH TEOMETPUYECKHE BEIWYHMHBI (IJIMHA, Yrojl, TUIOMaab, 00BEM, TUIOMAAh MOBEPXHOCTH),
UCHOJb3ysl M3y4deHHbIe (OPMYJbI U METOJBI, B TOM YHWCIIE: IUIOIIA/b MMOBEPXHOCTH MHUpaMUAbI, MPU3MBbI, KOHYCa, IMIUHJIPA,
wiomans chepbl; 00bEM KyOa, MPSIMOYTOJIBHOTO Mapaivieienunena, THpaMUIbl, TPU3Mbl, [UIMHIPA, KOHYCa, IIapa; YMEHHUE
HaXOJUTh OTHOIIEHHE 00bEMOB MOAOOHBIX HUTYp
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YMeHue onepupoBarh MOHATUAMU: IPSIMOYIOJbHAsE CUCTEMa KOOPJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEJICHHE BEKTOpAa HA YHCIIO, Pa3JIOKEHHE BEKTOpa M0 0a3ucy, CKaJsIpHOE MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BEJICHUE, YIrOJ MEXKIY BEKTOpaMHU; YMEHHUE HCIIOIb30BAaTh BEKTOPHBIM M KOOPAWMHATHBIM METON Ul pELICHUsS
reOMEeTPUUYECKUX 3aa4 U 3a1a4 APYTruX y4eOHBIX IPEIMETOB
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YMeHue BbIOUpaTh MOIXOASIINN METOA Ul pelIeHHs 3a7ayd; MOHUMaHWe 3HaYMMOCTH MAaTeMaTHUKU B M3YYEHUU MPUPOIHBIX
1 OOIIIECTBEHHBIX MPOIIECCOB U SIBJICHMI; yYMEHHE paclo3HaBaTh NPOSBICHHE 3aKOHOB MaTEMaTHKH B HMCKYCCTBE, yMEHHE
PUBOANUTH NPUMEPBl MATEMAaTHUECKUX OTKPHITUH POCCUHCKON M MUPOBOI MaTeMaTH4ECKON HayKH




/. IEPEYEHBb DJIEMEHTOB COAEPKAHUSI, IPOBEPSIEMbBIX HA EI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yuca ¥ BEIYMCIICHUS
1.1 HatypaJibHble 1 1enble uncia. IIpu3Haky 1eIMMOCTH LEIbIX YUCE
1.2 ParronanbHble uriciaa. OObIKHOBEHHBIE U AECATUYHBIE APOOHU, TPOLIEHTHI, OECKOHEUHbIE IEPUOANIECKUE TPOOH
1.3 Apudmernueckuii KOpeHb HaTypaJIbHOH cTeneHu. JIeiicTBus ¢ apudMeTHUeCKMMU KOPHIMH HaTypaJIbHOH CTeNeHH
1.4 Crenens ¢ 1esbIM nokasareneM. CTeneHb ¢ pallMoHalbHbIM Noka3areneM. CBONCTBA CTENEHU
1.5 CuHHYC, KOCHHYC U TAHT€HC YUCIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTaHI€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm uucina. JleciTUIHbIE M HATypaJIbHbIE JOrapuMbl
17 JleficTBUTENIbHBIE YHCTIA. ApHQ)MeTquCKHei olepalyu ¢ JeicTBUTENbHBIMU YuciaMu. [IpuOmkéHHbIE BBIUMCICHUS, IpaBUIa OKPYIJICHHS,
NPUKHUJIKA U OLICHKA Pe3yJIbTaTa BEIYMCICHUH
1.8 [TpeoOpazoBanue BeIpaKeHUI
1.9 KoMmIiuiekcHbIe uncia
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-palOHAIBHBIE YPABHEHUS
2.2 HppanyoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckrue ypaBHEHUsI
2.4 ITokasaTtenbHble U JorapuMUIEcKue ypaBHEHHs
2.5 Ienpie 1 poOHO-panMOHATBLHBIE HEPABEHCTBA
2.6 HppanuoHaabHble HEPABEHCTBA
2.7 [loka3zaTenbHble U Jlorapu(pMUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpuueckue HepaBeHCTBA
2.9 CHcTeMBI ¥ COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CHCTEMBI C TapaMeTpamMu
2.11 Martpuiia cucTeMsl JIMHEHHBIX YpaBHEeHU. OnpeaenauTens MaTpULbl
3 OyHKIMU U TpaduKu
31 OynkIms, crnocodsl 3amanus ¢yHkuuu. 'paduk ¢yHkumu. B3anmHo obOpathbie QyHkimu. YéTHble n HeuéTHble (yHKuuu. llepmommueckue

byHKIIH




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

OO6nacth ompefneneHuss 1 MHOKeCTBO 3HaueHU ¢(yHkuuu. Hynu Qynkumu. IIpomexxyTku 3HaKOMOCTOSHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH

3.2 dbyskimn. Makcumymbl 1 MUHEMYMBI GyHKIIMH. Hanbosbliee n HauMeHplee 3HaueHue PyHKIIMK Ha POMEKYTKE
33 Crenennas GbyHKIHS c HaTypaJIbHbIM u LETBIM MOKA3aTeNIEM. Eé CBOWCTBa
u rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHU
3.4 Tpuronomerpudeckue GyHKIINU, UX CBOWCTBA U TpapUKU
3.5 ITokasarenbHas 1 gorapupmuyeckas GyHKIMU, X CBONCTBA U rpaduku
3.6 Touku paspbiBa. AcuMnToTs! rpagukoB ¢yHkuui. CBoNCTBA (YHKIMH, HENPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTebHOCTH, CHOCOOBI 33JaHUS OCIIEAOBATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hayaya MaTeMaTu4ecKoro aHajiusa
4.1 [TpousBoanast pyHkumu. IIpon3BoaHbIE DIIEMEHTAPHBIX (QYHKITHHA
42 [TpumeHeHne MpOU3BOAHOM K HCCIIeOBaHUIO (PYHKIIUI HA MOHOTOHHOCTD U dKCTpeMyMbl. HaxoxieHre HanOobIero 1 HAMMEHBUIETO 3HAYCHUS
(YHKIIMH HA OTpe3Ke
4.3 [lepBoobpasnas. Muterpan
5 MHoecTBa 1 JTOTHKA
5.1 MHO03KeCTBO, oniepali HaJ MHOXecTBaMH. JlnarpamMmel Ditiepa — BeHna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTHCTHKA
6.1 OrnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTD
6.3 KomOuHnaropuka
7 I'eomeTpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHHuKH
7.4 Tesa ¥ NOBEPXHOCTH BpaIllEHUs
7.5 KoopauHatsl ¥ BEKTOPBI




