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HOACHUTEJBHASA 3AIIMCKA

Pabouvas mporpamma yueOHOro Kypca «BeposSTHOCTh U cTaTucTHKa» 0a30BOro ypoBHs i oOydaromumxcs 10 —11 kmaccor
paspaborana Ha ocHoBe DenepanibHOro TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpeJHero ooIero 00pa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHHIA, TPEIBABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TPaUIIHIA
poccuiickoro oOpa3oBaHms. Peamuzanus mnporpaMMbl  00SCIICUMBACT OBJIAJICHUE KIIFOUCBBIMU KOMIIETCHIIUSMH,
COCTaBISIIOLNIMMH OCHOBY JUIS CaMOpa3BUTHs M HENPEPHIBHOTO 0Opa30BaHMSA, LEIOCTHOCTh OOIIEKYIBTYpHOTO,
JIMYHOCTHOT'O U MTO3HABATEIILHOTO Pa3BUTHUS JINYHOCTH 00YUaIOIIIMXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIll Kypc «BeposTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHSI SIBIISIETCS] TPOAOIDKEHHUEM W Pa3BUTHEM OJIHOUMEHHOTO
y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOW InKoJbl. Kypc mpemHasHaueH it (GopMUpOBaHHS y OOy4aroIUxcs
CTaTUCTUYECKON KyJIbTYpPbI U MOHUMAHUS POJIM TEOPUH BEPOATHOCTEH KaK MAaTEeMaTH4YE€CKOrO MHCTPYMEHTA JUId U3Y4eHUs
CITy4aifHbIX COOBITHIA, BEIMYMH U TpolieccoB. [Ipyu u3ydeHnn Kypca o0oralaroTcs IpeCTaBlIeHUs YIalIuXcs 0 METoaax
WCCIIEIOBAaHUSI M3MEHYMBOTO MHUPA, pPa3BUBAeTCs MOHMMAHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHX METONOB
MO3HaHMS KaK HEOTHEMJIEMON YacTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMS.

Conepkanue Kypca HalpaBlI€HO Ha 3aKpelyieHHe 3HaHUH, MOTYYeHHBIX MPU M3Yy4EeHHH Kypca OCHOBHOM IIKOJBI M Ha
pa3BUTHE TPEACTABICHUH O CIyYalHBIX BEIWYMHAX M B3aUMOCBS3SX MEXIY HUMH Ha BKHBIX MPUMEPAX, CEOXKETHI
KOTOPBIX TIOYEPITHYTHI U3 OKPYXKAIOIIEro MUPA.

B coorBercTBUM € yKa3aHHBIMH IENISIMU B CTPYKType yueOHOro Kypca « BeposTHOCTh M CTaTHCTHKaY CpelTHEH KOl Ha
0a30BOM ypOBHE BBHIJICNICHBI CIIEAYIONIME OCHOBHBIE cofepKaTenbHbie TUHUA: «CiydaiiHble COOBITHS M BEPOSITHOCTHY,
«CirygaiiHbIe BEIMYMHBI ¥ 3aKOH OONBIINX YHCEI».

Baxnyro dacTe Kypca 3aHMMaeT M3ydeHHE TeOMETPHYECKOro M OMHOMHAIIBHOTO PAaCHpeneleHni W 3HAKOMCTBO C HX
HEMPEepHIBHBIMH aHAJIOraMH — TOKa3aTENbHBIM W HOPMaJIbHBIM PaclpeneIeHISIMH.

Conepxxanue nuHUU «CiydaiiHble COOBITHSI U BEPOSTHOCTH» CIYKUT OCHOBOW Jisi (DOPMUPOBAHUS TPENCTABICHUN O
pacnpeneneHny BEpOSITHOCTEH MEXIy 3HAUYSHHSIMH CITyYalHBIX BETMYHH, a TAKXKe ATa JMHHUS HeoOxonmuMa Kak 0asa Juis
M3Y4EHHs 3aKOHa OONBINMX Yncen — (yHAaMEHTAIBHOTO 3aKOHA, JACHCTBYIOLIErO B IPHUPOAE W OOIIECTBE M MMEIOILIEro
MaremMaTH4eckyro ¢dopmanuzanuio. Cam 3akoH OONBIMUX YHCENT TIpeyiaracTcs B O3HAKOMUTEIRHOW (dopMe ¢
MHHHMAaJIBHBIM HCIIOJIB30BAHNEM MAaTEMaTHIECKOro (hopMannsma.

Tembl, CBsI3aHHBIE C HEIPEPHIBHBIMYU CIyYalHBIMU BEJIMYMHAMH, aKIIEHTUPYIOT BHUMAaHUE IIKOJIBHUKOB Ha OMMCAaHUM U
U3Y4YCHUU CIIyJalHBIX SIBJIEHUI C IOMOIIBIO HENPEePhIBHBIX QyHKIMNA. OCHOBHOE BHUMaHHE YIENseTCs [10Ka3aTeIbHOMY U
HOpPMaJIbHOMY pacIpelelICHUsIM, IIPH 3TOM IIpEAToaraercs 03HaKOMHUTENbHOE H3yueHHEe MaTepuasa 0e3 J0Ka3aTelbCTB
TIPUMEHSAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha nsydenne xypca «BeposSTHOCTh M CTaTHCTHKA» Ha 0A30BOM YpOBHE OTBOAMTCS | 4ac B HENENMIO B TEUCHHE KaKIOTO
rozma o0y4eHus1, Bcero 68 yueOHbBIX 4acoB.

COJEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenne maHHBIX € MOMOLIbIO Tabmuu M guarpamMm. CpenHee apudmeTnyeckoe, MeQuaHa, HauOombliee |
HauMEHbILIee 3HAYECHHs], pa3Max, JUCIIEPCHsl U CTaHAAPTHOE OTKIOHEHUE YUCIIOBBIX HA00poB. CiydaiiHble 3KCIIEPUMEHTHI
(OmBITHI) W CITydallHBIE COOBITHS. DIeMEHTapHBIE COOBITHS (MCXOAbl). BeposSTHOCTH Ciy4aifHOTO COOBITHSA. bmm3ocTh
YaCTOTHI ¥ BEPOSITHOCTU COOBITHH. CydaliHbIE OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. BepostHocTH
COOBITHH B ONBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COObITHSMH. Onepauuu HaJ COOBITHSIMH: IEpeceyeHue,
oObeMHEHNE, TPOTUBOIMONOXKHBIE CcOObITHA. Jluarpammer Oitnepa. DopMyna CIOKEHHS BEpOATHOCTEH. YCIOBHAS
BEPOATHOCTh. YMHOXKEHHE BeposiTHOocTel. JlepeBo ciydaliHOro oskcrnepuMeHTa. @opmyna IOITHOH BEPOSITHOCTH.
HeszaBucumbie coObitus. KomOunatopHoe mpasuio ymHOxeHus. [lepecranoBku u Qakropuan. Yucio codeTaHH.
Tpeyronsuuk Ilackans. @opmyna O6uHoma HeiotoHa. buHapHBIl cilydaliHBI ONBIT (MCIBITAHWE), YCIIEX M HEyjgaya.
HeszaBucumbie ucnbitanus. Cepusi HE3aBUCHMBIX HMCHBITAHMN 110 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HCIIBITAaHUNA
bepuymmu. CnydaiiHas BenuuuHa. Pacnpenenenme BepostHocTed. [Imarpamma  pacnpenenenus.  IIpumepsr
pacrnpeznerneHuii, B TOM YHCIe, TEOMETPHUECKOE U OMHOMHUAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKN CIy4YalHBIX BEIMYUH: MaTEMAaTHUECKOE OKUAAHME, AUCIIEPCHS U CTaHIAPTHOE OTKIOHEHHE.
[Ipumeps! MpUMEHEHUST MaTEMaTHUECKOTO OKUJJaHUS, B TOM UMCIIE B 3a/1a4ax M3 MOBCEAHEBHOM XHU3HU. MaTeMaTHuecKoe
oXugaHue OMHapHOH ciy4aliHON BETMYMHBI. MaTeMaTHuecKoe OKUAaHue CyMMBI CIIyYaiHBIX BEIMYMH. MaTeMaTnieckoe
OKMJaHHUE U JUCIIEPCHsI TEOMETPUUECKOT0 M OMHOMHUAIBHOTO pacnpeaeseHnid. 3aKoH OOJNBIINX YUCET U €ro PoJib B HAayKe,
npupone u obuectse. Beibopounslii Meron uccnenoBaHuid. [Ipumepsl HenmpepbIBHBIX CllydaHbIX BenuuuH. [loHATHE O



IUIOTHOCTH  pacrlpeneieHus. 3aaadd, NPHBOAANIAE K HOPMAIbHOMY pacrpeneieHuio. I[loHATHe O HOpPMalTbHOM
pacrpenencHuH.

INJIAHUPYEMBIE PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PEe3yABTaThl OCBOCHHSI IPOrPaMMBbl y4eOHOro mpeaMera «MaTeMaTHKay XapaKTepu3yIoTCs:

I'pasxknanckoe BocnuTaHue: COOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3WIUHM OOyYalolmIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHHCKOrO OOIIECTBa, IMPEACTABICHHEM O MaTeMaTHYeCKHMX OCHOBaX (PYHKIMOHHWPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJCHHUN, TNPOLEAYP TIPaXKIaHCKOrO o0OmecTBa (BBIOOPHI, OMNPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBATH C COL[UAILHBIMU MHCTUTYTaMH B COOTBETCTBHH C X (DYHKIMSAMHU U Ha3HAYCHUEM.

I[Marpuornyeckoe BocnuTaHue: CHOPMUPOBAHHOCTHIO POCCHUICKOW Tpa)KTAHCKOW WISHTUYHOCTH, YBaXEHHUS K
MPOIIJIOMY W HACTOSAIIEMY POCCHMCKOW MaTeMaTHKH, I[€HHOCTHBIM OTHOIIEHHEM K JOCTHMI)KEHUSM PpPOCCHHCKHUX
MaTE€MaTUKOB M POCCUHCKOM MATEMaTHYECKOM IIKOJIBI, K HCIOIb30BAHUIO STUX JOCTH)KEHUH B JPYTHX HayKax,
TEXHOJIOTHUSX, Chepax IKOHOMHUKH.

JlyX0BHO-HPaBCTBEHHOI'0 BOCIIMTAHMA: OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOrO Hapoaa;
c(OPMHUPOBAHHOCTHI0 HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEIEHHS, CBS3aHHOTO C MPAaKTHYECKHM MPHUMEHEHHEM
JOCTIDKEHUH HAyKW U JIEITEbHOCTBIO YYEHOT0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B TIOCTPOEHHE YCTOWYHBOTO OYIIyIIero.
JcTeTHyecKkoe BOCMHMTAHME: JCTETHUECKMM OTHOIIEHHWEM K MHpPY, BKJIIOYas OCTETHKY MAaTeMaTH4YeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, PpEIIeHUH, pacCyXIE€HUH; BOCHPHHMYMBOCTBIO K MAaTE€MAaTHYECKHM acIeKTaMm
Pa3TUYHBIX BUAOB HCKYCCTBA.

dusnyeckoe BoCMUTAHUE: CPOPMHUPOBAHHOCTHIO YMEHUS NMPHUMEHSATh MaTeMaTHYeCKue 3HaHUS B MHTEpecax 370pOBOTO
n Oe3omacHOro odpasa KU3HH, OTBETCTBEHHOIO OTHOIIICHHS K CBOEMY 3/I0POBBIO (3J0pOBOE UTAaHUE, COATAHCHPOBAHHBIN
PEXKUM 3aHATHH W OTIbIXa, peryiaspHas (u3nuveckask aKTHBHOCTB), (PM3MYECKOTO COBEPIICHCTBOBAHUS, TPH 3aHITHSIX
CHOPTUBHO-037I0POBUTENBHOM JIEITENFHOCTHIO.

TpynoBoe BocnuTaHue: TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOIIOOUS; UHTEPECOM K pas3iudyHbIM chepam
poeCCOHAIEHON NeATEIHPHOCTH, CBI3aHHBIM C MAaTEMATHKON M €€ MPHUIIOKEHUSIMH, YMEHHUEM COBEPINATh OCO3HAHHBIM
BBIOOp Oyaylnedl mpodeccuu W peain30BBIBATHL COOCTBEHHBIC KM3HCHHBIC TUIAHBL, TOTOBHOCTHIO M CHOCOOHOCTBIO K
MaTeMaTH4IecKoMy 00pa30BaHUIO M caMOOOPA30BAHUIO HA MTPOTSHKEHUH BCEl )KHM3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO
B PELICHUH MPAKTUYECKUX 3a]1a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOEe BOCHHTAHME: CHOPMHUPOBAHHOCTBIO DKOIOTHYECKOH KYJIBTYphl, TOHUMAHUEM BIIMSIHUS COIHAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSHHE MPUPOAHOM M COIMANBHON Cpenpl, OCO3HAHHEM TII00ANbHOTO Xapakrepa
JKOIOTMYECKUX TpoOIeM; OpHeHTaluel Ha MpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW IS peIIeHUs 3a1ad B OONacTH
OKpY’KaIoIlel cpenbl, ITaHUPOBAHUS TOCTYIIKOB M OLEHKH WX BO3MOKHBIX IIOCIIEACTBUM U1 OKPYKAIOIIEH Cpenpl.
LeHHoCTH HAYYHOr0 MO3HAHUS: C(HOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOMIECTBEHHOW MPAKTHKH, IOHMMAaHMEM MAaTeMaTHYecKOH HayKh Kak cdepbl dYelIoBedecKou
JESTENbHOCTH, JTAllOB €€ Pa3BUTUA M 3HAYMMOCTH JJI1 Pa3BUTHUS LUBWIM3ALWU; OBIAJCHUEM SI3BIKOM MAaTeMaTUKH U
MaTeMaTH4YEeCKOM KYJIBTYpOM KaK CpEACTBOM IMO3HAHUS MHpA; TOTOBHOCTBK) OCYIIECTBISATh IPOEKTHYH H
HCCIE0BATENbCKYIO AEATENbHOCTh HHANBUAYAIBHO U B IPYIIIE.

METANPEJIMETHBIE PE3YJIbTATbI

MeranpenMeTHbIe pe3yIbTaThl OCBOSHHUS IIPOrpaMMBbl yaeOHOro npeamera «MaTreMaTHKay XapaKTepU3yI0TCsl OBJIaJCHHEM
YHUBEPCATIbHBIMU  MO3HABATEJIBHBIMH  JICHCTBHSMH,  YHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMH  JCHCTBHSMH,
YHUBEPCAJIBHBIMHU PETYIATHBHBIMU ICHCTBUSMHU.

1) VHuBepcanbHbIC NO3HABaTeJIbHbIE JCHCTBUS, 00CCIEUMBAIOT (OPMUPOBAHUE OA30BBIX KOTHUTHUBHBIX IPOLECCOB
oOydJaromuxcsi (OCBOGHHE METOZO0B MO3HAHMS OKPY)KAIOIIEro MUpa; NMPUMEHEHHE JIOTHYECKUX, HCCIeI0BATEIbCKUX
olepanwii, yMeHuit paborars ¢ HHPpOpMAIUEH).

Ba3oBble Jornyeckune AelCTBUS: BBISABIATH U XapaKTEPH30BATh CYyIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
TOHSTHUH, OTHOIICHWH MEXIy MOHSATHAMH; (OPMYIHPOBATH ONPEIETCHUS IOHATHI; YCTAHABIMBATh CYIIECTBEHHBIN
NpPU3HAK KIaccH(UKauy, OCHOBaHUS Ul 000OIIEHNSI M CPaBHEHUS, KPUTEPUU HPOBOAMMOrO aHaJH3a; BOCIPUHUMATH,
(bopMynHpOoBaTh M NMPeoOpa3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIC U OTPUIATENbHbIC, SIMHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIC; BBUIIBISITH MaTEMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTUBOpedHs B (akrax, JaHHBIX,
HAOMIONEHUSAX M YTBEPXKICHHUAX; IpeagaraTb KPUTEPHH AJsl BBISIBJICHHS 3aKOHOMEPHOCTEH W HpPOTHUBOPEUUH; NenaTh
BBIBOZIBI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEOYKTUBHBIX M HHIYKTHUBHBIX YMO3AKJIIOUEHHH, yMO3aKIIOYEHHUH IO
aHAJIOTHH; MPOBOAUTH CAaMOCTOATEIBFHO JI0Ka3aTebCTBA MaTEMaTHYECKUX YTBEpXKIEHHUU (IpSMble M OT NPOTHBHOTO),
BBICTPaMBaTh apryMEHTALUIO, NPUBOIUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYKACHUS W
BBIBOJIBL; BEIOMPATH Cr1Oco0 pelieHust yueOHoH 3a7a4un (CpaBHUBAaTh HECKOJIBKO BAPUAHTOB pPEIleHHs, BEIOMpaTh Hanbomee
MOAXOSIINHI C yYETOM CaMOCTOSITEIBHO BbIICIIEHHBIX KPUTEPHUEB).



Ba3oBble mncciaeroBarebcKue AefiCTBHA: KCIOIH30BATH BOMPOCH KaK HCCIIEAOBATEIbCKUI WHCTPYMCHT ITO3HAHUS;
(hopMyIIMpOBaTh BOMPOCKI, (PUKCUPYIOIIUE IPOTUBOPEUUE, MPOOJIEMY, YCTaHABIMBAT, UCKOMOE U JaHHOE, (pOpMHUpPOBAThH
TUIOTE3Y, apryMEHTHPOBATh CBOI MO3MIIMIO, MHEHUE, MPOBOAUTH CAMOCTOSTEIBHO CILIAHMPOBAHHBIM 3KCIEPUMEHT,
WCCIIEOBAaHUE II0 YCTAaHOBIECHHIO OCOOCGHHOCTEH MaTeMaTHYecKoro OObEKTa, SBJIEHMs, TMpolecca, BbIIBICHUIO
3aBUCHUMOCTEH MEXKIy O0bEKTaMU, SBICHUSMHU, MPOIECCAMHU; CAMOCTOATENILHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 110
pe3yabraTaM MpoBeAEHHOro HaOMIOIEHHS, UCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTh MONyYEHHBIX PE3yNIbTaTOB, BEIBOJOB
1 0000IIeHHIT; TPOrHO3UPOBATh BO3MMKHOE Pa3BUTHE MPOIIECCa, @ TAKIKE BBIJIBUTaTh MPEIIOI0KECHUS O €r0 Pa3BUTUU B
HOBBIX YCJIOBUIX.

Pabora ¢ mH(popmanmeii: BoISIBIATh JAePUINTH UHOOPMAILIMH, JaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BONPOC U IS
peuieHuA 3aga4u, BI)I6I/IpaTB I/IH(I)OpMaHI/IIO M3 HMCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH, CUCTCMATU3ZUPOBATL U
WHTEPIPETUPOBATh HMH(MOPMALIMIO pAa3IWYHBIX BHAOB M (OPM MPEACTABICHHS; CTPYKTYpUPOBaTh HHGPOPMAIHIO,
MPEACTaBIAT, €€ B PasiMyHBIX (QopMax, HUIUTIOCTPUPOBATH TpaHUuecKH; OLECHHWBATh HAaA&KHOCTh WHGOPMAIMH IO
CaMOCTOSITEIIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VYHuBepcaibHble KOMMYHHUKATHBHBIE JI€HCTBHs, 00eCreynBaoT C(HOPMHUPOBAHHOCTh COITHANBHBIX HABBIKOB
00y4JarOIIUXCS.

OO01enne: BOCIPUHUMATE U (POPMYIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCJIOBUSMU U LEISIMHA OOLIEHHMS; SICHO, TOUHO,
I'paMOTHO BBIPpAXAaThb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TEKCTAX, JaBaTh NOACHCHUA 110 XO4Yy pCUICHUSA 3a1a4H,
KOMMEHTHPOBaTh MOTYYEHHBIH pe3yabTaT; B X0Jc¢ OOCYKACHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOH TEMBI,
HpO6.HeMBI, pemaeMoﬁ 3aJladr, BBICKA3bIBATh MACHU, HALICJIICHHBIC HAa IMOMCK PEIICHUA; COIOCTABJIATH CBOU CYXICHHA C
CYKIEHUSIMH JPYTUX YYaCTHHUKOB JHajiora, OOHApy)KWBaTh Pa3NW4He M CXOACTBO MO3WIIMI; B KOPPEKTHOH (opme
(dbopMylIHpOBaTh pa3HOIVIACHS, CBOM BO3PAXKCHUS; TPEICTABISATH PE3YJNbTaThl pPEIICHUS 3aJa4d, JKCIEPUMEHTa,
WCCIIEIOBAHUS, TIPOEKTa, CaMOCTOSTENLHO BHIOMpaTh (opmar BBICTYIUIGHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayUTOpHH.

CoTpyaHnyecTBO: MMOHMMATh M WCIONB30BaTh MPEMMYIIECTBA KOMAaHAHON M WHAWBHIYaJbHONH paOOTHl MPH PELICHUH
y‘~IC6HBIX 3aaa4; NpUHUMATb LCJIb COBMECTHOH ACATCIIBHOCTH, INIAHUPOBATH OpraHUu3aluro COBMECTHOM pa6OTI)I,
pacIpenensiTh BUILI padoT, TOTOBapHUBaTHCS, OOCYKIATh MPOIIECC W Pe3yiIbTaT paboThl; 0000IaTh MHEHHS HECKOTHKHUX
JIIOZIeH; y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0OCYXKACHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMbI» M HHBIC);
BBITIONTHSATH CBOIO YacTh paOOThl M KOOPAWHUPOBATH CBOM JICHCTBUSI C JPYTMMH WICHAMH KOMaHJIbl; OIICHHUBATH KaueCTBO
CBOEr0 BKJIaJIa B OOIIHIA IPOIYKT 11O KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YIaCTHHKAMU B3aHMOJICHCTBHS.

3) VHuBepcasibHbIC peryJsiTHBHbIE JCHCTBUS, o0ecrednBaroT (HOPMUPOBAHHE CMBICTIOBBIX YCTAHOBOK M JKU3HEHHBIX
HABBIKOB JIMYHOCTH.

CamMoopranmu3anusi: cCOCTaBJSITh TUIAH, aJITOPUTM PEIICHHUs 3aJ1a4d, BHIOUPATh CIIOCOO PElICHHs ¢ YU4ETOM UMEIONINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C y4ETOM HOBOU
nHpOpMAaITHH.

CaMOKOHTPOJIb: BJAJICTh HaBBIKAMHM TO3HABATENBHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBHHA U
MBICITUTENTFHBIX TPOIIECCOB, UX PE3YIIBTATOB; BIAJETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOIIS MPOIlecca U pe3yibTara
pelleHNsT MaTeMaTHYECKON 3a/1a4M; TIPEBUICTh TPYJAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH PEIICHUHN 3aJ1a9H, BHOCHTh
KOPPEKTHBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAMJICHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;
OICHMBATh COOTBETCTBUEC pE3yabTaTa IETM W YCIOBHUSAM, OOBSCHATh NPUYMHBI JIOCTHIKCHHS WM HEIOCTH)KCHHUS
PE3YIBTATOB NEITEIBHOCTH, HAXOMUTh ONIMOKY, TaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbI

10 KJIACC

YuraTh U CTPOUTH TAOMMLEI U AUarpaMmMel. OmepupoBaTh NOHATHAMU: CpeHee apupMeTHIecKoe, MeAnaHa, HauoboblIee,
HaMMEHbILIee 3HaUCHNE, pa3MaxX MacCHBa YHCIOBBIX JaHHBIX. ONeprpoBaTh MOHATHIMU: CITyJalHbIA HKCIIEPUMEHT (OIIBIT)
U ciaydaiiHOe COOBITHE, 3JIEMEHTAapHOE COOBITHE (TIEMEHTAPHBINA MCXOM) CIY4YaiiHOIO OIBbITA; HAaXOAUTh BEPOATHOCTH B
OIBITAX C PABHOBO3MOXHBIMU CIY4aWHBIMH COOBITHSIMH, HAXOAWUTh M CPaBHHUBATh BEPOATHOCTH COOBITUH B M3YyYEHHBIX
CllydaHbIX 3KcnepuMeHTax. Haxomute m ¢GopmynupoBaTh COOBITHS: IepecedeHre U OObeIMHEHUE NaHHBIX COOBITHIA,
COOBITHE, TNPOTHBOIOIOKHOE JAHHOMY COOBITHIO; II0OJb30BAThbCs AMarpaMMmamMu Oiiepa W (QOpMYIOH CIIOXKEHUS
BEpoATHOCTEH mpu pemieHHH 3anad. OnepupoBaTh TMOHATUSIMU: YCIIOBHAs BEpPOSITHOCTb, HE3aBHUCHMBIC COOBITHS,
HaXOAWUTh BEPOSTHOCTH C IOMOIIBIO MpPaBHIa YMHOXXEHHS, C TOMOIIBIO JepeBa CIydalHOro ombita. lIpuMeHsTH
KOMOMHATOpHOE MPAaBHJIO YMHOXEHHUS NpW pemeHud 3aaad. OnepupoBaTh MOHITUSMH: HWCIBITAHUE, HE3aBHCHMBIC
UCTIBITaHUS, CEpUsl UCTIBITAHUM, yCIeX U Heylaua; HaXOOUTh BEPOATHOCTH COOBITHI B CEpUM HE3aBHCUMBIX UCIIBITAHUH J10
MEPBOr0 ycIexa; HaXOIUTh BEPOATHOCTH COOBITHI B cepun ucnbITanuil bepaynu. OnepupoBars NOHATHAMU: ClTydaiHas
BEIMYNHA, paclpeielieHne BEPOSITHOCTEN, [uarpaMMa pacipeaeiacHus.

11 KJIACC



CpaBHI/IBaTI) BCPOATHOCTHU 3HAYCHUMN cnyqaﬁﬂoﬁ BCIIMYMHBI 11O PACHpCACIICHUIO WJIW C IIOMOLIBIO JUarpamMmm.
OHGpHpOBaTL MOHATHEM MATEMATHUYCCKOI0 OXHWIAaHUSA, NPUBOAWUTL MNPHUMEPBLI, KaK MNPUMCHACTCA MATEMATUYCCKOC
OXHUJaHHUC cnyqaﬁHoﬁ BCIIMYMHBI HAXOOAUTb MATEMATUYCCKOC OXHIAHUC IO [JaHHOMY pacCOpeaACICHUIO. HmMmers
NpEACTaBJICHUEC O 3aKOHC Oonpmux yncen. MiMern MNpeaACTaBJICHHUE O HOPMAJIbHOM pacCipeaACIiCHUN.

[TEMATUYECKOE IJIAHUPOBAHME [10 KJIACC

KonngectBo yacos
Ne HanMenoBaHue pa3iesioB U TEM MPOrpaMMbI Kour I DICKTPOHHEIC (11(POBEIC)
/i Bcero POTIEHBIC LIPAKTIICCKIC| o GhasopatenbHble pecypebl
paboTbI paboThI
1 [TpencraBnenue JaHHBIX U OINMCATENbHAs CTATUCTHKA 4 https://m.edsoo.ru/e0b7b0f1
5 CitydaiiHbI€ OIBITHI M CIy4aliHble COOBITHS, OIBITHI C 3 1 https://m.edsoo.ru/e0b7hofL
[PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMH HCXOIaMU
3 Omnepaiyu HaJl COOBITHAMH, CIIO)KEHHE BEPOSITHOCTEMH 3 https://m.edsoo.ru/eOb7b0f1
4 YCJ'IOBIjaH BEPOSATHOCTH, JIEPEBO CITyIaiiHOro ombITa, bopmyna 6 https://m.edsoo.ru/e0b7b0fL
[IOJTHOM BEPOSTHOCTH M HE3aBUCUMOCTh COOBITHI
5 JreMeHThl KOMOHHATOPUKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu moCIENOBaTeNbHBIX UCTIHITAHUI 3 1 https://m.edsoo.ru/eOb7b0f1
7 CiiyuaiiHple BETMYMHBI U PaclpeIe/ICHUs 6 https://m.edsoo.ru/eOb7b0f1
8 O6Oo0IIeHHE U CHCTEMATH3AIUS 3HAHUI 5 2 https://m.edsoo.ru/e0Ob7b0f1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KonuuectBo yacoB
Ne HauMmeHoBaHuE pa3esioB U TEM HPOrPaMMBbI Kour I DICKTPOHHEIC (11 ppOBHIC)
n/n Bcero POIBHBIC LIPAKTHHICCKUC| o673 0paTenbHEIE pecypehl
paboTsI paboTsI
1 |Maremarndeckoe OKHIaHUE CIyYaHON BETHIMHBI 4 https://m.edsoo.ru/5fhcsdcl
2 |lucmepcus u CTaHIAPTHOE OTKIOHEHHE CITYJaliHOW BETMIHHBI 4 1 https://m.edsoo.ru/5fbcsdcl
3 BakoH OGonblIMX YKCeN 3 1 https://m.edsoo.ru/5fbc5dcl
4 |HempepsiBHBIC CTy4aiiHbIC BETHUUHBI (PACIIPEICTCHHS) 2 https://m.edsoo.ru/5fhcsdcl
5 |HopmanbHoe pacnpeneneHus 2 1 https://m.edsoo.ru/5fhcsdcl
6 [[loBropenue, 000OIIEHNE U CHCTEMATH3aLUs 3HAHUI 19 2 https://m.edsoo.ru/5fbcsdcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3

MPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI 10 KJIACC

Kon mpoBepsiemoro IlpoBepsieMble mpeIMeTHbIE Pe3y/IbTATHI OCBOEHHs OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero o41ero

OrnieprpoBaTh NOHATHAMH: CpefHee apupMeTHIecKoe, MeiMaHa, Hauborbllee, HAaNMEHbIIIee 3HaYeHHe, Pa3Max MacCcHuBa

pe3yJbTara oOpa3oBaHus
6 Teopust BEpOATHOCTEN U CTaTUCTHKA
6.1 UuraTh U CTPOUTH TAOIUIBI M JHATPAMMBI
6.2
YHCJIOBBIX JAHHBIX
OneprpoBaTh MOHATUSAMHU: CITyIaHBIA IKCIIEPUMEHT (OITBIT) U CIIyJaifHOE COOBITHE, DTIEMEHTapHOE COOBITHE
6.3 (meMeHTapHBIN NCXOM) CITy4aifHOTO OMBITA; HAXOIUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOXXHBIMHU CITy9aifHBIMU
COOBITHAMH, HAXOJUTh ¥ CPaBHUBATH BEPOATHOCTH COOBITHI B H3YUEHHBIX CITy4alHBIX SKCIIEPHMEHTAX
6.4 Haxomuts u popmynmupoBath COOBITHS: IEepeceueHne U 00bEANHEHNE TaHHBIX COOBITHH, COOBITHE, TTPOTUBOIIONIOKHOE
‘ JAHHOMY COOBITHIO; TIONB30BAThCS AUarpaMMaMu Diiepa v GOpMYyIIOi CIIOKEHHS BEPOSTHOCTEN TIPH PEIICHUH 33139
6.5 OmneprpoBaTh MOHATHSAMHU: YCIOBHASI BEPOSITHOCTh, HE3aBHCHMBIE COOBITHS;, HAXOIUTh BEPOSTHOCTH C TIOMOIIIO
' TIpaBWJIa YMHOKEHHS, C TIOMOIIBIO JIEPEBA CIyJaifHOTO OIBITa
6.6 [TpumMeHATh KOMOHMHATOPHOE ITPABWIIO YMHOKEHHS TIPH PELICHUHN 33134
OmnepupoBaTh MOHATHUSAMU: UCITBITAaHNE, HE3aBUCUMBIE NCTIBITAHNS, CEPUS MCTIBITAHUN, YCIIEX M Heylada; HaXOIUTh
6.7 BEPOSTHOCTH COOBITHI B CEpHN HE3aBHCHMBIX UCIIBITAHHUH JI0 TIEPBOTO yCIeXa, HAXOANUTD BEPOSTHOCTH COOBITHI B
cepuu ucnbITaHui bepHynmm
6.8

OHepI/IpOBaTL IIOHATUAMMU CHy‘IaﬁHafI BCJIMYMHA, paClIpCACICHNUC BCpOﬂTHOCTCﬁ, auarpamMma pacupeaciCHus
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11 KJIACC

Kon nposepsiemoro IIpoBepsiemble NpeiMeTHbIE Pe3YJIbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbI CpeHero o01ero

pesyJbrara o0pa3oBaHus
5 Teopust BepOATHOCTEH U CTATUCTHKA
5.1 CpaBHUBATH BEPOATHOCTH 3HAYECHHI CTYUaRHON BETUYMHBI 10 PACTIPENAETICHUIO WU C TIOMOIIBIO THarpaMm
52 OnepupoBath TIOHSTHEM MATEMATHHECKOTO OH/IAHH, IPHBOIUTH PUMEPBI TOT0, KAK MPHMEHSETCH MaTeMaTHIECKoe
OKUIaHUE CIyIaliHOM BEIUYNHBI, HAXOMUTh MaTeMaTHIECKOE OXKHUIAHUE [0 TAHHOMY PaCIpeIeICHUIO
5.3 WwMeTh npezcTaBiIeHUe O 3aKOHE OONBIINX YUCEI
5.4 WmeTts npencraBieHne 0 HOpMalIbHOM PACIPEAETICHUN

HPOBEPSIEMBIE QJIEMEHTBI COIEPKAHUA 10 KJIACC

Kon IIpoBepsieMblii J1eMeHT colep:KaHusl

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

TeOpI/IH BepOﬂTHOCTeﬁ U CTaTUCTUKaA

[pencraBnenue AaHHBIX C MOMOIIBIO TaOuI 1 Auarpamm. CpenHee apudmeTHyeckoe, MeiaHa, HauOonbIIee U HauMEHbIIIee
3HAuEeHUs, pa3Max, TUCIEePCUs U CTaHAaPTHOE OTKIOHEHUE YHCIIOBBIX HA0OpOB
CiyyaiiHble SKCIIEpPUMEHTHI (OIIBITHI) U CITy4alfHbIe COOBITHS. DlleMEHTapHbIe COOBITHS (MCXO/IbI). BeposTHOCTD Ciy4aifHOTO COOBITHSI.

Bnuzocth yacToTh M BEPOATHOCTHU COOBITHIA. CJ'Iy"-IaI\/'IHI)Ie OIBITBI C PABHOBO3MOXHBIMU 2JIEMCHTAPHBIMU COOBITHSIMH. BepOﬂTHOCTI/I
COOBITHI B OIBITAX C PaBHOBO3MOXHBIMU 2JICMCHTAPHBIMU COOBLITUSIMH

Onepanyu HaJ| COOBITHAMMU: NIepecevueHre, O0bEAMHEHNE, POTHBOMONOKHBIE cOOBbITHS. J{narpammbl Diinepa. Gopmysa cioxeHus
BEpPOSATHOCTEMN

Yci10BHAs BEPOSTHOCTh. YMHOXEHUE BEPOSTHOCTEH. JlepeBo ciydaliHOro skcnepuMenTa. Gopmysa OIMHON BEPOSITHOCTH.
HesaBucrMbie cOObITHS

Kom6unaropHoe npasuiio ymHokeHus. [lepecraHoBku u pakxropuan. Yucno coueranuii. Tpeyronpuuk [lackans. @opmyna OnHoMa
Herorona

BunapHsIii cirygaitHbIi ONBIT (MCTIBITaHKE), yeex U Heyaada. HezaBucumblie ucnbitanus. Ceprs He3aBUCHUMBIX UCTIBITAHUI 10 IEPBOTO
ycnexa. Cepusi HE3aBUCUMBIX HCIIBITaHUN bepHymn

Crnydaitnas BennuuHa. Pacnpenenenue BepositTHocTel. Jlnarpamma pacnpenenenus. [IpuMeps! pacnpeneneHuii, B TOM 4Yucie
reoMeTpHYecKoe U OMHOMHAIBHOE

11 KJIACC

Kon IIpoBepsieMblii JIeMEHT CoAeP:KAHUS

5

5.1

Teopust BEpOATHOCTEN U CTaTUCTHKA

YucnoBble XapaKTepUCTHKU CIyJaifHbIX BETMYMH: MATEMaTHUECKOE OXKMIAaHUE, AUCTIEPCHUS] U CTaHIapTHOE OTKIOHEHHE. [Ipumepsl
NPUMEHEHHS] MaTeMaTHYeCKOTro OXKMIaHNA, B TOM YHCIIE B 33/1a4aX W3 MOBCEAHEBHOM XKU3HA. MaTeMaTHyecKkoe OKuaHue OMHApHOM
CIy4aiiHOM BeNM4YMHBL. MaTeMaTu4uecKoe OKUIaHUE CYMMBI CIIy4ailHbIX BEJIMYMH. MaTeMaTunueckoe OKUIaHUuE U IUCTIEPCHS
reOMeTPHYECKOro M OMHOMUAIIBHOTO pacpeeNeH Ui

5.2 3axoH OONBIIMX YHCEN U €ro poNb B HayKe, IPUpOJIe U 001ecTBe. BEIOOPOUHBIH METO UCCIIe0BaHM

[Ipumeps! HENPEPBHIBHBIX CITyIalHBIX BEMUYUH. [I0OHATHE O TUIOTHOCTH paclpeaeieHus. 3a1aqu, IPUBOAAIINE K HOPMAJIbHOMY
pacmipenenennto. IIoHATHE O HOPMATBLHOM PACTIPEACICHUN

ITPOBEPSIEMBIE HA EI'9 II0 MATEMATHKE TPEBOBAHHUS K PE3YJIbTATAM OCBOEHUSI
OCHOBHOMU OBPA3OBATEJIBHOU ITPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHU A

Kon mpoBepsiemoro  IIpoBepsiemble TpeGoBaHHsI K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHUS] OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl

TpeboOBaHus cpeaHero oomero oopa3oBaHus

BiiageHne MetonamMu 10Ka3aTeIbCTB, aITOPUTMAMU PEIICHHS 33/1a4; yMEeHHe GOopMyITHpOBaTh M ONIEPHPOBATh
TOHATHSAMHU: OpeJielieHHe, akCHoMa, TeopeMa, CIISACTBUE, CBOHCTBO, MPU3HAK, 10Ka3aTelbCTBO, PABHOCHIIBHBIC
(OpMYITUPOBKH; MPUMEHATH UX; YMEHHE (HOPMYIUPOBATE OOPATHOE M IIPOTUBOIIOIOKHOE YTBEPKICHHE, TPUBOIHUTh
NPUMEPBI 1 KOHTPIPUMEPHI, HCTIONB30BaTh METO MATEMATHYECKOH MHAYKIUH; TIPOBOUTH JOKa3aTeIbHbIE

1 paccyxIeHUs P PEICHUHN 3a/1a4, OLICHUBATH JJOTHYECKYIO PaBUIIBHOCTD PACCYKACHHH; YMEHUE ONIEpUPOBATh
TIOHATHSAMH: MHOXKECTBO, ITOIMHOXECTBO, OIIEPALIMH HaJl MHOXKECTBAMH; YMEHHE UCIIONB30BATh TEOPETHKO-
MHOXXECTBEHHBIH ammapar JUisi OMUCaHKs PeabHBIX POLECCOB H SBICHUN M IIPH PEIICHHUH 3a/1a4, B TOM YHCIIE U3
JIPYrux y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSAMH: Tpad, CBA3HBINA Tpad, IepeBo, MUK, rpad Ha
TUTOCKOCTH; YMEHHE 33/1aBaTh M OIMCHIBATh Tpadbl pa3IMIHBIMU CIIOCO0AMU; MCIONB30BaTh Tpadbl IPH pelIeHNH 3a1ad

VYMmenne ONCpHUPOBATH MOHATUAMU: HATYPAJIbHOC YUCIIO, HNEJI0C YUCI0, CTCHCHD C LCJIbIM MTOKA3aTCIIEM, KOPCHb

2 HaTypam,Hoﬁ CTCICHU, CTCIICHDb C PAIIMOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHDb C ﬂeﬁCTBHTCHLHbIM IIOKa3aTciieM, norapn(i)M
qunciia, CMHYC, KOCMHYC U TAHI'CHC ITPOU3BOJIBHOIO YUCja, OCTATOK MO MOAYIIHO, pallMOHAJIBHOC YHUCII0, UPPAIITMOHAIIBHOC
YHCII0, MHOKECTBA HATYPAJIbHbBIX, LCIbIX, PAINOHAJIbHBIX, ﬂCﬁCTBHTCHBHLIX qucesl; YMCHUC UCIIOIb30BATh MPU3HAKHN



Kon nposepsiemoro
TpebOoOBaHuUs

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM Pe3yJILTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
cpeaHero odmero 0opa3oBaHus

JCIUMOCTH, HauMEHbBIITHI O6HIPII>1 JCIUTCIIb U HAUMCHBIICC O6IH€€ KpaTHOEC, aJITOPUTM EBKJ'II/IHEI Ipy pCUICHUU 3a/1a4,
3HAaKOMCTBO C PA3JIMYHBIMHA MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUA; YMCHUC BBIINIOIHATH BBIYUCIICHUC 3HAYCHUH 1
HpeO6pa30BaHI/I$I BBIpa)KeHI/Iﬁ CO CTCIICHAMU U J'IOl"apI/I(i)MaMI/I, Hp€06pa3OBaHI/IH I[pO6HO-paHI/IOHaJ'H)HI)IX BBIpa)KeHHﬁ;
YMEHHUE ONICPUPOBATH MOHATHUAMMU: IMMOCICAOBATCIILHOCTD, apI/ICbMeTI/I‘IeCKaH Imporpeccus, rcoMeTpuicCcKas rnporpeccusi,
0eCKOHEYHO y6BIBaIOH_IaH reoMeTprudCeCKas Mporpeccusi; yYMEHHUE 3a/1aBaTh NOCJICAOBATCIIbHOCTHU, B TOM YHCJIC C
IOMOLIBIO PEKYPPCHTHBIX (l)OpMyJ'I; YMCEHHE OINIEPUPOBATDH IMMOHATUAMMN: KOMIIJICKCHOC YUCJIO, COHpSDKéHHLIC
KOMIUJIEKCHBIC YHCJia, MOAYJIb U apIr'YMEHT KOMIIJICKCHOI'O YKCJIa, (bopMa 3aIlliCU KOMIIJICKCHBIX YHCCII (I‘eOMeTpI/I‘-ICCKaSI,
TPUTOHOMETPHUYICCKAA U anre6panqecxaﬂ); YMETh MPOU3BOAUTH apI/I(I)MeTI/I‘IeCKI/Ie Z[eflCTBHH C KOMIIJICKCHBIMH YHCJIaAMHU,
NPUBOAUTH MPUMEPHLI UCITOJIB30BAHU S KOMIUICKCHBIX YHUCEII; OIIEPUPOBATH NOHATUAMMA: MaTprlia 2X2m 3><3,
ONpeCACINTEIIb MaTPUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACITUTEIIA

VYmenne ONCPpUPOBATH MOHATUAMU: PALTUOHAIBbHBIC, UPPALMOHAJIBHBIC, TOKA3aTC/IbHBIC, CTCTICHHBIC, norapn(bMquCKne,
TPUTOHOMETPHUUCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMbI; YMCHUEC ONICPHUPOBATH MNOHATHAMU: TOKIECTBO,
TOXICCTBCHHOC HpeO6pa3OBaHI/Ie, YpaBHCHUE, HEPABEHCTBO, CUCTCMA ypaBHeHI/Iﬁ 1 HEPABCHCTB, pPaBHOCHUJIbHOCTb
ypaBHeHHﬁ, HEPABCHCTB U CUCTEM,; YMCHHE PCIIATh YPABHCHUA, HEPABCHCTBA U CUCTEMBI C TTIOMOILIBIO PA3JIMYHBIX
HpI/IéMOB; peuiaTtb YpaBHECHH A, HECPABECHCTBA U CUCTEMBI C MapaMETPOM; MMPUMECHATHL YPAaBHCHUA, HCPABCHCTBA, X
CUCTEMBI JJId PCHICHUA MAaTEMAaTUYCCKUX 3a4a4 1 3a/ia4 U3 pa3JINYHbIX obnacreit HayKU U peaﬂLHOﬁ JKHU3HN

YMeHue onepupoBaTh NOHATUSMHU: (DYHKIUS, YETHOCTD (DYHKIMH, IEPUOTUYHOCTD (PYHKIMH, OrpaHHYEHHOCTD
(YHKIIMH, MOHOTOHHOCTBH (DYHKIIUH, SKCTPeMYM (DYHKIMH, HAauOOJbIlIee U HAMMEHbIIee 3HaUeHUs (PyHKIMK Ha
NPOMEXYTKE, HeTIpepbIBHAS (QYHKIHS, aCUMITOTHI rpaduka GyHKINK, IEpBast U BTOpas MPOU3BOIHAS (DYHKIINH,
reoMeTpUYecKuil M (PU3NUECKUH CMBICI IPOU3BOAHOM, TEpPBOOOpa3Has, ONpeeaEHHbII HHTErpall; yMeHHE HaXOANUTh
acuMNTOTHI rpaduka QYHKINU; YMEHHE BBIYHUCIISTh MPOU3BOJHBIE CYMMBI, TIPOU3BECHUS, YACTHOIO M KOMITO3UIHH
(YHKIMH, HAXOMUTH YpaBHEHUE KacaTelbHOW K TpaduKy (yHKINH;, yMEHHE HAXOAUTH MPOU3BOIHbIE AIIEMEHTAPHBIX
(GYHKIMI; yMEHHE HCIIONB30BaTh IIPOU3BOHYIO JUIsl HCCIIeIoBaHMs (DYHKIMI, HAXOOUTh HAUOONBIINE 1 HAMMEHBIIINE
3HaueHus pyHKIMIA; CTPOUTH TpaUKu MHOTOUJIEHOB C MCIIOJIB30BAHUEM arapara MaTeMaTHYeCKOro aHaju3a;
NPUMEHSTH TIPOU3BOIAHYIO ISl HAXOKACHHSI HAMJTYUIIEr0 PelIeHHs B TIPUKIIAIHBIX, B TOM YHCIIE COIHaIbHO-
9KOHOMMYECKHX U (pu3MUecKnx 3a1adax; HAXOOUTh IUIOMAIN U 00bEMBI GHUTYp ¢ IIOMOIIBIO HHTETpasia; IPUBOIUTD
HpUMepbl MaTeMaTHYECKOr0 MOAEIUPOBAHNS € IOMOILBIO AU hepeHIHanbHbIX YPaBHCHUH

YMeHue onepupoBaTh NOHATUSIMU: Tpaduk GyHKIMH, 00paTHast GYHKLMsI, KOMITO3ULIUS (PYHKIMIA, TMHEHHAsT (PYHKLIUS,
KBa/IpaTH4Hast (PYHKLMS, palliOHANbHas DYHKIMS, CTelIeHHast (PYHKLHS, TPUroHOMeTprieckre QyHKIuH, 00paTHbIe
TPUrOHOMETpHYECKHE (PYHKIIUH, TIOKa3aTelibHas U Jorapudmudeckas QyHKIMH; yMEHUE CTPOUTh IpaUKy U3ydEHHBIX
(YHKIMH, BBIMONHATH IPpeoOpa3zoBaHus rpaduKkoB GyHKIHMN, HCIIONB30BaTh TPA(UKY U1 H3y4ESHUS IIPOLIECCOB U
3aBHCHMOCTEH, TIPU PEIICHHH 33a1a4 U3 APYrUX Y4eOHbBIX NPEIMETOB U 33a4 U3 PeaabHON JKU3HH; BBIPAKATH
(bopMyTaMu 3aBUCUMOCTH MEXIY BEIMYHHAMH; UCIIONB30BATh CBOMCTBA U rpadMKu HYHKUNH TSI PELICHUsI
ypaBHEHHI, HEPABEHCTB H 32184 C IapaMeTpaMu; H300paxarh Ha KOOPAHHATHOMN IUIOCKOCTH MHOKECTBA PELIICHHUI
ypaBHEHHI, HEPABEHCTB M HX CHCTEM

YMeHue peraTh TEKCTOBBIE 3aJa4X Pa3HbIX TUIOB (B TOM YHCIIE Ha MIPOLIEHTHI, IOIH U YacTH, Ha IBMKEHUE, paldoTy,
CTOMMOCTb TOBApOB U YCIIYT, HAJOTH, 3a/la4i U3 OOJIACTH yHpaBlIeHHs JINYHBIMHU U CeMEHHBIMH (PHAHCAMH);
COCTaBIISITh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBUIO 33J1a4H, UCCIIEI0BATh MONyYEHHOE
pelIeHne U OLlEHUBATh PaBIONOA00HOCT PE3YIIFTATOB; YMEHNE MOIETIHPOBATh PEANIbHBIE CUTYalluH Ha S3BIKE
MaTeMaTHKH; COCTABIIAThH BBIPAKCHUS, YPABHEHNS, HEPABCHCTBA U MX CHCTEMBI TI0 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENH C UCIIONB30BAaHNUEM ammapaTa anreOpbl, HHTEPIPETHPOBATh MOTY4EHHBINA pe3ybTaT

YMeHue onepupoBaTh HOHATHSMHU: CpefjHee apu(MeTndecKoe, MeIruana, HanOobIlee 1 HANMEHbBIIIEE 3HAYCHM,
pa3Max, IUCIIepCHs, CTaHAapPTHOE OTKJIOHEHHE YMCIIOBOr0 HA00pa; yMEHHE U3BIIEKaTh, HHTEPIIPETHPOBATh
nH(popManuio, MPeACTaBICHHYIO B TaOINIIaX, HA AUarpaMmax, rpadukax, oTpaxxarollyro CBOICTBA pealbHbIX
TIPOLIECCOB U SIBJIICHHH; MPEACTABIATh HH(OPMALIHIO C TIOMOIIBIO TAaOJIHUII U JUarpaMM; HCCIe0BaTh CTATUCTUIECKUE
JaHHBIE, B TOM YHCIIE ¢ TPUMEHEHHEM Ipaduuecknx METONOB M JIEKTPOHHBIX CPEICTB; IpaMIeCKH UCCIIENOBATh
COBMECTHbIE HAOMIOICHUSI C TIOMOIIBIO MAarpaMM PACCEUBAHUS M JIMHEHHOHN perpeccuu

‘YMeH#ne oneprupoBaTh MOHATHIMHU: CIIYYalHBIN OBIT U CIIydaifHOE COOBITHE, BEPOSATHOCTh CIIyYaifHOTO COOBITHS
YMEHHE BBIYHCIATH BEPOSATHOCTD C UCIIONH30BAaHNEM IpaMUECKUX METOIOB; MPUMEHATH (DOPMYITBI CIIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH, (POPMYITY TIOTHON BEPOSTHOCTH, hopMyiry bepHymmi, koMOMHATOpHBIE (aKTHl U HOPMYIIHL,
OIICHNBATh BEPOSITHOCTH PEATBHBIX COOBITHI; yMEHHE ONEPHPOBaTh MOHATHAMU: CIydaiiHas BEIMYMHA, paclpeeiIeHIue
BEPOATHOCTEH, MaTEMAaTHIECKOE OKUIaHNE, TUCIEPCHS M CTAHAAPTHOE OTKIOHEHHUE CITyJaiHON BETMYIHMHBI, QYHKIIUH
pacripeneneHrs 1 INIOTHOCTH PaBHOMEPHOTO, TOKA3aTENbHOI0 N HOPMAJIBHOTO PAacHpeeNICHNI; YMEHHE HCIIONb30BaTh
CBOMCTBA M3y4YEHHBIX PaCIpEAEIeHIN sl PELIeHHs 3a/]a9; 3HAKOMCTBO C IMTOHATHAMH: 3aKOH OONBIINX YHCEI, METOBI
BBIOOPOYHBIX MCCIIEIOBAHNH; YMEHHE IPUBOANTD IPUMEPHI TPOSBICHHS 3aKOHA OONBITNX YUCET B MIPUPOIAHBIX U
OOIIECTBEHHBIX SBJICHUAX; YMEHHE OIIEPHPOBATH MOHATHAMU: COUETaHNE, IEPECTaHOBKA, YHCIIO COUYETAHUH, YUCIIO
TIepecTaHoBOK; OMHOM HbIOTOHA; yMeHNe TPHUMEHITh KOMOMHATOPHBIE (haKThl M PacCYKACHUS ISl peLICHHs 3a1a4;
OIICHMBAThH BEPOSITHOCTH PEATBHBIX COOBITUIL; COCTaBIATh BEPOSTHOCTHYIO MOJIENTb U MHTEPIPETHPOBATH MOITYUCHHBIN
pesyisTar
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TpebOoOBaHuUs

10

11

12

13

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM Pe3yJILTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
cpeaHero odmero 0opa3oBaHus

VMmenne OCpHUPOBATH MMOHATUAMU: TOUKA, IIpsAMas, IIIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMNHA YIJIa, ILUTOCKHI
yroi, ].'[Byl"paHHBIfI yrou, TpéXl"paHHLIfI Yroji, CKpCBaromuecs mpAMbIC, apalJICIbHOCTD U NICPICHAUKYIIAPHOCTb
IpAMBIX U HJIOCKOCTeﬁ, Yroja Mexay npsaMbIMU, Yol MCKIY HpHMOﬁ " IIOCKOCTBIO, YT'OJI MEKAY INIOCKOCTAMU,
PacCCTOAHUE OT TOYKHU O IJIOCKOCTHU, PACCTOAHUEC MEKIAY MPSAMBIMHA, PACCTOAHUEC MEKAY INIOCKOCTAMU,; YMCHUEC
HCIOJIB30BAaTh IPpU PECHICHNUHU 3a/1a4 U3YYCHHBIC CbaKTI)I 1 TCOPEMBLI INIAHUMETPUHN; YMCHUE OLICHUBATH Pa3sMEpPhbl
00BEKTOB OKpYKaromero Mmupa, CTpouTb MaTeMaTH4CCKUE MOCIIU C ITIOMOIIBIO T€OMCTPUICCKUX MOHATUH U BCJINYUH,
peuiaTh CBA3aHHbIC C HUMU MPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSIMU: TUIOMAAb GUTYphl, 00bEM (DUTypbI, MHOTOIDaHHHK, IPaBUIIBHBI MHOTOTPaHHHK,
cedeHre MHOTOrpaHHuKa, Ky0, apajulelienuIe]], Npu3Ma, mupaMmua, Gpurypa 1 moBepXHOCTh BPaIeHHUs, IMITHHID,
KOHYC, 11ap, cdepa, Iomaab cepsl, IIoMab MOBEPXHOCTH MUPAaMUJIBL, IPU3MBI, KOHYCAa, LIMITHHIPA, 00BEM Ky0a,
HpSAMOYTOJIBHOTO NapajlleNIenuIeaa, TUpaMuibl, IpU3MBbl, HWIMHAPA, KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUS
KOHYCa W LIWJINHJPA, NapajjieJbHbIe OCH WK OCHOBAHUIO, CEYEHHE 1Iapa, MIIOCKOCTh, Kacaromasics: cepbl, HIHH/IPA,
KOHYCa; YMEHHE CTPOUTH CEUYEHNE MHOTOrPaHHKKA, H300pakaTh MHOTOTPaHHHUKH, (PUI'YPBI ¥ TIOBEPXHOCTH BpAILEHUS,
UX CEUYEHHMs], B TOM YKCIIE C TOMOIIBIO SIEKTPOHHBIX CPEJCTB; yMEHUE IPUMEHSTh CBOMCTBA reOMeTpHUYecKuX (puryp,
CaMOCTOSITETHHO (DOPMYITHPOBATH ONPEAEICHUsI N3y4aeMbIX (DUTYD, BBIIBUraTh TUIIOTE3bI O CBOMCTBAX M NPU3HAKAX
reoMeTpryeckux (puryp, o00OCHOBBIBATh MITM ONPOBEPraTh UX; YMEHHE MPOBOANUTH KiacCH(PHUKaIMIO GUTYp MO
Pa3IMYHBIM NPU3HAKAM, BBIIIOIHATH HEOOXOAUMBIE JIOTIOMTHUTENBHBIE TOCTPOCHUS

‘YMeHue orepupoBaTh NOHATUSMU: JBUKEHUE B IIPOCTPAHCTBE, MapasuleNbHbIN EPEHOC, CAMMETPHS Ha MJIOCKOCTH U B
NPOCTPAHCTBE, TIOBOPOT, MPeoOpa3oBaHue mopoous, monooHble GUTyphl; YMEHHE paclio3HaBaTh PaBHbIE U MOJO0HBIE
(uUrypbl, B TOM 4UCIie B IPUPOJIE, HCKYCCTBE, aPXUTEKTYPE; UCIIONb30BaTh FEOMETPHYECKHE OTHOLICHHUS IPH PELICHHN
3aJ1a4; HaXOJUTh TEOMETPUUECKHIE BEJMYMHBI (JUIMHA, YTOJ, TNIOMaAb, 00bEM) MPH PEIISHNH 3a1a4 U3 APYruX ydeOHbIX
NPEIMETOB U U3 PEANbHOM KU3HU; YMEHHE BBIYMCISITh T€OMETPHUUECKHE BEJTMYHMHBI (JUIMHA, YTOI, TUIOMAAb, 00bEM,
TUTONIA b TOBEPXHOCTH), UCIONB3Ys H3YdeHHbIE (JOPMYIIBI 1 METO/IbI, B TOM YHMCJIE: TUIOLIA b IOBEPXHOCTH MUPAMHU/IBI,
NPU3MBI, KOHYCa, IIMJIHHAPA, TUIOmAAb chepbl; 00bEM Kyba, IpsSMOYToIbHOTO Mapaiesenunena, MMpaMuIbl, TPU3MBbI,
WJIMH/IPA, KOHYCa, 11apa; YMEHHE HAXOIUTh OTHOIIeHHE 00bEMOB NOOOHBIX (GuUryp

YMeHue onepupoBaTh NOHATUSIMU: IPSIMOYrOJIbHAsl CUCTEMa KOOPIMHAT, BEKTOP, KOOPIUHATHI TOUKH, KOOPANHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BECHHE BEKTOPA Ha YHCIIO, PAa3JIOKEHUE BEKTOpa 10 0a3ucy, CKaJIApHOEe
NPOU3BEJICHNE, BEKTOPHOE NIPOU3BEICHHUE, Yroil MEX/y BEKTOPaMHU; YMEHHE UCII0Nb30BaATh BEKTOPHBII U KOOPAWHATHBIN
METOZ TSl PELIEHHs TeOMETPUUIECKHX 3a1ad U 3a]a4 APYTUX YUEOHBIX MIPEIMETOB

YMeHue BEIOMPATh MOAXOMSAIINNA METO/ U1 PEIleHHs 3a]auy; IOHUMAaHHUe 3HAYUMOCTH MaTeMaTHKH B U3Y4CHUH
HPHUPOIHBIX U OOLIECTBEHHBIX MPOLIECCOB U SBJICHHUN; YMEHHE PacIO3HABATH NPOSBICHUE 3aKOHOB MaTEeMaTHKH B
HCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUHCKON U MUPOBOW MaTeMaTHYECKON HAYKU

IHEPEYEHbD 2JIEMEHTOB COAEPKAHHUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon

IIpoBepsieMblii JJIeMEHT CoAeP:KAHUS

1 Yucna U BEIYUCIICHUS

1.1 HarypanbHsie u nenble yucaa. [[pusHaKy JETUMOCTH LENbIX YHCeI

1.2 PanuonasnbHbie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC APOOH, IPOICHTHI, 0ECKOHEYHbIE TIEPHOANYECKIE TIPOOH
1.3 Apudmerndeckuii kopeHb HATypalbHOM cTeneHu. [eiicTBus ¢ apuhMEeTHUECKUMHU KOPHSIMHU HATYpPAIbHOH CTENeHN
1.4 Crenens c uenbM mokaszareneM. CTerneHb ¢ palnoHAIBHBIM MToKa3areneM. CBoiicTBa CTENeHH

1.5 CuHyc, KOCHHYC U TaHTEHC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YUCIIOBOTO apryMEHTa

1.6 Jlorapudm uncia. JleciTHUHbIC M HATYpabHBIE JOrapr(HMbI

1.7 o
OKpYIJICHHMSI, IPUKUAKA U OLIEHKA PE3yNIbTaTa BHIYMCICHUN

1.8 TlpeobOpa3zoBaHue BbIpAKESHHI

1.9 KomruiekcHbIe yucia

2  YpaBHEHHS U HEPAaBEHCTBA

2.1 llenbie u poOHO-pAIMOHANILHBIC YPABHEHHS

2.2 HppaioHanbHble ypaBHEHUSI

2.3 TpuroHomerpuyeckue ypaBHEHUS

2.4 Tloka3arenbHbIE U JIOTApHU(PMUIECKIE YPAaBHEHNUS
2.5 llensle n 1poOHO-panMOHANIFHBIE HEPAaBEeHCTBA

2.6 HppammoHanbHble HEPaBEHCTBA

2.7 Tloka3zarenbHble U JorapuMIUYecKie HepaBeHCTBA

2.8 Tpuronomerpuyeckrne HEpaBEHCTBA

JeiicTBuTeNbHBIC YnCIa. ApupMETHISCKUE ONEPAIMH C JSUCTBUTEIbHBIMU YUCTaMU. [IpuOamKkEHHbIC BEIYUCIICHHUS, TIPABMIIA
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IIpoBepsieMblii 21eMEHT colepPKAHUS
CucreMbl ¥ COBOKYITHOCTH ypaBHEHHH W HEPABEHCTB
VYpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
Marpura cucTeMsl JIMHEWHBIX ypaBHEHUN. Onpeaenurens MaTpULbI
OyaKuMY U rpaduK
®ynkuust, crnocoos! 3ananus Gyakimu. ['paduk Gyskium. Bzaumuo obparaeie pyHkunu. YETHbIEe 1 HEUETHBIE (DYHKIHUM.
[Nepuonuueckue GpyHKIMU

OoOnactb onpeneneHnss ¥ MHOXeCTBO 3HadeHuH ¢yakunu. Hymu ¢pynkimu. [Ipomexyrkn 3HakonocrosHeTBa. [IpoMexyTku
MOHOTOHHOCTH (YHKIMH. MakcUMyMBbl 1 MUHUMYMBI QyHKIMH. HanOonbliee 1 HauMeHblee 3HaueHne (GpyHKIMHA Ha IPOMEKYTKE

Crenennast QyHKIMS C HATypaJIbHBIM U LIENIBIM ToKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpadyik KOpHS N-0H CTEeTeHN
Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpaduku

[NokazaTenbHas u orapudmMuueckas GyHKIUH, UX CBOMCTBA U rpauKu

Touku pazpsiBa. AcuMnTOTHI TpadukoB GpyHkIui. CBoOMCTBA QyHKIMIHA, HENPEPHIBHBIX HAa OTPE3Ke

INocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEI0BATENbHOCTEH

Apudmernueckas ¥ reomeTpryeckas nporpeccul. @opmysa CIoKHBIX MPOIIEHTOB

Havana maremaTH4deckoro aHaiausa

[ponsBonnas GpyHkuuu. [Ipon3BoaHbIE 3MEMEHTAPHBIX (DYHKIIUHA

[TpumeHeHue MPOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTB M OKCTpeMyMbl. HaxoxieHrne HanOosbIero 1 HAauMeHBIIEro
3Ha4YeHUs (PYHKIIMK Ha OTPE3Ke

[TepBooOpa3znast. MHTerpan
MHoxecTBa U JIOTMKa

MHOoXecTBO, oneparyu HaJ MHOkecTBaMHu. [luarpammel Ditnepa — BeHna
Jloruka

BeposaTHOCTB U cTaTucTUKa
OmnwucatenpHast CTAaTUCTHKA
BeposatHocTh

KomOunaropuka

I'eomerpus

@urypsl Ha IJIOCKOCTH

IIpsiMBble U TUNIOCKOCTH B IIPOCTPAHCTBE
MHoOrorpaHHUKH

Tena v MOBEPXHOCTH BpaIICHUS

KoopauHats!l u BEKTOPEI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU HHTEPHET
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