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1. COAEP) KXAHUE OBYYEHMUSA
10 KJIACC

I'pad, cBsa3ubIil rpad, myTH B rpade: nukisl u nenu. CteneHs (BaJIeHTHOCTh) BepiuHbL. [ padbl Ha mmockocTH. JlepeBbs.

CiyyvaliHble SKCIIEpUMEHTHI (OIBITHI) U CIydaiHble COOBITHS. DlIeMEHTapHble COObITHS (UCX0bl). BeposTHOCTh ciaydaiiHoro codbiTus. bimsocts
YaCTOThI U BEPOSITHOCTU COOBITHI. CirydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH.

Omnepanuu Haj COOBITUSMH: TIepecedeHne, 00beITMHEHHE, IIPOTUBOIIOIOKHBIE COOBITHS. [lrnarpammsbl Ditnepa. @opmMyiia ClI0KEHHUS BEPOATHOCTEH.

VYcioBHas BEpOSATHOCTb. Y MHOXKEHUE BeposiTHOCTEH. JlepeBo ciydaiiHoro skcnepuMenta. @opmyna nonaHoi BepostHocTH. Dopmyna baiieca.
He3zaBucumeble coObITHS.

bunapHbIii ciyyaiiHblil onbIT (McnbITaHuE), yenex U Heynada. He3aBucumele ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIIBITAHUH 710 MEPBOro ycrexa.
IlepectanoBku u (axropuan. Yucno coueranuit. Tpeyronsuuk Ilackans. @opmyna 6maoma HeroToHa.

Cepus He3aBUCUMBIX HcnibITaHUM beprymiu. CiydaiiHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. [luarpamma pacnpenenenus. Onepanuu Haj Cly4aliHbIMU BelIMYMHAMW. buHapHas
ciyyaitHas BenuuuHa. [Ipumeps! pacnipeesienuil, B TOM 4HUCiIe TeOMETPHUECKOe U ONHOMHUAIBHOE.

CoBMecTHOE pacrpe/iefieHHe JBYX CIIy4allHbIX BeluuuH. He3zaBucuMmeble ciydaliHble BeIMYMHBL.MaTeMaTHyecKoe OXKHIAHHE CIIy4aitHOU
BEIMYMHBI (pactipenenenusi). [lpuMepsl npuMeHeHUs: MaTeMaTUYECKOro OKUIaHUs (CTpaxoBaHME, JoTepes). MareMaThueckoe 0XXHujaaHue OMHapHON
cllyyailHOM BelM4YMHBI. MaTeMaTH4ecKoe OXHJIaHHEe CYyMMBbI CIydailHbIX BEJIMYMH. MaTeMaTuyeckoe OXKUJIaHUE IeOMETPUYECKOro U OMHOMMAIBHOTO
pacrpeneeHui.

Jlucniepcust ¥ CTaHJApPTHOE OTKJIOHEHUE CIIy4aiiHOH BelMYuHbI (pactpenenenus). Jucnepcus OnHapHON ciy4yailHONW Bean4uHbl. MaTemaTruueckoe
OXKUJaHWE TPOU3BEACHHUS U JUCHEPCUsT CyMMbl HE3aBUCHUMBIX CIIy4alHbBIX BeNWYMH. Jlucrmepcuss M CTaHJApTHOE OTKJIOHEHHWE OMHOMHAIbHOIO
pacnpeznenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PACTIPEACTICHUS.

11 KJIACC

HepasenctBo UeOnbiméBa. Teopema Yebrmera. Teopema bepaymmm. 3akon 6ombpmux drcen. BeibopouHbIit MeToT UccienoBanuii. Beroopounsie
xapakTepucTuku. OIICHWBaHWE BEPOSTHOCTH COOBITHS IO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEUIIMX THUIOTE3 C TOMOIIBI0 HM3yYSHHBIX
pacIpeneeHui.

HenpepbiBHble ciaydaiinble BenuyuHbL. [IpumMepbl. DYHKIUS MIOTHOCTH BEPOSTHOCTH paclpeneneHus. PaBHOMepHOe pacnpeneneHue U ero
CBOMCTBA. 3a7auu, NPUBOIAIINE K IMOKA3aTEILHOMY PacHpe/eNieHHIo. 3a1auu, IPUBOAAIINE K HOPMAIBHOMY pacrpeneneHno. OyHKIus MIOTHOCTH



BEPOATHOCTH IOKa3aTeIbHOTO pacupeneneHns, GyHKIUs IUIOTHOCTU BEPOSTHOCTH HOPMajbHOrO pacrpezeneHus. OyHKIMS MIOTHOCTH U CBOICTBa
HOPMAaJIBHOT'O paclpeieCHuUs.

[TocmenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHIN. 3a1aun, MPUBOSIINE K pacupenenenuto [Tyaccona.

KoBapuanus aByx ciydaitHpix BenmuuuH. Koadduiment nuHelHOoW koppensiuuu. COBMECTHbIC HAONIOJCHUS JIBYX BEIWYWH. BBIOOpOYHBII
koahduLreHT Koppensiuu. Paznuune Mexay JIMHEWHOM CBA3BI0 U NPUYMHHO-CIEACTBEHHOH CBA3bI0. JIMHelHast perpeccus, METOJ HAUMEHBIIHUX
KBaJpaToB.



2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSI YYEBHOI'O KYPCA «BEPOSAITHOCTh U CTATUCTHUKA» (YIJIYBJEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTH IPAXKAAHCKON MO3HUIIMKA 00YYAIOUIErocsl Kak aKTHBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IecTBa, MPECTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUW, MPOIEAYP TPAXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYTOE),
yMEHHE B3aUMOJICCTBOBATH C COLIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIIMSIMU U Ha3HAYCHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

c(OPMHUPOBAHHOCTh POCCUICKOM TpakIaHCKON MACHTUYHOCTH, YBOKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTEMAaTHKH, IIEHHOCTHOE
OTHOIIIEHUE K JIOCTHKEHUSM POCCUMCKUX MAaTEMATHKOB M POCCHICKON MAaTeMaTHYE€CKOM IIKOJIbI, HCTIOJIb30BAaHUE ITUX JIOCTHKEHUHN B IPYTHX HAyKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEW POCCHICKOro Hapojaa, cOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAYKU U JEATETbHOCTHIO YIEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIEro;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUas OSCTETHUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, peLIeHHH, pacCyKICHH,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM acClEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B HMHTEpecax 3J0pPOBOr0 M 0€30MmacHOro oOpas3a »KU3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHITUA U OTIbIXa, peryispHas (usnueckas aKTHUBHOCTH),
(u3MUeCKOe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESITETFHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIO0WS, MHTEPEC K pa3audHbiM chepam mpodhecCHOHATBHON ASSTENBHOCTH, CBS3aHHBIM C
MaTEMaTHKOW U €€ MPUIIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayiieit mpodeccuu U pealn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K MaTEMATHUECKOMY 00pa30BaHUIO U cCaMOOOpPa30BaHUIO HA IPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
pEIIeHNU TPAKTUIECKUX 3a]]a4 MAaTEMAaTHIECKOW HAMPaBICHHOCTH;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



c(OPMHUPOBAHHOCTh IKOJIOTHYSCKON KYJIBTYpPbl, MOHMMAHHUE BIIMSHUS COIUAIBHO-IKOHOMHYECKUX IPOIECCOB HAa COCTOSHUE IPHPOJHON U
COLIMAJILHOW CPeJibl, OCO3HAHKE II00AIEHOTO XapaKTepa dKOJIOTHUSCKUX MPo0JIeM, OPHEHTAIUS Ha IIPUMEHEHUE MATEMAaTHICCKUX 3HAHHUM JUTS PEIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/Ibl, TUIAHUPOBAHHUE MTOCTYIIKOB M OIEHKU WX BO3MOXHBIX ITOCIICICTBUH ISl OKPYKAOIIEH CPeIbI;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTH HAyKH W OOLICCTBCHHOW IMPAKTHUKH, MOHUMaHHE
MaTeMaTHYECKON HAyKH Kak c(epbl YSIIOBEYCCKOM JIeATEIbHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYMMOCTH I PAa3BUTHS [IMBUIIM3ALMH, OBJIAJICHUE S3BIKOM
MaTEMaTHKd M MaTeMAaTHYECKOH KyIbTYpOH Kak CpEJICTBOM IIO3HAHHWS MHpPa, TOTOBHOCTh OCYIIECTBIISTH MPOSKTHYIO M HCCIIEIOBATEILCKYIO
NeSTebHOCTh HHIUBUYaTbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

BBISIBJIATh U XapaKTEpU30BaTh CYILIECTBEHHbIE PU3HAKU MAaTEMAaTHUYECKUX OObEKTOB, OHATHH, OTHOILEHUHN MEXAy NOHATUAMHU, (GOPMYIUPOBATH
OIpeJIesIeHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KiacCU(UKALMU, OCHOBAHMS Uil OOOOIIEHHs U CpaBHEHMS, KPUTEPUU MPOBOAUMOTO
aHaJIN3a;

BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBATH CY)KIEHUS: YTBEPAUTEIbHbIE U OTPUIIATENbHbIE, AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpeYUs B (paKkTax, NaHHBIX, HAOMIOJEHUAX U YTBEP)KACHUAX, Mpeaararb
KPUTEPUH IS BBISIBJICHMS 3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSATEIBHO JIOKA3aTelIbCTBA MATEMaTHYECKUX YTBEPXKICHHM (MpsIMble W OT INPOTHUBHOIO), BBICTpAUBaTh apryMEHTAlUIO,
IPUBOANUTH IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXIEHUS U BHIBOJIBI;

BbIOMpaTh croco0 pemieHus yueOHOHM 3aauM (CpaBHMBATh HECKOJIbKO BApUAHTOB pELICHHUs, BBIOMpaTh Haubojee MOAXOIAIMN C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBble nccienoBarebcKue 1eHCTBHSA:

HCIOJIb30BaTh BOMPOCH! KaK HCCIIEAOBATENLCKUI HHCTPYMEHT MO3HaHUs, (opMyIupoBaTh BONPOCH], (PUKCUPYIOIIME MPOTHBOpEYHE, Tpobdaemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (HOpMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMTO3UIMIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITEIIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAaHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObeKTa,
SIBJIGHUS, TIPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, IBICHUSIMU, IPOLIECCAMU;



CaMOCTOSITENIbHO (OPMYJIHUPOBATh OOOOLIEHUsT W BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHOIO HAONIOJEHMs, HCCIEeIOBaHUsA, OLCHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBJIATH 1e(pULUTHI MH(OPMAILMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUJIs pEILICHUs 3a/1auH;

BbIOMPATh NHPOPMALIMIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIUIO PA3IMUHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIHIO, IPEJICTABIATE €€ B Pa3IMYHBIX (POPMax, MILTIOCTPUPOBATH rPahUIECKH;

OLIEHUBATh HaIEKHOCTh HH(OPMALIMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHUMATDH U (1)0pMy.]II/IpOBaTB CYXKACHHA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMHA O6HICHI/I$I, SACHO, TOYHO, I'PaMOTHO BLIPpAKaTh CBOIKO TOYKY
3pEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO1y PELIEHMs 3a/1aul, KOMMEHTHPOBATh MOJTY4YEHHBIN pe3yJibTarT;

B X071 00CYX/IeHUs 3a/1aBaTh BOIPOCHI 10 CYILECTBY OOCYXIaeMOM TeMbl, POOJIeMBbl, pelaeMoi 3ajauu, BHICKa3bIBaTh HMJIEH, HAllEJICHHbIE Ha
IMOMCK PCHICHUS, COMNOCTABIATL CBOU CYXJICHHUA C CYXICHHAMHU APYIUX YUYACTHHUKOB gualiora, O6H3py>I(I/IBaTI> pasiinuue u CxXoACTBO HOSHHI/Iﬁ, B
KOPPEKTHOH (popMe popMyIupOoBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

NPEJCTABIATh Pe3ybTaThl PELICHUs 3aJaud, SKCIIEPUMEHTa, UCCIEeNOBaHMSA, MPOEKTa, CAMOCTOSTENHHO BBIOMpPATh (OpPMAT BBICTYIUIEHHUS C
y4€TOM 3a/1a4 MPe3eHTAUU U 0COOEHHOCTEH ayTUTOPHH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS

Camoopranmusanus:

COCTaBJIATH IUJIAH, aJITOPUTM PEIICHHs 3a/ladd, BEIOUpaATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BIIa/IETh HaBBIKAMU MTO3HABATENHHOMN peIeKCcuy Kak OCO3HAHUS COBEPIAEMbIX JEHCTBHUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YIbTATOB, BIAJETh
croco6aMu caMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca U pe3yabTaTa pelIeHHs] MaTeMaTH4YeCKON 3a1auH;

NpeABUACTE TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpPpU PEHICHUU 3ada4d, BHOCHUTb KOPPCKTUBEI B JCATCIBHOCTH Ha OCHOBE HOBBIX
O6CTO$[T€J'IBCTB, JaHHBbIX, Haﬁ)leHHBIX OH_II/I6OK, BBISIBJICHHBIX pr,)]HOCT@fI;



OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LEIM U YCIOBHSM, OOBSICHATH NPUUYMHBI JOCTHKEHHUS WIM HEJIOCTHKEHMS PE3yJbTaTOB JIEATEIbHOCTH,
HaXOo/UTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHasi 1eATEJILHOCTD:

MOHUMATh U UCIOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAIIbHOW pabOThI P pEHIeHNH Y4eOHBIX 33124, IPHHUMATh 11€7Ib COBMECTHOM
NesTeNbHOCTH, IUIAHUPOBAaTh OPraHM3allMi0 COBMECTHOH paloThl, pacHpelessTh BHJbl pPabOT, J0roBapuBaThCs, OOCYXIaTh MPOLECC U pe3yJbTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

Y4acTBOBATh B TPYMIIOBBIX (opmax padoThl (00CYkIeHUsl, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMbI» W WHBIC), BBIMOIHATH CBOIO YacTh pabOTHI U
KOOpJMHUPOBAaTh CBOM JACUCTBHS C JPYTMMH WIEHAMU KOMaH/bl, OLEHMBAaTh KAadyeCTBO CBOEro BKJIAaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpPMyYJIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiaacca o0ydaronuicss HAyIuTCs:

CBOOOJHO ONeEpUpOBaTh MOHATUAMHU: rpad, IUIOCKUM rpad, cBA3HbIN rpad, myTh B rpade, Lenb, LUKI, JAEPEBO, CTENEHb BEPLIMHBI, JEPEBO
CIIy4alilHOTO 3KCIIEPUMEHTA;

cBOOO/IHO ONEPUPOBATH MOHITUAMMU: CIyYailHBIN AIKCIIEPUMEHT (OTIBIT), CIIy4aiiHOE COOBITHE, DJIEMEHTAPHOE ClIydyaliHOE COObITHE (71€MEHTApHBIN
HCXO0J]) CIy4YaifHOTrO OMbITa, HAXOUTh BEPOSATHOCTU COOBITUM B OIBITAX C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU;

HaXoAuTh U (OPMYIHUPOBATh COOBITHA: NepeceyeHHne, 0ObEeJMHEHNE TaHHBIX COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JaHHOMY, HCIIOJIb30BaTh
auarpaMmsl Difniepa, KOOPAWHATHYIO MIPSIMYIO ISl pellieH s 3aa4, M0JIb30BaThCs (POPMYIION CIIOKEHHs BEPOSITHOCTEN Ul BEPOATHOCTEH ABYX M TpeX
CITy4allHBIX COOBITHI;

ONEpUpPOBATh TNOHATUSMU: YCJIOBHAsl BEPOSITHOCTh, YMHOKEHUE BEPOSTHOCTEW, HE3aBUCHUMBIE COOBITHS, JEPEBO CIy4allHOTO 3KCIEpUMEHTAa,
HaXO/UTh BEPOATHOCTU COOBITUH C NMOMOIIBIO MPaBUIIa YMHOXEHHMS, JE€pPEeBa CIY4alHOrO OIbITA, MCIIOJIB30BaTh (POPMYIy MOJHON BEpOSTHOCTH,
¢bopmyny baiteca npu periennu 3a1ad, onpenensaTh He3aBUCUMOCTb COOBITHI 110 (popMyJsie U 10 OpraHU3aLUHU CIYYaiHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YE€HHble KOMOMHATOpPHBbIE (HOPMYIBI ISl NEPEUUCIICHUS 3JIEMEHTOB MHOXKECTB, 3JEMEHTAPHBIX COOBITHI CIIy4ailHOrO OIBITa,
pelIeHus 3a/1a4 110 TEOPUU BEPOSITHOCTEH;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: OMHAPHBIN CTy4allHBIA ONBIT (MCHBITAHKE), YCIIEX U Hey/laya, He3aBUCUMbIE UCTIBITAHUS, CEPHUS UCTIBITAHUH,
HaXO/UTh BEPOSITHOCTU COOBITHI: B CEpHM HCHBITAHWNA JIO MEPBOrO yclexa, B CEpUHM HUCHBITaHUH BepHyNaM, B OMbITE, CBA3aHHOM CO CIy4YalHBIM
BBIOOPOM U3 KOHEYHON COBOKYITHOCTH;



CBOOOJHO OIEpPUPOBATh MOHATUAMU: ClydaiiHas BEJIMYMHA, paclipellelIeHue BEpOATHOCTEH, AuarpamMma paclpeesieHus, OMHapHas cilydaiiHast
BEJIMYMHA, TEOMETPUUYECKOE, ONHOMHUAIBHOE pacIipelesICHUE;

OIIEpUPOBATh MOHATUSIMHU: COBMECTHOE PACIIPEAEICHUE ABYX CIy4ailHbIX BEIMYMH, MCIOJB30BaTh TA0JIMIy COBMECTHOIO paclpeiciieHusl IBYX
CIly4ailHBIX BEIWYHMH JJIS1 BBIACICHUS PACHPECICHHS KaX/10i BEIMYUHBI, OTPEICICHUS HE3aBUCUMOCTH CIYYalHBIX BEIMYHH;CBOOOJIHO ONEPUPOBATH
MOHATUEM MaTEMaTHYECKOTo OKUIAHUS CIydalHOM BENMUYUHBI (pacupeleseHus), IPUMEHATh CBOMCTBa MaTeMaTHYECKOrO OXKHJAHUS NPU PELIeHUN
3aJa4, BBIUUCIIATH MATEMATUYECKOE OXKUIaHUE OMHOMMAJIBHOIO U F€OMETPUYECKOr0 pacipeieseHHit; CBOOOJHO ONepUpOBaTh MOHATUAMU: AUCIIEPCHS,
CTaHJIaPTHOE OTKJIOHEHHUE CIy4YailHOH BEJIMYMHBI, IPUMEHSTHh CBOMCTBA AMCIEPCHM CIIy4allHOM BEIMYMHBI (pacmpelerieHus) Npu pelieHud 3ajad,
BBIUUCIIATH IUCIIEPCHUIO U CTAHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 U OMHOMHUAIIBHOTO PACIIPEIEICHUM.

K xonny 11 kiacca oOyyaronuiicss HAQy4uTCs:

BBIUUCIIATh BBIOOPOYHBIE XApAKTEPUCTHKH 110 JAaHHOM BBIOOPKE M OLIEHUBATh XAapaKTEPUCTHKH TI'€HEPaJbHOW COBOKYIHOCTH JaHHBIX I10
BBIOOPOYHBIM XapakTepucThukaM. OIeHNBaTh BEPOSTHOCTH COOBITHH M MPOBEPATH MPOCTEHIINE CTATUCTHUECKUE THITOTE3bI, MOJIB3YICh U3yUCHHBIMU
pacupeneneHusIMy;

IIPUBOJUTL IPUMEPHI 3a/ay, NPUBOJALIMX K IOKA3aTEIIBHOMY pacCHpeleIcHHIo, 3alad, IPUBOJAIIMX K HOPMAJIbHOMY PpacCIpEIEICHMUIO.
OnepupoBaTh NMOHATUSAMH: (DYHKIUS IJIOTHOCTH BEPOATHOCTH IOKA3aTEJIbHOTO pacrpeeseHus, (QyHKIMs MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacrnpenenenus, GyHKIMS TJIOTHOCTA M CBOMCTBA HOPMAJIBHOTO PaCHpENeTICHUS;ONpPeAesaTh KOIDPUIMEHT JTMHEWHONW KOPPEISIUU, BHIOOPOUYHBIM
KO3 (HULIUEHT KOPPEALIUH.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE

MporpamMmal Bcero pecypcshl
1 DnemMeHThl Teopuu rpados 3 bubnmorexa LIOK
https://m.edso00.ru/25c6d12b
bubnnoreka IIOK
) Cny4aiiHbI€ OIIBITHI, CITy4aiiHbIC COOBITHS U 3 https://m.edsoo.ru/7¢9033a8
BEPOATHOCTH COOBITUI bubnnorexka HOK
https://m.edso0.ru/64d75244
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOXKEHUE U YMHOXKEHHUE bubnuorexa [HOK
3 . 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTb. https://m.edsoo.ru/5e8fa94a
HesaBucumplie coObITHs
4 OneMeHTbl KOMOMHATOPUKH 4 bubmmorexa LIOK
https://m.edsoo.ru/ble76d3a
Cepun nocrienoBaTeNbHBIX UCTIBITAHUI.
5 I/IciblTaHmI BipHynJm. Cayyvaiinelii BEIOOp 5 bubmmorexa LIOK
. https://m.edsoo.ru/29dc6cb9
13 KOHEYHON COBOKYITHOCTHU
6 CityqaiiHble BEJIMYUHBI M paCIpeIeIICHUs 14 bubmmorexa LIOK
https://m.edsoo.ru/fa47998f
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

No /i HaumeHoBaHue pa3aeioB U TeM KosmyecrBo yacoB DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTebHbIE
NPOrpaMMmblI Bcero pecypcel
1 3aK0H OOIBIINX YHCET 5 bubmmorexa LOK
https://m.eds00.ru/430d330a
. bubmuorexa [HOK
2 DeMEeHTBl MAaTEMAaTHYECKOH CTaTUCTUKH 6

https://m.edso0.ru/430d330a

HenpepbiBHBIEC CTy4aiiHbIC BETMYHHBI
3 (pactipeenieHus ), MoKa3aTeIbHOE U 4
HOPMAaJILHOE pacpeCICHHS

bubmuorexa [JOK
https://m.edso0.ru/430d330a

4 Pacupenenenue Ilyaccona 2 bubmorexa [IOK
pea y https://m.edsoo.ru/430d330a

5 CBs13b MEXKIY CIIYYAHBIMHA BEJTMYMHAMUT 6 bubmmorexa HOK
Ay Cyd https://m.edsoo0.ru/430d330a

6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUT 11 bubmorexa [IOK

https://m.edso0.ru/430d330a

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




4. IPOBEPSEMBIE TPEBOBAHUSA K PE3YJBbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIbHON NPOI'PAMMBI

10 KJIIACC
Kon
nposepsieMoro  IIpoBepsiemble IpeMeTHbIE pe3yJbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl CpeiHero oouiero oopa3oBaHus
pe3yJbTaTa
6 Teopust BeposITHOCTEN M CTaTHCTHKA

6.1 UuTtaTh U CTPOUTH TAOIULIBI U AUATPAMMBI

6.2 OnepupoBaTh MOHATUSAMU: CpeiHee apupMeTHdecKoe, MeIuaHa, HauOoJblllee, HaUMEHbIIee 3HAUYEHHE, pa3MaX MAacCHBa UYHCIIOBBIX
TAHHBIX
OnepupoBaTh NOHATUAMHU: CIIydalHBIN SKCHEPUMEHT (OIBIT) U clydaiiHOe COOBITHE, 3JEMEHTAapHOE COOBITHE (3JIEMEHTapHbIM UCXO[)

6.3 CJIyJaifHOrO OIbITa; HAXOJUTh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOXKHBIMM CIy4allHBIMH COOBITHSMH, HAXOJUTh U CpPAaBHUBATb
BEPOSTHOCTU COOBITHH B U3yYEHHBIX CIyYalHBIX SKCIIEPUMEHTAX

6.4 Haxoqute ¥ QopMynupoBaTh COOBITHS: TepeceueHne M OOBbeIUHEHHE MAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY)
COOBITHIO; 110JIb30BATHCS AUArpaMMamu Jitnepa 1 (popMysIoi CI0KEHHUs BEPOSTHOCTEN NP PEILIEHUH 33434

6.5 OnepupoBath TMOHATUAMMU: YCTOBHAS BEPOATHOCTD, HE3ABUCHMbIE COOBITHS; HAXOJIUTH BEPOSTHOCTH C MOMOIIBIO MPAaBUIa YMHOXKCHHUS,
C MOMOIIBIO JEPEBa CIY4alHOIO OIbITa

6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS IIPU PEIICHUH 3a1a4

6.7 OnepupoBaTh NOHATHAMHU: UCIBITAHUE, HE3aBUCUMBIE HCIBITAHWSA, CEpUSl MCIBITAaHMM, YCHEX U HEy/Aada; HaXOAUTh BEPOSTHOCTH
COOBITHII B CEpHM HE3aBUCUMBIX UCTIBITAaHUI 10 IEPBOTO ycIieXa, HaXOJUTh BEPOSTHOCTH COOBITHI B cepuM UcIbITaHU bepHymun

6.8 OnepupoBaTh NOHATHUAMU: CIIy4aiHasl BEJIMUMHA, PACIPECIICHUE BEPOSTHOCTEH, [UarpaMma pacipeesIeHus




11 KJIACC

Kon
nposepsieMoro  IlpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOIrpPaMMBbI CpeHero oouero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOSTHOCTEHN U CTAaTHCTUKA

51 CpaBHUBaTh BEPOSTHOCTH 3HAYCHUM ciy4yaiHOMI BEJINYHHBI
[10 PaCIpPECIICHUIO WIX C IIOMOILBIO JUarpamMm

52 OnepHVpOBvaTL MOHATHEM MaTEMaTHYECKOTO OKMAAHMSA, MPUBOJUTH HPUMEPBI TOrO, Kak MPUMEHSETCd MaTeMaTHYeCKOe OKUAAHHE
CIly4ailHOM BEJTMYMHBI, HAXOJUTh MATEMAaTHUYECKOE OXKHUIaHUE TI0 JAHHOMY PaclpeaeIeHUI0

5.3 VImeThb npesicTaBiIeHne O 3aKOHE OOJIBIINX YUCET

5.4 VIMeTh npeicTaBiIeHue O HOPMAJIbHOM paclpeesieHuN




5. MPOBEPAEMBIE DJIEMEHTbBI COAEP) KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUS
6 [Teopwust BepOSITHOCTEH U CTATHCTHKA

6.1 [IpencraBieHue QaHHBIX ¢ HOMOLIbIO Tabaul u auarpamMm. CpenHee apudmMeTHyeckoe, MeinaHa, HauOoJIbllee ¥ HaUMEeHbIlIee 3Ha4eHus, pa3Max,
UCTIepCHs M CTaHIapTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
CryuaiiHbple SKCIIEpUMEHTHI (OIBITHI) U ClIydaifHble COOBITHA. DJIeMeHTapHble COOBITHA (MCXO0bl). BeposTHOCTH citydaitHOro coobiTus. biusocTs

6. [|HacToTel
U BEpOATHOCTH coObITHH. CilyuaiiHble OIBITBI C PaBHOBO3MOXKHBIMU JJIEMEHTApHBIMU COOBITHSIMU. BeposTHOCTH cOOBITHII B oOIBITax
C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU COOBITUSAMHU

6.3 |Omneparuu Haja COOBITUAMMU: IIepeceueHre, 00beAMHEHNE, IPOTUBOIIOIOKHBIE cOObITHS. Jnarpammel Diinepa. @opmyiia cloKeHHUs BEPOSTHOCTEN

6.4 |YcioBHas BEpOATHOCTb. Y MHOKEHHE BeposiTHOCTEH. [lepeBo ciydaiiHoro skcniepumenta. @opmyra nmosHoi BeposiTHocTH. He3aBucuMble coOBITHS

6.5 |[KomOunaTopHoe npasusio ymHOXeHus. [lepecranoBku u paxropuan. Yucno coueranuii. Tpeyronsuuk [lackansa. @opmyna 6unoma HerotoHa

6.6 brHapHbIil cilyyaifHbIi ONBIT (MCHBITaHUE), ycneX M Heynada. HesaBucumble ucnbsitanus. Cepus HE3aBUCUMBIX MCIBITAHUN 10 NMEPBOTO ycmexa.
Cepusl HE3aBUCUMBIX MCIIbITaHUN bepHyum

6.7 Cnyudaiinas BenuuuHa. Pacnpenenenue BeposiTHocTell. [luarpamma pacnpenenenus. IIpumepsl pacnpeneneHuii, B TOM 4HCI€ F€OMETPUYECKOE

1 OMHOMUAIBHOE




11 KUIACC

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA

5 Teopust BEpOATHOCTEN U CTaTUCTHKA

UrcnoBbie XapaKTCPHUCTHUKHU CﬂyqaﬁHBIX BCJIMYMH: MATCMAaTHUYCCKOC OXHWAAaHUC, IHUCICPCHA U CTAHAAPTHOC OTKJIOHCHHC. HpI/IMepr
IPUMCHCHUA MATCMATHUYCCKOIo OXHWAaHWA, B TOM 4YHCJIC B 3aga4dax U3 HOBCCHHCBHOﬁ u3HU. MareMmaTuueckoe OXHUJaHHUC 6HH8.pHOfI

51 CIIy4allHOM BeJMYMHBL. MareMaTuyeckoe OXUIAHME CyMMBbl CIIy4alHBIX BEIMYMH. MareMaTudeckoe OXUIAaHWE U JUCIEepPCUs
reOMETPUYECKOro U ONHOMHAIBHOTO paclpeaeIeHuit

5.2 3aKoH OOJIBIINX YHCET U €r0 Pojib B HayKe, MPUPoe U o0miecTBe. BoiOOpOUHbI METO I HCcCie10BaHUH

53 [IpuMepsl HENpepbIBHBIX CIIydalHBIX BeJWYMH. [loHATHE O IUIOTHOCTM pacmpelesieHus. 3afadd, I[PUBOIALIME K HOPMaJIbHOMY

pacnpezenenuto. [loHaTHe 0 HOpMaJIbHOM paclpeAeIeHIN

6. MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHETI'O OBIIET'O OBPA30OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3y/1bTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero
TpeOOBaHUS o01ero oopasoBanus

Bnagenue MeronamMu J10Ka3aTeNnbCTB, aJTOPUTMAMU DPEIIEHUs 3ajad; yMeHHe (OpMynHpoBaThb M ONEPUPOBATH MOHITUSIMMU:
oIpeJiesIeHUe, akcoMa, TeopeMa, CJIEJCTBHUE, CBOMCTBO, IPU3HAK, J10Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITUPOBKHU; IPUMEHAThH
ux; ymeHue (opMynIupoBaTh OOpaTHOE M TPOTHUBOIOJOKHOE YTBEPXKACHHE, NPUBOAUTH HPUMEPHl U KOHTPHPUMEDHI,
HCIIOJIB30BAaTh METOJ MAaTEMaTU4YECKON MHAYKLIHMH; IIPOBOJUTH JOKA3aTEIbHBIC PACCYKACHUS IIPU PEIICHUM 3a/1ad, OLEHUBATH
1 JIOTHYECKYI0 TPABUWIBHOCTh PACCYXKIEHUN; YMEHHE OIEpUPOBATh MOHATHSAMHU: MHOYKECTBO, ITOJAMHOKECTBO, ONEpalMy HaJ
MHOECTBAMHU; YMEHHE HMCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapar [Ulsl ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUN U
IIpU pEIIeHUH 3a/1ay, B TOM YMCJIE U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIepeBo, LMK, rpad Ha MIIOCKOCTH; YMEHHUE 33JaBaTh U OMMUCHIBATH Tpadbl pa3IuyHBIMU CIOCO0AMH; UCIIOIB30BATh rpadbl mpu
penieHnu 3a1a4y

2 YMmenue ONCPpHUPOBATH MOHATHAMU: HATYPAJIBHOC YUCJIO, LCJIOC YHCJIO, CTCIICHL C LCJIBIM IOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ




Koa nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro
001ero ooOpazoBaHus

CTEIEHH, CTENICHb C PAl[MOHAJIHBIM [T0Ka3aTelleM, CTEIIeHb C IeHCTBUTENbHBIM [TOKa3aTesIeM, JOrapuM 4ncia, CHHYC, KOCHHYC
U TaHINeHC IIPOM3BOJIBHOIO YHCIA, OCTATOK II0 MOXYJIO, PALUOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIO, MHOXKECTBA
HaTypaJbHbIX, LENbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHME HCIOJIb30BaTh NMPHU3HAKK AEIMMOCTH, HAaUMEHbLIMH
OOIMi JenuTeNs U HauMeHbIee oOIIee KpaTHOE, alropuTM EBKIWAAa NMpu pelmeHuH 3a/ad; 3HAKOMCTBO C Pa3TUYHBIMU
MO3UIIMOHHBIMM CHUCTEMaMHU CUHCIIEHHUS; YMEHHUE BBINOJHATh BBIYMCICHHE 3HAYeHUH M IpeoOpa3oBaHUs BbIPAXEHUH CO
CTENEHSIMHM U Jiorapupmamu, IpeoOpa3oBaHus ApOOHO-PAllMOHATBHBIX BBIPAKEHUN; YMEHHE OIEpUpPOBATh IOHATHIMMU:
[I0CJIeI0BATENbHOCTD, apu(pMeTHUYecKas MPOrpeccusi, FreoMeTpruecKas mporpeccus, 0ECKOHEYHO yObIBarOIasi reoMeTpuyecKas
mporpeccus; yMEHUE 3a/1aBaTh IOCJIEA0BATEILHOCTH, B TOM YHCIIE C MMOMOIIBIO PEKYPPEHTHBIX (HOpMYJ; YMEHHE ONEepHpPOBAThH
MOHATUSMH: KOMILJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4MCiIa, MOJAYJIb U apryMEHT KOMIUIEKCHOTO uucia, ¢dopma
3aIMCH KOMIUIEKCHBIX YnCell (TeOMETpUIecKasi, TPUTOHOMETPUIECKast U alre0panveckas); yMeThb IPOU3BOANTE apu(hMETHIECKUE
JeUCTBUS ¢ KOMIUJIEKCHBIMM YHCJIAMU; MPUBOJUTH IPUMEPHI UCIOIb30BAHNS KOMIUIEKCHBIX UYHCENl; OIEpUPOBATh HMOHATHIMM:
MaTtpuna 2x2 u 3x3, onpeAeauTellb MaTPUILIbl, T€OMETPUUECKHUI CMBICIT ONPEAEIUTENS

YMeHue omnepupoBaTh MOHATHUAMU: PpalMOHAIbHBIE, HPpPALMOHAIbHbIE, IOKa3aTelbHbIE, CTENEHHbIE, JOrapupMHUUEcKue,
TPUTOHOMCTPHYCCKUEC YPABHCHHA W HEPABCHCTBA, UX CUCTCMbI; YMCHUEC OIICPHUPOBATH MMOHATHUAMU: TOKACCTBO, TOKICCTBEHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHUH M HEpPaBEHCTB, PaBHOCHIIBHOCTh ypaBHEHUH, HEpaBEHCTB U
CUCTCM; YMCHHC pCIIaTb YpPaBHCHHA, HCPABCHCTBA MW CHUCTEMBI C IIOMOIIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTb YpaBHCHUA,
HEPABEHCTBA M CUCTEMBI C [apaMETPOM; IPUMEHATH YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI U1 PELICHUS MATEMaTHYECKUX
3aJ1a4 ¥ 3aJ1a4 U3 pa3Iu4HbIX 00JacTell HAyKH U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYyHKIMS, Y4ETHOCTh (DYHKIHMM, MEPUOAMYHOCTh (DYHKIMM, OrpaHMYEHHOCTb (DYHKIIMH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (PYHKILIMY, HanOoblllee M HAaMMEHbIIee 3HaUeHUs (PYHKIIMU Ha IPOMEKYTKE, HETIpepbIBHAs
GbyHKIMSA, acCUMOTOTHI rpaduka (QyHKIMH, TiepBasi U BTOpas MPOU3BOAHAS (DYHKIUHU, T€OMETPHUECKUN U (U3NYECKUN CMBICIT
MIPOU3BOIHOM, EpBOOOpa3Hast, ONPEACIEHHbIN HHTErpajl; yMEHNE HAXOJUTh aCUMIITOTHI Ipadyka QyHKIMH;, YMEHUE BBIUUCISTh
MPOU3BO/IHBIE CYMMBI, MPOU3BEJICHUS, YaCTHOTO M KOMIIO3UIMM (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTeJIbHOM K rpaduky
(GyHKIIUM; YMEHUE HaXOAUTh MPOU3BOHBIE AJIEMEHTAPHBIX (PYHKIUH; YMEHUE UCMOJIb30BaTh MIPOU3BOJHYIO JUISI UCCIIET0BAHUS
GyHKUIMH, HAXOIUTh HAWOOJBIIME M HAaMMEHbIINE 3HAYeHUs (DYHKIMI; CTPOUTH IpadMKM MHOTOWIECHOB C HCIOJIb30BaHHEM
anmapara MaTeMaTHYeCKOro aHalIN3a; IPUMEHATh POU3BOIHYIO JUIS HAXO0KICHHS HAWy4lIero pelleHns B MPUKIIAIHBIX, B TOM
YHcie COLUATBbHO-I)KOHOMHUYECKUX M (U3MYECKHX 3ajjauyax; HAXOJUTh IUIOWAad U OO0bEMBI (UIYp C MOMOIIBI0 HMHTErpaja;
MIPUBOJIUTH MPUMEPHI MATEMATUYECKOT0 MOJIEIMPOBAHMS C TOMOUIBI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATHAMH: TIpaduk (GYHKIUH, oOpaTHas (QYHKUMS, KOMIO3ULMA (QYHKIMH, JuHEeHas ¢GyHKus,
KBaJgpaTu4Has (QYyHKIMS, palnuoHanbHas (YHKIMS, CTerneHHas (YHKIWs, TPUTOHOMETpUYECKHue (YHKUIUHU, OOpaTHbIE




Koa nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro
001ero ooOpazoBaHus

TpUrOHOMeTpHYecKrne (YyHKIMHM, TNOKazaTelbHas M Jorapupmuyeckas (QyHKIHH; YMEHHE CTPOUTh TpapuKH H3yYEeHHBIX
(GyHKUIMH, BBITOTHATH peoOpa3zoBanus rpaukoB GyHKINH, HCIIOIB30BaTh rpauKy I U3y4EHHSI IPOLIECCOB U 3aBUCUMOCTEH,
IpY PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 pealibHOM JKU3HU; BBIPAXaTh (OPMYJIaMU 3aBUCUMOCTU MEXKIY
BEIMYMHAMU; HCIIOJIB30BaTh CBOMcTBa U rpadukd (GYHKUMH JUIS  pelIeHus ypaBHEHHWH, HEPAaBEHCTB M 3ajad
C mapameTpaMu; U300paxaTh Ha KOOPAMHATHOW TNIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUI, HEPABEHCTB U X CUCTEM

YMeHue peniath TEKCTOBBIC 33/1a4M Pa3HBIX THUIOB (B TOM YMCIIE HA MPOIEHTHI, IOJIM M YaCTH, Ha JIBIKEHUE, pabOTy, CTOUMOCTD
TOBapOB M YCJIYr, HAJOTH, 33Ja4yd W3 OOJACTU YNpPAaBIECHUS JTUYHBIMU U CEMEHHBIMU (PUHAHCAMM); COCTABIISTH BBIPAKECHMUS,
ypaBHEHHUS, HEPaBEHCTBA M UX CHCTEMbl IO YCJOBHUIO 3a/layd, MCCIENOBaTh IIOJIYYEHHOE pEIIeHUE | OIEHUBATh
MPaBAONOI00HOCTh PE3yNbTATOB; YMEHUE MOJICIMPOBATh PEAIbHBIE CUTYAIlMH Ha S3bIKE MAaTEMATHKHU; COCTABISATh BBIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4d, UCCIIEIOBATh MOCTPOECHHBIE MOJIEIH C UCIOIB30BAHUEM arlmapara
anreOpbl, MHTEPIPETUPOBATH MOTYYCHHBINH PEe3yIbTaT

YMeHne onepupoBaTh TMOHATHAMH: CpelHee apu]MeTHdecKkoe, MeauaHa, HauOoJblllee W HAaUMEHbIIEEe 3HAYCHUS, pa3Max,
JMCIIepCUs, CTaHJapTHOE OTKJIOHEHUE YHMCIOBOTO HAOOpa; YyMEHHE U3BJIEKaTb, HWHTEPIPETUPOBATh HH(OPMAIHIO,
MpE/CTaBICHHYI0 B TaOiMIax, Ha JAMarpaMMax, rpadukax, OTpa’kalollyl0 CBOWCTBAa pealbHBIX IPOIECCOB M SBIICHUN;
NPEJCTaBIATh MH(OPMAIMIO C MOMOINBIO TaOJMIl M JAMarpamMM; HCCIENOBaTh CTaTUCTHUECKUE [aHHbIE, B TOM 4YHCIE C
NMPUMEHEHUEM TIpaUUecKuX METOAOB U JJIEKTPOHHBIX CpEACTB; TIpapUUecKd MCCIEI0BaTh COBMECTHBIE HAOIIOACHUS
C MIOMOIIBIO TUarpaMM pacCeMBaHUs U IUHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHAMM: CIyYalHBIH OINBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTb CIy4ailHOTO COOBITHS; YMEHHE
BBIUHCIIATh BEPOSITHOCTH C HCIOJB30BaHUEM TIpa@UuecKUX METOAOB; NPUMEHATH (OPMYJIbl CIOXKEHUS WU YMHOXEHUS
BEpOSITHOCTEH, (hopMyay TMOJHOM BepoATHOCTH, (opmyny bepHymin, komMOMHaTOpHbIE (akThl U (GOPMYNbI; OLIEHUBAThH
BEPOSTHOCTH pEAIbHBIX COOBITHUI; YMEHHE OINEpPUPOBATh MOHATUSMU: CllydyailHas BEJIMYMHA, paclpeielieHue BEpOsITHOCTEH,
MaTeMaTHYeCKOe OXKUAAaHUE, IHUCIEpPCHUs M CTaHJapTHOE OTKJIOHEHHE CIIydalfHOW BEJNMYMHBI, (YHKLUUHU paclpenesieHus MU
IJIOTHOCTA PAaBHOMEPHOTO, IMOKA3aTeIbHOTO M HOPMAJIbHOI'O pACIpPEACIICHHN; YMEHHE MCIOJb30BaTh CBOMCTBA HM3YYECHHBIX
pacripesienieHuil Ul peleHus 3aa4; 3HaKOMCTBO C HMOHSATUSIMH: 3aKOH OOJIBIIIMX YHCEN, METO/bl BEIOOPOUYHBIX HCCIIEIOBAHUIA;
YMEHHE NPUBOAUTH MPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
ONEpPUPOBATH MOHATUSAMH: COYETAaHUE, MEePECTAaHOBKA, YUCIO COYETAaHHH, YUCIO TMepecTaHOBOK; OmHOM HbloToHa; ymeHue
MPUMEHITh KOMOMHATOpHbIE (aKThl W PACCYKIEHHUS IJs pelIeHMs] 3a/lady; OLEHUBATh BEPOSTHOCTU peajbHBIX COOBITHI;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH MOJTYUEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh MOHSITUSIMH: TOUKA, MpsMasi, MIOCKOCTb, POCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIJa, MJIOCKUN Yrodi,
JIBYTPAaHHBI YToJI, TPEXIPaHHBIA YTOJI, CKpPEIIMBAIOLIMECS NpsMble, MapalJIeIbHOCTh M NEPHEHIUKYISIPHOCTh MPSIMBIX U




Koa nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro
001ero ooOpazoBaHus

HHOCKOCTCﬁ, Yroj MCXKAY IMPAMBIMHA, YIOJI MCXKIY HpﬂMOﬁ " IJIOCKOCTBIO, YI'OJI MCXKAY INIIOCKOCTAMHU, PACCTOAHHUE OT TOYKH O0
IIOCKOCTH, PAaCCTOAHUC MCXKAY IPSAMBIMU, PACCTOSAHHUC MCKAY IINIOCKOCTAMHU, YMCHHC HCIOJIB30BATh IpHU PCIICHHU 3a1ad
HU3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPHUH; YMCHHEC OLCHUBATH pPasMEpPhbL 00BEKTOB OKpYyXKaromero Mupa, CTpOUTH
MAaTCMAaTUYCCKHUEC MOJCJIN C TOMOIIIBIO TCOMETPUICCKUX MOHITUN U BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh HMOHATHAMMU: IUIOLWIAb (GUIYpbI, 00bEM (QUIypbl, MHOTOTPAHHUK, NPABHJIbHBIH MHOTOTPAHHUK, CEUEHHE
MHOTOTpaHHHKa, Ky0, mapajuienenures], mpu3Ma, mupamMusa, Gurypa u moBepxXHOCTh BpaIICHUs, HWIMHAP, KOHYC, map, cdepa,
wiomanas cepobl, IUIOMAAb IOBEPXHOCTU MUPAMUIBI, IPHU3MBbI, KOHYyCa, UWIMHIpA, O0BEM KyOa, NPSAMOYTOJIBHOIO
napajuieJenuIena, MUpaMuibl, IPU3Mbl, [WIAHIpA, KOHYCa, IIapa, pa3BEpTKa IOBEPXHOCTH, CEHYEHMS KOHYCa M LWIMHIpA,
napajiesibHble OCH WJIM OCHOBAaHHUIO, CEUEHHE IIapa, IIOCKOCTh, Kacarowascs cdepsl, LUINHApPA, KOHYCa; YMEHUE CTPOMUTH
CeUeHHEe MHOTOTPaHHHMKA, M300pakaTh MHOTOTPAaHHHMKH, (UTYPbI M MOBEPXHOCTH BpPALICHHS, MX CEUCHHs, B TOM YHCIE C
MIOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSATh CBOICTBA r€OMETPUYECKHX (UTYp, CaMOCTOATENBbHO (OPMYIUPOBATH
OTIpeJIeJICHUs] U3Y9aeMbIX (PUTYp, BBIBUTATh THIOTE3BI O CBOMCTBAX M MPU3HAKAX FEOMETPUYECKUX (DUTYpP, OOOCHOBHIBATH WIIN
olpoBepraTb MX; YMEHHME IPOBOAUTH KiAaccUUKalLKI0 (QUIyp HO Ppa3IUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOIUMbIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHMS
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YMeHnue onepupoBaTh MOHATUSAMU: IBHKEHUE B MPOCTPAHCTBE, NapaJlIeNIbHBIN IEPEHOC, CUMMETPHUS Ha MJIOCKOCTH U B NPOCT-
paHCTBe, MOBOPOT, IpeoOpazoBaHue Noa00us, MOA00HbIE (PUTYPBI; YMEHHE PACIIO3HABATh PABHBIE U MOJ00HBIE QUTYDPHI, B TOM
4uclie B IPUPOJE, MCKYCCTBE, APXUTEKTYPE; MCIOIb30BaTh I€OMETPUYECKHE OTHOLIEHWS INpPU PEUICHWM 3a/lad; HaXxOIUThb
reOMEeTPUYECKNE BEIMYMHBI (UIMHA, YToJl, IUIOIIaJb, OOBEM) MPH pEUIeHUM 3aJad M3 APYrUxX Yy4eOHBIX IMPEeIMETOB M W3
peanbHON >KHU3HU; YMEHHE BBIUMCIATH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA, Yroj, IUIOMagb, 00BEM, IUIOMAAb MOBEPXHOCTH),
UCIOJIb3YSl M3yueHHbIe (OPMYJIbI U METOABI, B TOM YHCIIE: IUIONIa[b MOBEPXHOCTH MUPAaMUAbI, MPU3MbI, KOHYCA, LMJIMHApA,
wiomane chepbl; 00bEM KyOa, MPSIMOYTOJBHOTO Mapaieienunesna, TMpaMuibl, TpU3Mbl, HWIMHIPA, KOHYCa, IIapa; yMEHHUe
HAXOJUTh OTHOLIEHHE 00BbEMOB MOT0OHBIX PUTYP
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VMmenune OINCpHUPOBATH IMOHATHUAMU: HPAMOYIOJIbHAad CUCTEMA KOOPJAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAWMHATHEI BEKTOpA,
CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpPA HA YHUCIIO, PA3JIOKCHUC BCKTOpA IIO 6asncy, CKaJIIpHOC MPOU3BECACHUC, BECKTOPHOC
IMPOU3BCACHUC, YIoJ MECXKAY BCEKTOpaMH, YMCHHE HCIIOJIbE30BaTh BeKTOpHBIﬁ n KOOp)IPIH&THBIfI METOO JJid PCIICHUA
TCOMCTPHUYICCKUX 3ada4 U 3a]a4 JPYTHUX y‘IC6HBIX pecaAMCTOB
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YMmeHnue BbIOMpaTh MOAXOASIINNA METOA AJIsl PellleHus 3a/ay; MOHMMaHHWEe 3HAYMMOCTH MAaT€MaTUKU B U3YUYEHUU NMPHUPOIHBIX
1 OOILECTBEHHBIX MPOLIECCOB M SBJICHUH; yMEHHE pPACIO3HABAaTh MPOSBICHUWE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, yMEHHE
MIPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI POCCHUMCKON M MUPOBOM MaTEMaTHYECKON HAYKU




/. MIEPEYEHB DJIEMEHTOB COAEPXAHUSI, IPOBEPSIEMbBIX HA EI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 UYuclia v BBIYKMCIICHUS
1.1 HarypanbHble u nensle yncina. [Ipu3Haku JeTMMOCTH HEeITbIX YUCeI
1.2 Parmonanbabie uncna. OOBIKHOBEHHBIE U IECATUYHBIE POOH, MPOLICHTHI, 0ECKOHEYHBIE IEPUOIUIECKUE TPOOH
1.3 ApudmeTrnueckuil KOpeHb HaTypajJbHOU cTeneHu. JIeHcTBYs ¢ apupMEeTHUeCKUMHI KOPHIMHU HATypaJIbHOW CTENIEHH
1.4 CreneHsb ¢ 1nenbIM rnokaszareneM. CTeNeHb ¢ pallMOHaIbHBIM MoKa3areneM. CBOWCTBA CTENCHU
1.5 CuHyC, KOCHHYC M TAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecsiTuuHble ¥ HaTypasIbHbIE JOrapu(Mbl
17 JlelicTBUTENbHBIE YHCITIA. ApI/I(bMeTI/ILICCKI/I% onepauuy ¢ JAEHCTBUTENbHBIMU uuciamu. [IpubnmkEHHbIE BBIYMCIEHUS, MpPaBUIA OKPYIJICHUS,
NPUKUIKA U OLIEHKA pe3yJIbTaTa BHIYMCICHUN
1.8 IIpeobpazoBanue BeIpaKeHUI
1.9 KommniekcHble uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Ienbie u 1poOHO-paIMOHATIbHBIE YPAaBHEHHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpUroHOMETPUYECKHE YPaBHEHUS
2.4 IToka3arenbHble U TorapupMHUUECKUe YpaBHEHHS
2.5 Ienbie u 1poOHO-paIMOHATBHBIE HEPABEHCTBA
2.6 HppanmonanpHble HEPABEHCTBA
2.7 ITokazarenpHbIe 1 JOorapuMUIECKUE HEPABEHCTBA
2.8 TpUroHOMETPUYECKHE HEPABEHCTBA
2.9 CHUCTEMbI ¥ COBOKYITHOCTH YPAaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA M CUCTEMBI C apaMeTpaMu
2.11 Matpuna crucTeMsl JUHEHHBIX ypaBHEHUI. ONpeeanTenb MaTpULbl
3 DyHKIMH U rpaduku
31 OyHKMA, cnocoObl 3aganus QyHKIMH. ['paduk Qynkuumu. B3zaumHo oOpatHbie ¢yHkimu. YETHble m Heu€THble (yHKIMH. [lepuoanueckue

byHKIUA




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Ob6nacte omnpezneneHuss U MHOXeCTBO 3HaueHWH ¢yHkuuu. Hymn ¢ynkiun. IIpoMexyTKu 3HAKOHNOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTHU

3.2 ¢ynkun. MakcuMmymbl 1 MUHIMYMBI QyHKIMH. HanOomnbiiee 1 HanMeHblIee 3HaueHne (YHKIIMU Ha IPOMEKYTKE
33 CrenenHas dhyHKIHS c HAaTypaJbHbIM u LEJIbIM MOKa3aTelieMm. Eé CBOMCTBa
u rpaduk. CBoiicTBa U rpaduK KOpHs N-O CTeNeHU
3.4 Tpuronomerpuueckre PyHKINU, UX CBOWCTBA U TpapuKu
3.5 ITokazarenbHas 1 JjorapudmMudeckas QyHKINN, KX CBOWCTBA U TpaduKu
3.6 Touku pa3pbiBa. AcuMnToTsl rpadgukoB ¢pyHkuuil. CBoicTBa YHKINI, HENPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CITIOCOORI 3aaHUs OCIEI0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomerpudeckas nporpeccuu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana MmaTreMaTHYeCKOTro aHajm3a
4.1 ITpousBoaHast pyHkuuu. I1pon3BoaHbIe JIeMEHTAPHBIX (YHKINHA
492 [IpumeHneHne TPOU3BOAHOMN K UCCIIETOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTD M SKCTpeMyMbl. HaxoxaeHrne Hanbopero 1 HaMMEHbIIETO 3HAYCHHUS
(GYHKIMH Ha OTpe3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHoXecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepaiuu HaJl MHOKecTBaMu. Jlnarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTAaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v NOBEpXHOCTH BpalleHUs
7.5 KoopauHaThl 1 BEKTOPbI
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