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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuyeOHOro kypca «BepoATHOCTP W cTaTHCTHKa» 0a30BOr0 YpOBHS IS
obyuaromuxcsi 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNIbHOIO CTaHAapTa CpefHero oOmero oOpa3oBaHMsA, C Y4YETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUIl, MNpEAbSIBIIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TpaJuLUN POCCUHCKOTO
oOpazoBanus. Peanuzanus mnporpamMmsl 00€ClEUYMBAaeT OBJIAJCHUE KIIIOUEBBIMU KOMIIETEHLUSAMH,
COCTABIIIIONIMMH ~ OCHOBY JUISI CaMOPa3BUTHA ¥  HETNPEPHIBHOTO 0Opa3oBaHMA, IEJIOCTHOCTD
OO0IIEKYIbTYPHOTO, INYHOCTHOT'O U TIO3HABATEJILHOTO PA3BUTHS JIMYHOCTH O0YUaIOIIUXCSL.

YueOHbIii Kypc «BeposTHOCTP M CTaTUCTHKa» 0a30BOTO YPOBHS SIBIISIETCS MPOJOIDKCHHEM H
pa3sBUTHEM OJJHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOM MikoJjbl. Kypc npenHasHaueH uis
dbopmMupoBaHUs y 00YYAIOIIMXCS CTATUCTUYECKON KYJIBTYPHI M TIOHUMAHUSI POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTHYeCKOro MHCTPYMEHTa JUIsl U3yUeHMsl CIlydalHbBIX COOBITHI, BETUYMH U mpoueccoB. [Ipu
U3yYeHHUH Kypca 000TalaTcsl MpeCTaBICHNS YUaIIuXCsl O METOAaX MCCIeIOBaHNUS N3MEHYHBOTO MHpA,
pa3BUBaeTCsd IOHMMaHHE 3HAYMMOCTM U OOIIHOCTH MaTeMaTHYeCKUX METOJ0B IO3HAHUS Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUSI.

ConepkaHue Kypca HampaBlI€HO Ha 3aKpelyIeHHe 3HAaHWM, MOJY4YeHHBIX NpU H3YyYEHMH Kypca
OCHOBHOM IIIKOJIBI ¥ HA Pa3BUTHE MPEJICTABICHUH O CIyYailHBIX BEJIMYMHAX U B3AUMOCBS3SIX MKy HUMH
Ha BOKHBIX IPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTBeTCTBHH C yKa3aHHBIMH IEJISIMU B CTPYKTYpe Y4eOHOTO Kypca « BeposTHOCTh U cTaTHCTHKA
CpelHel MIKOJbl Ha 0a30BOM YPOBHE BBIACICHBI CIEAYIOIINE OCHOBHBIE COJEpKaTeNbHbIC JIMHHUM:
«Crny4aiiHbple COOBITHS U BEPOSITHOCTHY, «CilydaiiHble BEIMYMHBI U 3aKOH OOJIBIIINX YHCEID.

BaxHyo yacTh Kypca 3aHUMAaeT U3y4eHUE F€OMETPUUECKOro 1 OMHOMMAIBHOTO paclpeieieHuil 1
3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAIOTaMU — ITOKa3aTebHBIM H HOPMAJIBHBIM PACIIPE/ICIICHHISIMH.

Copneprxanue nuHuM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIYXHUT OCHOBOM /17151 )OpMHUpPOBAHUS
NPEJCTaBICHUN O paclpe/le]IeHHH BEPOSTHOCTEH MEXIy 3HAUCHUSIMU CITyYalHBIX BEITMYWH, a TaKXkKe 3Ta
JUHUS HeoOXoauMma Kak 0a3a Juid M3yuyeHHsl 3aKoHa OOJbIIMX 4Mcel — (PyHJIAaMEHTaJIbHOTO 3aKOHa,
JEHCTBYIOIIEr0 B MPHUPOJAE M OOLIECTBE M HMMEIOLIEro MareMaTudeckyro ¢opmanuzanuio. CaMm 3aKoH
OONIBIIMX YHCeN TMpeJylaraeTcss B O3HAKOMUTENBbHOW (opMe ¢ MHUHMMalbHBIM MCIIOJIB30BaHHEM
MaTeMaTu4eckoro opmaanzma.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIIy4ailHBIMH BEJIMYMHAMH, AKLEHTHPYIOT BHUMaHHE
MIKOJHHUKOB HA ONWCAaHWHM W M3YYCHUHU CIYYalHBIX SIBICHUH C TIOMOUIBIO HEMPEPBIBHBIX (DYHKITHIA.
OcHOBHOE BHHMMAaHHUE YJEISIEeTCA IO0Ka3aTebHOMY W HOPMAJbHOMY paclpeseleHusiM, HpU 3TOM
IPEIoNIaraeTcs 03HaKOMHUTEIBHOE M3YUCHHE MaTeprana 0e3 10Ka3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

Ha u3yuenue kypca «BeposSsTHOCTb M cTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOJIUTCS 1 4yac B HEIEINIO B
TEYEHHUE KAXKJOTO Tojia O0y4eHHs, BCEro 68 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHne NaHHBIX C MOMOILIBI0 Tabuul U nquarpamm. Cpennee apupMeTHueckoe, MeAuaHa,
HauOoJblllee W HAaUMEHblIee 3HAueHMs, pa3Max, IUCIEPCHUs U CTaHJAPTHOE OTKIOHEHHME YHCIIOBBIX
HaOOpOB.

CryyvaiiHbple SKCIIEpUMEHTHI (OMBITHI) U CIIydaiiHble COOBITHS. DJIeMEHTapHble COOBITHS (MCXOJBI).
BeposiTHOCTB cityyaiiHOro coObITHS. BiM30CTh 4acTOTHI M BEPOSTHOCTU COOBITUN. CilydailHble OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU. BeposTHOCTH COOBITHII B ONBITAX C pABHOBO3MOKHBIMHU
AIIEMEHTapPHBIMU COOBITUSMHU.

Oneparnyu HaJi COOBITUSIMU: TIepeceyeHne, 00beIMHEeHNE, IPOTUBOIOI0KHbIE COOBITHS. JJnarpaMMel
Ditnepa. ®opmyiia ClI0KeHUS BEPOSITHOCTEH.

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEposTHOCTEN. [lepeBo citydaiiHOro skcniepumenTa. @opmyia
MOJIHOM BeposiTHOCTH. He3aBucumbie cOOBITHS.

KomOunaropHoe mpaBuiao yMHoxkeHHs. llepecranoBku u ¢akropuan. Yuciao codeTaHH.
Tpeyronbuauk [lackans. @opmyna bunoma HeroToHa.

bunapHblii ciy4aifHbIi onbIT (MCHBITaHKE), yenex M Heyaaya. HesaBucumele ucnbitanus. Cepus
HE3aBUCHUMBIX UCIBITAHUH /10 IepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHymn.

Crnyualinas BennuuHa. Pacnipenenenue BeposiTHocTeil. [lmarpamma pacnpeneneHus. llpumepst
pacrpeiefieHUi, B TOM YHCIe, TEOMETPUIECKOe 1 OMHOMUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKH CIyYaHBIX BEIWYMH: MAaT€MaTUYECKOE OXXHUAaHWE, IUCHEPCUS U
CTaHJIAPTHOE OTKJIOHEHUE. [IpMepsl TpUMEHEHUST MAaTEMATUYECKOTO 0KUAaHMUs, B TOM YHCIIE B 3a/1a4ax U3
MOBCETHEBHOM KM3HU. MaTeMaTH4YeCKOoe OXKUAaHNEe OWHAPHOM CIydyailHOW BEJIMYHMHBL. MaTemMaTH4ecKoe
0KUJAHUE CYMMBI CIIyYalHbIX BEJIWYMH. MaTeMaTHuuecKoe OKUAAHUE U JUCIIEPCHUS TEOMETPUUYECKOTO U
OMHOMHAJIBHOTO pacIpeieIeHHH.

3akoH OONBIIMX YHCET W €ro pojib B Hayke, Mpupoie U obmiecTBe. BrIOOpoUHBIE MeTon
HCCIICTOBaHUM.

[Ipumepsl HEpEpBIBHBIX CIy4YalHBIX BEJIWYWH. [IOHATHE O MIIOTHOCTH pachpeieneHus. 3aaaud,
MPUBOJIAIINE K HOPMAJIbHOMY pacrpeeneHuto. [lonstne 0 HopMaabHOM pacnpeiesICHUH.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE  pe3yJbTaThl OCBOEHHS TPOrpaMMbl  ydeOHOro mpenMera «MaTemaTuka»
XapakTepU3yoTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKONH MO3UIMH OOYYaromIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjeHa POCCHMCKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTeMAaTHYEeCKHUX OCHOBaX (yHKIIMOHWPOBAHUS
Pa3INYHBIX CTPYKTYD, SBJICHHM, MPOIEyp TPaKIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCH! U TP.), YMEHHUEM
B3aUMOJICHCTBOBATH C COIIMAIbHBIMUA WHCTUTYTaMHU B COOTBETCTBUH C X (DYHKIIMSIMHU U HA3HAYCHUEM.

IlarpuorH4eckoe BOCIUTAHKE:

c(OpPMHUPOBAHHOCTBIO POCCUHCKON TIpakJaHCKOM HIEHTUYHOCTH, YBaXEHHs K NPOLUIOMY U
HACTOAILIEMY POCCHMCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHUSM POCCHMCKHUX
MAaTeMaTUKOB M POCCUHCKON MAaTEMATHYECKOW IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B JPYTUX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA



OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja; c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTHUUYECKUM MPUMEHEHUEM JOCTIKCHMM HAyKH U
JESITENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO OYIyIIIEro.

JcTeTH4YecKoe BOCIUTAHME:

ACTETUYECKMM OTHOILIEHHWEM K MHpPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pEIICHUH, PACCYKJICHUI; BOCTPUUMYNBOCTHIO K MATEMATHYECKUM aCTIEKTaM Pa3InIHBIX
BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTHYEeCKHe 3HaHHs B HHTEpPEecax 3/I0pPOBOTO U
6e3omacHOro oOpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE IMHTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHSATUN M OTHbIXa, peryispHas (u3nyeckas aKTUBHOCTb); (DPU3MUECKOTO
COBEPIICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEIEHOMN JCSITEIHHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IEHHOCTH TPYIOJIOOMS; UHTEPECOM K Pa3IudHbIM cdepam
npodeccuoHaNBHOM 1eATeTbHOCTH, CBSI3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMHI, YMEHHUEM COBEPIIATh
OCO3HAHHBIM BBIOOpP Oyaymiei mnpodeccudn | Pearu30BBIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M CTIOCOOHOCTBIO K MAaTEMAaTUYECKOMY 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEU JKM3HHU; TOTOBHOCTBHIO K aKTHUBHOMY YYacCTHIO B PEIIEHWU MPaKTUYECKHX 3a/lad MaTEeMaTU4YECKOU
HaIpaBJIECHHOCTH.

IK0JI0ruYecKoe BOCIUTAHME:

c()OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KYJNbTYpbl, TOHHUMAaHMEM  BJIHUSHHUS  COIHMAIIbHO-
HKOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOJIHON M COIUATBHOM Cpeibl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa JKOJIOTUYECKUX MpoOIeM; OpHUeHTalueil Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HaHWH s
perieHus 3a7a4 B 00JacTH OKPYKAIOMICH Cpeibl, MIIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUM JIJIS1 OKPYIKAIOILIEH CPEbI.

LleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd W OOIIECTBEHHON MPAaKTHUKU, MOHUMAHUEM MaTEMaTHYECKONW HayKH Kak c(epbl 4eIoBEUYEeCKOM
JIeATETbHOCTH, 3TaroB €€ pa3BUTHS M 3HAYMMOCTH JJI1 Pa3BUTHUS LUMBUIM3AIMH; OBJIAJCHUEM SI3bIKOM
MaTEeMaTUKU U MaTeMaTHYECKOM KyJIbTYPOU KaK CPEJCTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
MertanpeqMeTHbIe pe3yNbTaThl OCBOCHHS TPOTpaMMBI  y4eOHOro Tmpenmera «MaremaTHKay
XapaKTepU3yIOTCsS OBJAJICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCMBUAMY, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATLHLIMU Pe2YIAMUSHLIMU OeUCMEUAMU.
1) VYuuseepcanvuvie noznasamenwvnwvie oOeiicmsus, obecneuusaiom ¢hopmuposanue 6a306bix
KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0C80EHUEe MEMOO008 NOZHANUS OKPYHCAIOUe20 MUupa, npumeHeHue
JI02UYEeCKUX, UCCTIe008aAMeENbCKUX Onepayuti, ymeHui pabomams ¢ ungopmayue).
Ba3oBbie jloruueckne AeiicTBUs:
® BBIIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMaTHUECKUX O0BEKTOB, IIOHSITHH,
OTHOIICHHUI MEXy NOHATHAMHE; (POPMYITUPOBATh ONPEIEICHUS TIOHATHIA; yCTaHABINBAThH
CYIIECTBEHHBIH NMPHU3HAK KIacCU(UKAIIMN, OCHOBAHUS [T 0000IICHNS U CPAaBHEHUS, KPUTEPUH
POBOAKMMOrO aHAJIN3A,;
® BOCIPUHHUMATh, (POPMYIUPOBATH U IPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHbIC U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHbIE U O0IINE; YCIOBHbIC;

® BBIABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOpEUHs B (aKTax,
JAHHBIX, HAOIOACHUSAX U YTBEPKIACHHUAX; ITPEJIaraTb KPUTEPUH IS BHISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
e JlenaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHUMN (TIPSIMBIE U OT
IPOTUBHOTO), BBICTPANBaTh apTYMEHTAIHIO, IIPHBOANTH IIPUMEPHI M KOHTPIIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIEC CY)KJICHHS U BBIBOJIBI,



e BBIOMpATH CIIOCOO pelieHns yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMpATh HANOOJIee TOIXOISIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBrble ucciaenoBareJLCKHeE AeliCTBHA:

® ICIIOJIB30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHU; GOPMYIHUPOBAThH
BOTIPOCHI, (PUKCUPYIOIINE TIPOTUBOPEIHE, MPOOIIEMY, YCTaHABIUBATh HCKOMOE H JJAHHOE,
(dbopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

® MPOBOJUTH CAMOCTOATEIHHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, HCCIIEIOBAHUE TI0 YCTAHOBICHUIO
0COOEHHOCTEI MaTeMaTH4ecKoro 00beKTa, IBJICHHUS, IIPOLIECCa, BHIBICHUIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

® CaMOCTOATEIHHO (POPMYIHPOBATH 0OOOIIECHNUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS], KCCIIEIOBAaHMs, OLIEHUBAThH JOCTOBEPHOCTh MOYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
0000I1IEeHHI];

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIECCA, @ TAKXKE BBIIBUTATh MPEIIOI0KEHHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmanmeii:

®  BBIABIATH ACPUIMUTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC U ISt
peIIeHHs 3a/1a9H;

e BBIOMpATH UHPOPMAITUIO U3 UCTOYHUKOB PA3INIHBIX THITOB, aHAJTU3UPOBATD,
CHUCTEeMATH3UPOBATh M HHTEPIPETUPOBATH NHPOPMAIUIO PATUYHBIX BUIOB U (HOpM
MIpEeJICTaBICHHUS,

® CTPYKTYpHpPOBaTh HHPOPMAIIHIO, IPEACTABIATE €€ B pa3IUYHbIX (hOpMax, HIUTFOCTPUPOBATH
rpaduyecku;

® OICHUBATH HAJIEKHOCTH UHPOPMAITUH TTI0 CAMOCTOSTEIIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHuusepcanvhvle KOMMYHUKAmueHnwle Oelicmeus, obecneuusarom coopmMuposanHocmy
COYUANBHBIX HABBLIKO8 00YYAIOUWUXCAL.

Oo0menne:

® BOCIPHUHUMATH U (POPMYJIIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSMH U IEISIMHU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
JIaBaTh TIOSICHEHUS TI0 X0y PEIICHUs 3a]]a4i, KOMMEHTHPOBATH ITOJTYICHHBIN Pe3yibTar;

e B X0ze 00CYXKICHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAaEMOI TEMBbI, IIPOOIIEMBI,
pelaeMoi 3a/1a4M, BICKa3bIBaTh UJICH, HAIIEJICHHBIE Ha MIOMCK PEIIEHUS; COMIOCTABIISATH CBOU
CYXKIEHHS C CY)KJICHUSIMU JIPYTUX YUaCTHUKOB JHANIora, OOHapyKUBATh pa3iNyne U CXOJICTBO
MO3UIINI; B KOPPEKTHOMU (hopme (HOpMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEICTABIATH PE3YyJbTAThI PEIICHHUS 33a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (hOpMaT BHICTYIUICHHUS C YYETOM 3a]a4 MIPE3ESHTAINH U
0COOEHHOCTEN ayJUTOPHH.

CoTpyannuecTBo:

® [OHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHAHON ¥ MHIMBUIYaTbHOU pabOThI IpH
pelIeHnn yuyeOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1eATeIbHOCTH, MJIAHUPOBATh
OpTaHMU3aII0 COBMECTHOM pabOThI, paclpeaesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYKAATh
MPOIIeCC U PE3yabTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKHX JIHOJICH;

® y4YacTBOBATh B IPYNMOBBIX (hopMax pabOTHI (00CYKIeHNsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» U UHBIC); BBITIOIHITH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JICUCTBUS C
JIPYTHMMH YI€HaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOl MPOIYKT MO
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie Oeiicmsus, obecneuusaiom Gopmuposanue CMbiCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a]aud, BEIOUPATH CIIOCO0 PEemIeHHs ¢ YIETOM MMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4ETOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb:



e BJAJIETh HABBIKAMH [TO3HABATEIHHOMN PeQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUH 1
MBICJIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJIETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3ysIbTaTa PEHIeHIsl MaTeMaTHIeCKOH 3a1a4H;

® TIpenBUACTH TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTH IIPU PEIICHUH 3a/1a41, BHOCUTD
KOPPEKTHBHI B JISITEILHOCTH HA OCHOBE HOBBIX OOCTOSTENILCTB, TAHHBIX, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIIGHUBATh COOTBETCTBUE PE3YJIbTATa LEJIU U YCIOBHUIM, OOBSICHATh IPUYMUHBI JOCTHXKEHHS WIH
HEJIOCTIDKCHHUS Pe3yIbTaTOB ACATEILHOCTH, HAXOIUTh OIMIMOKY, 1aBaTh OLEHKY
npuoOpPEeTEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Yurats 1 CTPOUTH TaGJII/H_U)I " JuarpaMMbl.

OnepupoBaTh MOHIATUSAMH: CpenHee apupMeTHUecKoe, MeIuaHa, HauOoJsblliee, HaUMEHbIee
3HAYCHHUC, pa3dMax MaCCUBa YUCJIOBBIX TAHHBIX.

OrnepupoBaTh NOHITHAMU: CIyYalHBIN SKCIIEPUMEHT (OTIBIT) U CITy4alfHOE COOBITHE, JIEMEHTAPHOE
coObITHE (PNIEMEHTApHBIM HWCXOJ) CIY4YalHOTO OMbITa; HAaXOJUTh BEPOATHOCTH B OMNbBITaxX C
PaBHOBO3MOXHBIMU CIIyYallHBIMU COOBITUSMH, HAXOAWTb W CPAaBHUBATh BEPOSTHOCTU COOBITUH B
HN3YUCHHBIX CHy‘I&fIHbIX 9KCIICPUMCHTAX.

Haxonute u GpopMynrpoBaTh COOBITHS: TIEpeceueHrne U 00bETMHEHNE JaHHBIX COOBITHI, COOBITHE,
IPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO; TOJIb30BAaThCS JAMAarpaMMmaMu Dijaepa U GOpMYJIOH CIOKEHHS
BEPOATHOCTEH MPH PEIICHUH 3a/1au.

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAA BEPOATHOCTb, HE3aBUCHUMBIC COGBITI/ISI; Haxo4UuThb BCPOATHOCTH
C TIOMOIIIBIO MpaBUiIa YMHOXKEHUS, C TOMOIIBIO JepeBa CIIy4ailHOTO OIbITA.

[TpyMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATHSMH: HCIIBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEPHUsl MCIBITAHUN, YCIeX U
HCyaada;, HaXOAWUTb BCPOATHOCTU COGBITI/Iﬁ B CCpHUH HE3aBHCHUMBIX HCIBITAaHUN A0 TICPBOTO YyCIicxa,
HaXOJIUTh BEPOSITHOCTH COOBITHI B CEpUM UCTIBITAHUN bepHyn.

OnepupoBaTh MNOHATHAMM: ClydyaliHas BEJIMYMHA, PACIpPEIEIICHUE BEPOSTHOCTEH, auMarpaMma
pacrpeeseHus.

11 KUIACC

CpaBHUBaTh BEPOSITHOCTH 3HAYCHHUU CIy4alHOW BEJIWYMHBI M0 PACTIPENICICHUIO WM C MOMOIIBIO
JMarpaMm.

OnepupoBaTh MOHATHEM MATEMAaTHYECKOTO OKUIAHHs; MPUBOJUTH MPUMEpPHI, KaK MpPUMEHSETCS
MaTeMaTH4YCCKOEC OXHUIAaHHUC CquaﬁHOﬁ BCJIMYMHBI HAXOAUTh MATCMATUUYCCKOC OKHUIAHHUC MO NAHHOMY
pacnpeieNieHuIo.

HNwmets MpeaACTaBJICHUC O 3aKOHC 6OJIBH_II/IX YHUCCII.

HmeTs npecTaBiieHne 0 HOPMaIbHOM paclpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBOo yacoB DJIeKTPOHHBIE
Ne HaumeHnoBaHue (wnbpoBbIe)
n/ Pa3ACI0B M TEM o 01:3 a3I:)BaTe.]'ILHbIe
- NporpaMmbl Bcero HbIE CKHe P
padoThl padoThI pecypchl
[IpencraBnenue qaHHBIX bu6nuoreka [JOK
1 U oIMcaTeIbHas 4 https://m.edsoo.ru/e0b7b
CTAaTHUCTHUKA 0f1
CrnyuaiiHble OBITH U
cayaifvie coHT BuGmmotexa [OK
2 3 1 https://m.edsoo.ru/e0b7b
PaBHOBO3MOKHBIMHU 0fl
AIIEMEHTaPHBIMU —
HCXOJaMU
Omneparuu Haj but6mmoreka [JOK
3 COOBITHUSIMH, CIIOKEHHUE 3 https://m.edsoo.ru/e0b7b
BEPOSITHOCTEH 0f1
VYcnoBHas BEpOSATHOCTb,
gf{i f:ao E)J;y:?y[;;m bubnmnoreka [JOK
4 . PMY 7 1 https://m.edsoo.ru/e0b7b
MIOJTHOW BEPOSITHOCTH U ofl
HE3aBUCUMOCTD —
COOBITHH
S HEMEHTEI bu6mmorexa [{OK
5 4 https://m.edsoo.ru/e0b7b
KOMOMHATOPUKHU
0f1
Cepun bubnuorexa [JOK
6 IIOCJIEIOBATEIBHBIX 3 1 https://m.edsoo.ru/e0b7b
WCTIBITAHUI Of1
CnyyaliHble BEJIMUNHBI bubmorexa [JOK
7 y 6 https://m.edsoo.ru/e0b7b
U pacIpeieIcHus
Of1
O6006mIeHne U bubmmoreka [JOK
8 CUCTEMATH3ALU 4 1 https://m.edsoo.ru/e0b7b
3HaHUH 0f1
OBIIEE KOJIMYECTBO 34 ) )
YACOB I10 [TPOTPAMME
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11 KUIIACC

KonnyecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHnoBanue (undpoBbIc)
n/ PAIETOB M TeM pontpoy | TPkt 01% aSPOBaTe.]IbeIe
- NpOrpaMMbI Bcero | Hble ecKue P
padoTbI padoThI pecypchl
MaremaTnueckoe bu6mmoreka [IOK
1 OKUJIaHUE CIydailHOM 8 https://m.edsoo.ru/5fbc5d
BEITMIHHBI cl
iﬁ??iﬁ)g bubmnoreka [IOK
2 s1ap 4 1 https://m.edsoo.ru/5fbc5d
OTKJIOHCHHE ol
CIIy4allHOM BEJIMYHHbI —
bu6mmorexa [JOK
3 3aKOH OOJIBIITUX YHCEIT 4 1 1 https://m.edsoo.ru/5fbc5d
cl
HenpeprsiBabie bubnmorexa [JOK
4 CITy4alHbIC BEJTMYUHBI 2 https://m.edsoo.ru/5fbc5d
(pacripeniesnieHusl) cl
HobManbHoe bu6morexa [JOK
5 p 2 1 https://m.edsoo.ru/5fbc5d
pacnpeneiieHus ol
gg):g 0% 61:{1:;61’/1 bubmuoreka [JOK
6 5 14 1 https://m.edsoo.ru/5fbc5d
CUCTEMaTH3aIUs ol
3HAaHUH —
OBUIEE KOJIMYECTBO 34 ) 3
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBI

10 KJIACC
Kon .
DOBEDSIEMOL IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
posep o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus
0 pe3yJbTara
6 Teopus BEposSTHOCTEN M CTaTUCTHKA
6.1 YuTtaTh U CTPOUTH TAOIUIBI U AUATPAMMBI
6.0 OnepupoBaTh MOHATHSAMM: CpeAHEe apH(MeTHdecKoe, MeJIuaHa,
) HauOoJIbllIee, HAaMMEHbIIIee 3HaYeHNE, pa3Max MacCHBa YHCJIOBBIX JAHHbIX
OnepupoBaTh NOHATHAMU: CIy4alHBIA SIKCIIEPUMEHT (OIIBIT) U CIy4yaiiHoe
COOBITHE, 3JEMEHTapHOE COOBITHE (RJIEMEHTApHBIN MCXO0J) CIIlydaitHOTrO
6.3 OMbITa; HAXOJUTh BEPOSTHOCTH B OINBITAX C PaBHOBO3MO>KHBIMHU
CJly4aitHBIMU COOBITUSIMU, HAXOJIUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxonute u dopmynupoBaTh COOBITHA: TIEpeceUeHHEe M OOBETUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIB30BAThCA ~ JMarpaMMaMu  OJijiepa U GOPMYJIOM  CIIOKEHUS
BEPOATHOCTEN IIPU PELICHUH 33124
OnepupoBaTb TOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUiIa YMHOKEHHUS, C
IIOMOMUIBIO IEPEBA CIYYaHOrO OIBITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABHJIO YMHOKEHUS IPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCIIBITAaHUH, yCIIeX U HeyJaua; HAXOJIUTh BEPOSITHOCTU COOBITHI B cepuu
' HE3aBUCHMBIX HCIIBITAHUN IO MEPBOTO yCIEXa, HAXOAUThb BEPOSITHOCTH
COOBITHH B CepUU UCTIBITAHUI bepHymm
6.8 OnepupoBarh MOHATUSAMM: CIydallHas BeJIWYMHA, paclpeiesieHue
) BEpOATHOCTEN, AMArpaMMa paclipeesieHus
11 KJIIACC
Kon .
I — IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus
0 pe3yJbTara
5 Teopus BEposSTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHUN CIIy4allHOM BEJIMYUHBl 110
] pacnpeesIeHUI0 WK ¢ TOMOUIbIO AMArpaMM
OnepupoBaTh MOHATHEM MaTEMaTHYECKOIO OKUIAHUS, MPUBOJIUTH
59 IIPUMEPBI TOT0, KAK PUMEHSAETCS MATEMAaTUYECKOE 0’KUJAaHUE CITydaliHOU
' BEJIMYMHBI, HAXOAUTh MaTEeMaTHYeCKO€ OXHJIaHWE T[O0 JaHHOMY
pacnpeesIeHUI0
53 HmeTpb npeacTaBieHue 0 3aKOHE OOJIBIINX YHCET
5.4 HmeTs npeacraBieHue 0 HOpPMAJIbHOM pacupeaeieHUU




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 Teopusi BeposiTHOCTEN M CTaTUCTHKA
[IpencraBnenue MaHHBIX C MOMONIbI0 Tabmuiy u  guarpamm. CpenHee
6.1 apupMeTHyecKkoe, MeauaHa, HauOoJblllee W HaWMEHbIEe 3HAUEHHs, pa3Max,
JICTIepCHsl U CTAHJAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyualiHple SKCHEpHUMEHTHI (OIBITHI) W ClydaliHble COOBITHSA. OJIEMEHTapHbIE
coObITus (Mcxofbl). BeposstHOCTh ciywaiiHOro coObITHS. bim3zocts uyacToTHl U
6.2 BEpOATHOCTH coObITUI. CilydailHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITusIMH.  BeposTHOCTM  COOBITMMI B ONBITaXx €  PaBHOBO3MOXKHBIMHU
2JIEMEHTAPHBIMU COOBITUSIMH
6.3 Onepauuy HaJx COOBITUSIMU: T€peceuyeHue, OObEIUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [Inarpammsl Ditnepa. PopMyiia ClI0KeHUs] BEpOITHOCTEM
6.4 VYcnoBHas  BEPOATHOCTb. YMHOKEHHE BEpOATHOCTEH. JlepeBO  CiydalHOro
] sKcriepuMenTa. Popmysa noaHou BeposiTHocTU. HezaBucuMble cOOBITHS
6.5 KomOunaroproe mnpaBwio ymHoxkeHHs. [lepectanoBku u dakropuan. Yucio
) coueranuil. Tpeyronpuuk Ilackans. @opmyna 6maoma Helorona
bunapHblli cinyuyaliHpli ONBIT (MCHBITaHUE), yclex M Heyjnada. HesaBucumble
6.6 ucnbiTanuss. Cepusi HE3aBUCHUMBIX MCHBITaHUM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyium
6.7 Crnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. J[MarpamMMa pacnpeesieHusl.
' [Tpumepsl pacnpeneneHuid, B TOM YHUCIIE TEOMETPUIECKOE 1 OMHOMUATIbHOE
11 KUIIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHKA
YucnoBble XapaKTEPUCTUKH CITyYallHBIX BEJIMUMH: MaTEMaTHUECKOE OXKUAAHNUE, AUCTIEPCUST U
CTaHJapTHOE OTKJIOHEHuE. [[pruMepbl IpUMEHEHNS MATEMaTHYECKOTO OKUAAHUS, B TOM YHCIIE
5.1 B 3aJjauyax W3 IOBCEJAHEBHOM JXKM3HM. MaremaTtndyeckoe oOKuJaHUe OMHApHOM ciy4ailHON
BEJIMYMHBI. MareMaTH4ecKoe O0)XKMJIAaHUE CyMMbl CIy4dailHbIX BEIMYMH. MaTemaTHuecKoe
OKUJAHHUE U JUCIEPCUsi TEOMETPUIECKOr0 U OMHOMHUAIBHOIO paclpeaesieHui
59 3akoH OOJBIIMX YHCEN U €ro posib B HaykKe, mpupoje u oOuiectBe. BpiOOpouHbIl MeTOx
] UCCJICIOBAHUM
[Ipumepbl HenmpepbIBHBIX ClIy4yailHbIX BEIWYMH. [IOHATHME O IMJIOTHOCTH paclpeaeieHus.
53 3amayy, NPUBOASAIIME K HOpPMajdbHOMY pachpeneneHuto. lloHatne o HOpMaabHOM
pacnpeaeseHuu
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INPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJJHEI'O OBLLIETI'O
OBPA3OBAHUA

Kon

MpoBepsieMo IIposepsiemble TPeOOBAHUS K NMPEAMETHBIM Pe3yJibTaTaM OCBOCHUSI OCHOBHOI
ro 00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanus

TpedoBaHMS

Bnagenue wmetomamu J10Ka3aTeNbCTB, alrOpUTMaMHU peEIIeHHs 3a7ad; yMEHHE
¢dbopMyIMpOBaTh W OMEPUPOBATH IMOHATUAMHU: ONpEAETICHHE, aKCHOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEeIbCTBO, PAaBHOCHIbHbBIE (OPMYIHUPOBKHU;
OPUMEHATh HX; YyMEHHE (OpMYyIUpOBaTh OOpaTHOE U  MPOTHBOIOJIOXKHOE
YTBEP)KACHHUE, TMPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, MCIIOJIB30BATh METOJ]
MaTeMaTUYECKOM HWHAYKIMM;, IPOBOAMTH JOKA3aTEIbHBIE PpaCCyXIEHUS IpHU
1 pelIeHny 3a/1ay, OLIEHHWBATh JIOTUYECKYIO MPaBHIBHOCTb PACCYKICHHM; yMeHue
ONEpUpPOBaTh  MOHATUSAMM: MHOXECTBO, IIOJIMHOJKECTBO, OIEPAallMd  HaJ
MHO’KECTBAaMH; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar i
ONMCAHUs peabHBIX IPOLECCOB U SBJICHUHI U IIPU PELIEHUH 33]1a4, B TOM YHCIE U3
JIpYrUX y4eOHBIX NPEAMETOB; YMEHHUE OMNEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBII
rpa¢, nepeBo, IMKI, rpad Ha IIIOCKOCTH; YMEHHUE 3aJaBaTh M OMMCHIBATH Tpadbl
pa3IMYHBIMH crIoco0aMu; UCTOIb30BaTh rpadbl MPH PEIICHUH 3aa4

YMeHue onepupoBaTh MOHATHUSAMHU: HATYPaJIbHOE YHCIIO, LEJI0€ YUCIIO0, CTEIEHb C
LIEJIBIM [I0Ka3aTesleM, KOPEHb HATypaJbHOW CTENEHM, CTENEHb C PaLlMOHAIBHBIM
MoKa3aTeseM, CTeNeHb C JeHCTBUTENIbHBIM MOKa3aTeeM, JIorapugmM ducia, CUHYC,
KOCHMHYC M TAaHI'€HC IPOU3BOJIBHOIO YHMCIA, OCTAaTOK IO MOAYJI0, PAllMOHAJIbHOE
YHCII0, UpPalOHATIBHOE YUCIIO, MHOKECTBA HATYpaIbHbIX, LIEJIbIX, PALIMOHAIBHBIX,
JENCTBUTENBHBIX YNCEN; YMEHHUE UCIIOIb30BaTh IPU3HAKHU 1€IMMOCTH, HAUMEHBIINN
o0uMii nenurens 1 HAaMMEeHblIee o0Iee KpaTHoe, anropuT™ EBkinaa npu pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU [TO3ULIMOHHBIMU CUCTEMAMU CUUCIICHHUS; YMEHUE
BBITOJIHATH BBIYMCIICHNE 3HAYEHUI U PpeoOpa30BaHus BBIPAKEHHUI CO CTENEHIMHU U
jgorapupmamu, npeoOpa3oBaHUs APOOHO-PAMOHAIBHBIX BBIPAKEHH; YyMEHHE
OIEpUpPOBATh MOHSTHUSIMHU: IIOCIEIOBATEILHOCTh, apuU(pMeTHUecKas Iporpeccus,
reoMeTpuueckass  mporpeccusi, OECKOHEUHO  yObIBaloIlas TeoMEeTpUYecKas
IpOrpeccusi; YMEHHE 3aJaBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHCII€ C MOMOILBIO
PEKYPpPEHTHBIX (OpMYJI; YMEHHE ONEpPHUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIUIEKCHbIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOIO YHCIIa,
dopma 3amMcu KOMIUIEKCHBIX 4HCeNl (IreoMEeTpHuYecKasi, TPUTOHOMETpUYecKas H
anredpanyeckas); yMeThb IPOU3BOIUTE apU(PMETHUECKUE TEHCTBUS C KOMIUIEKCHBIMU
quCcJIaMy; IPUBOJUTH IIPUMEPBI NCIIOJIB30BaHUs KOMIUIEKCHBIX YHCEN; ONIEPUPOBATH
MOHATHAMU: MaTpula 2X2 u 3%3, onpeAeUuTe b MaTPULIbl, FEOMETPUUECKUN CMBICIT
ONPEAEIIUTEIS

YMeHue  onepupoBaTh  IMOHATUSMM:  palMOHAIbHBIC,  UPPALMOHAJIBHBIC,
NIOKa3aTesbHbIe, CTENIEHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPaBEHCTBA, MX CHUCTEMBl, yMEHHE OIEPUPOBATH IOHATUSAMHU: TOXKIECTBO,
TOKJAECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
3 HEPaBEHCTB, PABHOCWIBHOCTb YPaBHEHM, HEPABEHCTB M CHUCTEM; YMEHHUE pellaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C IOMOILNBIO PA3JIUYHBIX NPUEMOB; PEIIATh
YPAaBHEHUsI, HEPABEHCTBA M CHUCTEMbI C IIAPAMETPOM; IPUMEHATH YPaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBI I PEIICHUS MaTEeMAaTHYECKHMX 3a7ad W 3a1ad H3
pa3nuyHbIX 001acTeil HAYKU U PeabHOM KU3HU

YMeHue onepupoBaTh NOHATHAMH: (PyHKIMS, YETHOCTD (DYHKIMH, IEPUOJTUYHOCTD
GYHKIIMHY, OrPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKIHUH, 3KCTPEMYM
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¢yHKIMM, HaumOOoJblllee U HaUMEHbIIee 3HAuYeHHUs (YHKUUMU Ha IMPOMEKYTKE,
HenpepbiBHAs (QYHKLUSA, acUMNTOTHl rpaduka (QyHKIUM, mepBas W BTOpas
pOU3BOJHAS (DYHKLIMU, T€OMETPUUYECKUI U (U3NYECKUH CMBICI HPOU3BOJHOM,
nepBooOpasHasi, onpeAeaEHHbIM HHTErpal, yMEHUE HaXOAUTh aCUMIITOTHI Ipaduka
(GYHKIMHM; YMEHUE BBIUUCISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YAaCTHOTO U
KOMITO3UIIMK (DYHKIMH, HAXOIUTh ypaBHEHHME KacaTeIbHOM K rpaduky (QyHKUIUY;
yYMEHHE HaXOAWTh MPOU3BOAHBIE IEMEHTAPHBIX (DYHKIUH; YMEHUE HCIOJIb30BaTh
IPOM3BOJIHYIO JUIsl UCCIIEI0BaHMs (DYHKIMHA, HAXOIUTh HANOOJbIINE U HAMMEHbIIINE
3HaueHus: QYHKIUI; cTpoUTh rpad)Ki MHOTOWIEHOB C HCIIOJIb30BAaHHUEM amiapara
MaTEMaTUYECKOTO  aHaju3a; I[PUMEHATh [POU3BOJHYIO JUI  HAXOXKICHUS
HAWIy4IlIero peleHusl B NPUKIAIHbIX, B TOM YHCJIE COLHAIbHO-3KOHOMHYECKUX U
du3nuecKux 3ajavax; HaXo0IUTh IUIOIAIN U 00BEMBI (GUTYp C IOMOILIBIO MHTETpaa;
OPUBOJUTH  NPUMEPBI  MATEMAaTUYECKOTO  MOJEJIMPOBAHHA €  IIOMOIIbIO
JuddepeHranbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: Tpaduk QyHKUIuM, oOpaTHas (yHKIMA,
KOMITO3UIHS QYHKINH, THHEHHAS QYHKIUS, KBaApaTHIHas (YHKINS, palliOHATbHAS
¢dyHKuus, cTeneHHas (YHKIMS, TpPUTOHOMETpUYecKue (yHKIMH, OOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIMM, TMOKa3aTelbHas U Jiorapupmuueckass (yHKIUU;
YMEHUE CTPOUTH TpadUKu H3YyYEHHBIX (DYHKIUI, BBINOJIHATH IMpeoOpa3oBaHUs
rpadukoB (QYHKIMH, HCIONB30BaTh TpadUKU I H3Y4YEHHs] TPOILECCOB U
3aBUCUMOCTEH, MpU pELIeHUH 3a/ad M3 JPYyrux Y4eOHBIX NpPEIMETOBH 3a7ay U3
peasbHON KHM3HH; BBIpaXaTb (opMylaMH 3aBUCHMOCTH MEXIY BEITHUYNHAMH;
UCTIOJIb30BaTh CBOMCTBA U rpapuku GyHKIMI AJIs pellieHus] ypaBHEHH, HEpaBEHCTB
U 3aJad ¢ MapaMeTpaMu; HM300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
peleHui ypaBHEeHUH, HEPABEHCTB M X CUCTEM

YMeHnue pemars TEKCTOBBIE 337ja4l Pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, 10N
U YacTH, Ha JBW)XEHHE, paboTy, CTOUMOCTh TOBApOB MU YCIYT, HAJOTH, 3a7aud W3
o0acTH ympaBJIeHUs JMYHBIMH U CEeMEHHBIMM (UHAHCAMH); COCTaBIATh
BBIpQXXCHUS, YpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCIOBHIO 3a/ayM,
UCCIIEIOBaTh MOJTYYEHHOE PEIIeHUE U OIICHWBATh MPABIONOI00HOCTh PE3yIbTaTOB;
YMEHHE MOJIETUPOBATh pealbHbIE CUTyallMM Ha SI3bIKE MAaTEMAaTHUKU; COCTaBISTh
BBIPQXXCHUS, YpPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI [0 YCIOBHIO 3a/ayH,
UCCIIEI0OBaTh TIOCTPOCHHBIE MOJEIM C HCIOJIB30BaHUEM ammapara anreopsl,
UHTEPIPETUPOBATH MOJTYUCHHBIA Pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSMH: CpeiHee apupMeTHyYecKoe, MeJIuaHa,
HauOosblllee M HauMEHblIee 3HAueHUs, pa3Max, JUCHEpCUs, CTaHIapPTHOE
OTKJIOHEHHE 4YHCJIOBOro HaOopa; yMEHHE HU3BJIEKaTh, HWHTEPIPETUPOBATH
uHopMaIMIo, TPEACTaBICHHYI0 B Ta0nWIax, Ha JguarpaMmax, Trpadukax,
OTPaXKAIOIIyI0 CBOWCTBA pEAJbHBIX IPOLIECCOB U SBJICHUH; TNPEACTaBIAThH
uHGOpPMAIIMIO C MOMOUIbIO TaOJIMIl M AMArpaMM; HCCIIENOBAaTh CTaTHCTUYECKUE
JJAaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpaUUecKuX METOJOB U 3JIEKTPOHHBIX
CpeICTB; TIpadUyYecKd UCCIEN0BaTh COBMECTHbIE HAONIOEHUS C MOMOUIbIO
JMarpaMM pacCeUBaHMs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIyYaHBIH ONBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOro COOBITUS; yYMEHHME BBIYUCIATH BEPOATHOCTh C
UCTIOJIb30BaHUEM TpapHUUECKUX METOJ0B; NPUMEHITH (OPMYJbI CIOXKEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, (HhOPMYJTy MOJHOW BEPOATHOCTH, dopmyrny bepryrm,
KOMOMHATOpHBIE (PaKTHl U (POPMYJIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITUH;
YMEHHME ONEpUPOBATh IOHATUSAMHU: ClIlydalHas BEJIM4YMHA, paclpeeiieHue
BEPOATHOCTEW, MAaTEMaTHUECKOE OXKUAAHNUE, NUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHUE
CJly4aliHOM BEJIMYMHBIL, (YHKLIUH pacHpeieieHus M IUIOTHOCTH PaBHOMEPHOTIO,
IIOKA3aTEeIbHOIO ¥ HOPMAJIBHOTO paclpeieeHni; yMEHUE UCII0NIb30BaTh CBOMCTBA
V3YYEHHBIX PACIpENeICHUN U1 PEIIEHUs 3a1a4; 3HAKOMCTBO C IOHATUSIMU: 3aKOH
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OOJBIIMX YHUCENl, METOAbl BBIOOPOYHBIX HCCJIENIOBAaHUI; YyMEHHE MPHUBOJIUTH
IpUMEPbI MPOSBICHUS 3aKOHA OOJBIIMX YMCENT B NMPHUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX; YMEHUE ONEPUPOBATH IOHATUSAMH: COUYETAHHE, MEPECTAHOBKA, YHUCIIO
COYeTaHUll, YHCIO MepecTaHOBOK; OuHOM HpIOTOHA; yMeHHME TNPUMEHATH
KOMOHMHATOpHbIE (aKThl M PpACCYXKACHMSI ISl pELIeHUs 3a7ay; OLCHUBATh
BEPOSITHOCTH PEAJbHBIX COOBITUH; COCTABISATH BEPOATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSAMH: TOYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BETUYHHA YIJIa, ITIOCKUH YroJl, IBYTpaHHbIN yToJl, TPEXTPAHHBIN yroJl,
CKpEIMBAOIIKECcs MpsSMble, NapauieIbHOCTh M NEPIEeHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM, Yroja MeXAy HMPsIMBIMU, YTOJ MEXIy NPSIMON M INIOCKOCTBIO, YIOJ
MEXy IJIOCKOCTSIMHU, PAacCTOSHUE OT TOYKU /O IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEKIY IUIOCKOCTSIMH; YMEHHUE HUCIIOJIb30BATh IPU PELLIEHUN
3a/1a4 M3y4YeHHbIE (DAKThl U TEOpPEMbl INIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl
00BEKTOB OKPY’KAIOIIEr0 MHUpA; CTPOUTh MaTeMaTHYECKHE MOJEIH C IOMOIIbIO
F€OMETPUUYECKUX MOHATHI M BEJIMYMH, PEllaTh CBSI3aHHbIE C HUMHU NMPAKTUYECKUE
3a/1a4u
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YMeHue omnepupoBaTh TOHATUSAMHU: IUIomaAb  (Gurypel, o00bEM  (UTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHKA, KY6,
napajuieNienune 1, mpusMa, mupamuaa, Gurypa u moBepXHOCTh BPAILECHUS, [IMITUH/P,
KOHYC, map, chepa, miomaab chepsl, MIOMa s> MTOBEPXHOCTH MUPAMUIBI, TTPU3MBI,
KOHYca, MUIUHAPA, 00bEM Kyba, MPSIMOYTOJIBHOTO MapauleNienune1a, MupaMubl,
MpU3MBbI, LAJIMHIPA, KOHYyCa, 11apa, pa3BEPTKAa ITOBEPXHOCTU, CEYEHUS KOHycCa U
[WIMHIpPA, TMapajielbHbBIE OCH WM OCHOBAHMIO, CEUEHHE Iapa, IJIOCKOCTh,
Kacaromascs cepsl, IMIUHIPA, KOHyCa; YMEHHUE CTPOUTH CEUCHHE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAHHUKH, GUTYPBHI U TIOBEPXHOCTH BPAILICHHUS, UX CEYCHHUS, B TOM
yucie C TOMOIIBIO DJIEKTPOHHBIX CpPEJICTB; YMEHHE IPUMEHATH CBOMCTBA
FeOMETPHUECKUX  (UTYp, CAMOCTOATEIbHO  (OPMYITHpPOBATH  OMpEACIeHUs
N3y4aCMBbIX (1)I/Il"yp, BBIIBUT'AaTh TUIIOTE3BI O CBOMCTBAx U IpHU3HaKaxX rCOMECTPUUCCKHUX
¢buryp, 060CHOBBIBATHUIIN OIMPOBEPraTh WUX; YMEHHE MPOBOAMTH KIIACCHU(DUKAIIUIO
buryp mo paziaMuHbIM MpPU3HAKAM, BBIIOJHATH HEOOXOIMMBIE IOMOJHUTEIbHBIC
MOCTPOCHUS
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YMeHue omnepupoBaTh MOHSATUSMU: JBIKEHHE B TPOCTPAHCTBE, MapajlIeIbHBIN
NEepeHOC, CHMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MMOBOPOT, MPeOOpa3OBaHHE
o001, T0100HbIE (PUTYpBI; YMEHHE paclio3HaBaTh paBHBIE U 10100HbIE PUTYPHI, B
TOM 4YHCIIE B TPUPOJIC, UCKYCCTBE, apXUTEKTYPE; HMCIOIB30BATh I€OMETPUICCKUE
OTHONICHHUS TIPU PEIICHUU 3a]la4; HAaXOAUTh N'€OMETPUYECKHE BEIUYUHBI (IJIMHA,
yToJ1, IUIOINIa/lb, 00BEM) TIPH pEUICHUH 3a]a4d U3 APYTHX yUYEOHBIX MPEAMETOB U U3
peaIbHOM KU3HHM; YMEHHE BBIYUCIATH T€OMETPUUYCCKUE BEIMUYWHBI (IUIMHA, yTOII,
Iomaas, 00bEM, IUIOMIA[L IMOBEPXHOCTH), MCIOIB3Ys H3y4YCHHBbIC (OPMYJIBI U
METOJIbI, B TOM WYHCJE: IUIONIAJb MOBEPXHOCTH MHUPAMUJbI, MPU3MBI, KOHYCA,
OWIMHAPA, Tuiomaab cdepbl; 00bEM KyOa, MPSMOYTOJBHOTO IapajuielienuIea,
NUPAMUJBI, TPU3MBI, HWINHIpPA, KOHYyca, MIapa; yMEHHE HaXOAWTh OTHOIICHUE
00BEMOB MOOOHBIX uUTyp
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VYMeHue onepupoBaTh MOHATHAMH: NPSIMOYTOJIbHAs CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEJICHUE BEKTOPA
Ha YHCJI0, Pa3jIoKeHHe BEKTOpa Mo 0as3ucy, CKaIspHOE NMPOU3BEACHHE, BEKTOPHOE
NPOM3BEICHUE, YTrOJI MEXIy BEKTOpPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA W
KOOPJMHATHBIM METOJ JJIsl PElIeHHs TeOMETPHUYECKHX 3aJad M 3agad JApYyIrux
y4eOHBIX IPEAMETOB
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YMmenue BBIGI/IpaTL NOAXOMAIIUNM METOM JIJIs pelicHusd 3aJa4rd; IHITOHHUMAHUC
SHAYUMOCTH MATCMATHUKN B M3YYCHHUUN NPUPOJHBIX U O6H_ICCTBGHHBIX IIPOHECCOB U
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SBJICHUM; YMEHHE DPACIO3HABATh IMPOSBICHUE 3aKOHOB MAaT€MAaTHKH B HMCKYCCTBE,
YMEHUE IIPUBOAUTH IIPUMEPbl MATEMATUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTE€MaTHYECKON HAyKU

MNEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'D 1O
MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucia u BBIYUCIIECHUS
1.1 | Harypanbnblie u nenbie yncia. [Ipu3Haku AeIMMOCTH HEbIX YUCEeI
12 Panmonaneubie uncna. OOBIKHOBEHHBIC M JACCSITHYHBIC IPOOHM, MPOIEHTHI, OSCKOHEUHBIC
) NepUOANYECKUE IPOooH
13 ApI/I(bMeTI/I‘{?CKI/Iﬁ KOpEHb HaTypalibHOU cTeneHu. J[ecTBUS ¢ apuPMETHISCCKUMHA KOPHSIMH
HATypaJIbHON CTENICHU
1.4 | Crenens ¢ 1esbM okaszaresieM. CTeneHb C palliOHAJILHBIM Moka3arenaeM. CBOMCTBA CTENIEHU
15 CuHyC, KOCUHYC WM TaHI€HC YHCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YHCJIOBOTO apryMEHTa
1.6 | Jlorapudwm uucna. JlecaTnanplie U HATYpaIbHbIE JOTapru(MbI
JleiictButenpHble uncna. ApudMETHYECKHE ONepaluud ¢ JICHCTBUTEIbHBIMU YHCIAMHU.
1.7 | Ilpubmmx€HHBIE BBIYUCIICHHS, TpPaBWIA OKPYIJICHUs, TPUKUAKA U OIEHKAa pe3yJibTara
BBIYMCIICHUI
1.8 | IlpeoOpa3oBaHue BbIpaKeHUH
1.9 | KowmmiekcHble uyncia
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 | Ilenbie u 1poOHO-pAIIOHAJIEHBIC YPABHEHUS
2.2 | VppauuoHanbHblE YpaBHEHUS
2.3 | TpuroHomeTpuuecKue ypaBHEHHUsI
2.4 | Tloka3zarenbHbIE U JOTAPHUPMHUUYESCKIE YPABHEHHS
2.5 | Ienbie u 1poOHO-palIIOHATILHBIE HEPABEHCTBRA
2.6 | HWppanmoHaibHbIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JorapuMuyecKkne HepaBeHCTBA
2.8 | TpuroHomerpuueckue HepaBEHCTBA
2.9 | Cuctembl 1 COBOKYIHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.1
0 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMmu
2.1 . .
Martpuna cucteMbl TMHEHHBIX YpaBHeHHUH. OnpeneauTens MaTpUIlbl
3 QDYHKIMH U TpadUKH
31 Oynkuus, crnocodsl 3amanus ¢yHkuuu. ['paduk Gynkinuu. Bzaumuao oOpaTHbie GyHKIIHH.
' Uérnple u Heu€THbIe QyHKImn. [leproanueckne GyHKINUN
OO6nacTte ompeneneHuss U MHOXeCTBO 3HaueHud QyHkumu. Hymm dysxmum. [IpomexyTku
3.2 | 3HakomocTosHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MHUHUMYMBI
dbysaknmn. Hanbomnpiiee v HanMeHbIlee 3Ha4eHHe (QYHKIUN Ha TIPOMEKYTKE
33 CrenenHas (GyHKIUS ¢ HATYypaIbHBIM U LIETBIM MoKa3zareneM. E€ cBolicTBau rpaduk. CBoiicTBa

U rpaduK KOpHsI 7-OU CTEHeHH
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3.4 | TpuroHomerpuueckue GyHKIUHU, X CBOMCTBA U IrpaduKu

3.5 | Iloka3arenpHas u Jorapudpmuueckast QyHKIMU, UX CBONCTBA U rpaduku

36 Touku pazpbiBa. AcumMnToThl rpadgukoB ¢yHkiuil. CBoiicTBa (QyHKIMHA, HENPEPHIBHBIX HA

OTpE3Ke

3.7 | IlocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHMS IIOCIIEI0BATCILHOCTEH

3.8 | Apudmernyeckas u reoMeTprueckas nporpeccu. @opmyia CI0KHBIX MPOLEHTOB
4 Hayasia MaTeMaTHyeCKOTo aHaIn3a

4.1 [IpousBonanas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX QYHKIMN

49 [IpumeneHne POU3BOIHON K HCCIENOBaHUIO (QYHKIMHA HA MOHOTOHHOCTH U IKCTPEMYMBI.
) HaxosxneHne HauOobIIero ¥ HaMMEHbIIEro 3Ha4eHUs! (PYHKLIUU Ha OTPe3Ke

4.3 ITepBooOpasnas. MaTErpan
5 MHOkeCTBa U JIOTHKA

5.1 MHoecTBO, Onepaluu HaJl MHOKecTBaMu. JlnarpamMel Oitsiepa — Benna

5.2 | Jloruka
6 BeposiTHOCTB M cTaTUCTHKA

6.1 OnwucarenpHasi CTATUCTUKA

6.2 | BeposTHOCTB

6.3 | Kombunaropuka
7 ['eomerpus

7.1 Durypsl Ha IIIOCKOCTH

7.2 [IpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

7.3 | MHororpaHHuKu

7.4 | Tena u noBEpXHOCTHU BpallleHUs

7.5 | KoopauHaTsl U BEKTOPBI
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