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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAPTA CPEIHETO 001Iero 00pa3oBaHus, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPEIBSIBIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIMNA POCCHHCKOTO
oOpa3oBanus. Peaymzanusi mporpaMMbl 00SCIICUNBACT OBJIAJICHUE KIFOYCBBIMA KOMITCTCHITUSMH,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M NIO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa}01111/1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHazHayeH uid GOPMUPOBAHUS y OOYYaroIIMXCsl CTaTUCTHMUECKON KYNbTYPbl U NOHHMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTHUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
cOOBITHI, BEIMUYMH U npolieccoB. [Ipu n3ydeHnn Kypca oboramarTcs nNpeAcTaBIeHUs yIaluuXxcs
0 METOJIaX MCCIEe0BaHNS U3MEHYMBOTO MUPA, pa3BUBAETCs IOHUMaHKE 3HAYUMOCTH U OOLTHOCTH
MaTeMaTHYEeCKUX METOJ/OB IMO3HAHUS KaK HEOTHEMJIEMOW 4YacTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOTO MHPOBO33pPEHHUSI.

CopepxaHue Kypca HalpaBlIeHO Ha 3aKpEIUIEHHWE 3HAHUN, MOJYyYEHHBIX MPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBbI U HA PA3BUTHE IIPEICTABJICHUH O CIIy4allHbIX BEJINYMHAX U B3aUMOCBS3IX
MEXY HUMH Ha BaKHBIX IIPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILET0 MHPA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BepossTHOCTH U
CTaTUCTHKa» CpeJHEW IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIIUE OCHOBHBIE
coaepxatenbHbie JTUHUA: «CIyqaifHbIe COOBITHSI U BEPOSTHOCTH», «CiydaliHble BEJIMYMHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHMMaeT M3y4€HHE T[EOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefesleHuii M 3HAaKOMCTBO € MX HEIPEPBIBHBIMHU AHAJIOTaMH — I[IOKA3aTEIbHBIM H
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Conepxxanne nuHuM «CiydaiiHble COOBITHSI UM BEPOSATHOCTH» CIY)KUT OCHOBOM st
(bopMupoBaHUs IPECTABICHUH O paclipee/IeHUH BEPOSITHOCTEN MEX/ Ty 3HAUEHUAMH CITydaiiHbIX
BEJIMYMH, a TaKKe 3Ta JMHUA HeoOXoAMMa Kak 0a3a A M3ydeHUs 3aKOHa OOJIBIIMX YHCEN —
(GyHIAMEHTAJILHOTO 3aKOHAa, JAEHCTBYIOLIET0 B HPUPOJE M OOLIECTBE U  HMEIOILEro
MaTeMartuyeckyro  Qgopmanuzanuio. CaM  3akoH  OOJBIIMX  YHMCed Ipellaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUECKOTO (popManu3ma.

Tembl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJIMYMHAMMY, aKUEHTUPYIOT BHUMAaHUE
LIKOJIBHUKOB Ha ONMCAHMM M M3YYEHHMH CIy4alHBIX SBJICHUH C IMOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHUE YIENSIETCs T0OKA3aTeIbHOMY U HOPMaJIbHOMY pacIipelelIeHUsIM,
IpU OSTOM TMpeanojaraeTcs O3HAaKOMHUTEIbHOE U3yYyeHHe MaTepuana 0e3 J0Ka3aTesbCTB
MPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha HU3YUYCHHEC KYypcCa ((BCPO}ITHOCTB U CTaTHUCTHKA» Ha 0a30BOM YPOBHE OTBOJUTCA 1 gac B
HCACIIO B TCUCHUEC KAXXI0T'0 roaa O6y‘-ICHI/I$I, Bcero 68 y‘Ie6HLIX YqacoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienue naHHBIX ¢ MOMOUIbIO0 Tabmul U auarpamm. CpenHee apudmernyeckoe,
Me/aHa, HauOoJIbllee U HAUMEHbLIEE 3HAUCHM s, pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKJIOHEHNE
YHUCJIOBBIX HAOOPOB.

CriydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy9allHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BepoaTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTU COOBITHI.
CrnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepauuu HaJx COOBITUSIMM: NEpecedeHHe, 0ObeJUHEHHE, MPOTUBOIOJIOKHbBIE COOBITHUS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBO CllydallHOro 3KCIEPUMEHTA.
dopmyra nmoaHOM BepoaTHOCTH. HezaBucumBbie COOBITHS.

KombOunartopHoe npaBuino ymHokeHusi. [lepecranoBku u ¢akropuan. Uucno coueraHuil.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble UCIIBITAHUSL.
Cepusi He3aBUCHMBIX HCHBITAaHUN a0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymn.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
[Ipumeps! pactpenieneHuid, B TOM 4Hciie, TeOMETPHUECKOe U OMHOMHAIIBHOE.

11 KJIACC

UucnoBbie XapaKTEpUCTUKH CITYIaliHBIX BEJIMUMH: MAaTEMAaTHUYECKOE OKHUIAHHE, TUCTICPCHUS
Y CTaHJapTHOE OTKJIOHEeHHE. [[puMepsl MpUMEHEHUST MAaTEMaTHIECKOTO OKHIaHMs, B TOM YHCIIe
B 3a7adax W3 TOBCEIHEBHOW JKM3HU. MaTemMaTH4YeCKOe OXKHMJaHWE OWHApHOW ClydalHOU
BEJIMYMHBL. MaTemMaTH4ecKoe OKHJIaHUE CYMMBI CIIy9alHBIX BEJIWYMH. MaTeMaThyeckoe
0’KHMJIAaHUE U JTUCTIEPCHS TEOMETPUUECKOTO U OMHOMHAIBHOTO PaCIIpeACIICHUM.

3akoH OOJIBIIIMX YKCENI M €r0 POoJib B HayKe, MPUpoJie U oOmecTBe. BEIOOpOUHBIH MeTO
HUCCIIEJOBAHUM.

[IpuMepsl HENMPEPBIBHBIX CIy4alHBIX BEIWYHMH. [IOHATHE O TUIOTHOCTH pAaCIpeCIICHHS.
3amaun, TPUBOIANIME K HOpPMaJbHOMY pacmpeaeieHuro. [loHATHE ©0 HOPMaJIbHOM
pacrpeiesICHUH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOCHHUSI MpOrpaMMmbl ydueOHOro mnpeamera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TMO3HMIMKA OOYYarOIIErocsi Kak aKTHBHOTO H
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON NIEHTUYHOCTH, YBAXKEHUS K ITPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MAaTE€MaTUKOB M POCCUMCKON MAaTeMaTHYE€CKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JOCTHKEHUN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHMS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKIKOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pENICHUH, PpacCyKIECHUW;, BOCIPUUMUYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3JI0pPOBOTO0 M 0O€30macHOro0 00pas3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe TUTaHWE, COATAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, perysipHas (undeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPHU 3aHATHUSX CIHOPTUBHO-030POBUTEIHHON
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYAOIIOOMS; WMHTEPECOM K Pa3IMYHBIM
chepam npodecCHOHATILHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKONW M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3OBaHUIO H
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE NPUPOAHOM MU COLMAIBHOM CpEeIbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUM JIIsl OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIBHOCTH, JTAllOB €€ Pa3BUTHUA U 3HAYMMOCTH Ul PA3BUTHs LIMBUIM3ALINY;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbI yaeOHOTO TipeameTa «MaTtemaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIM ODKCIIEPUMEHT, HCCIEIOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [IPOTHO3UPOBATH BO3MO’KHOE PA3BUTHE IIPOLIECCA, A TAKIKE BBIABUIaTh IIPEIIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

e BBIABIATH AePUUIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETa Ha BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

e BpIOMpaTh MH(POPMAIMIO M3 HWCTOYHHKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

® OLEHUBaTh HAAEKHOCTh HH(OpPMALMKM [0 CAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHSI B COOTBETCTBUM C YCIOBHMSIMH U LEISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

® B X0Jie OOCYXJCHHUS 3a]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOU TEMBbI, IPOOJIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJEH, HAIICJICHHBIE Ha TIOUCK PEIICHNUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YYACTHUKOB JIMajiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TNO3WIMI; B KOPPEeKTHON ¢opme (opmyanpoBaTh pa3HOIIACUs, CBOU
BO3paXKECHMUS;

® MIpEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® [IOHUMAaTh U UCIOJIB30BATh IPEUMYILECTBA KOMAH/IHOMN U UHIUBUYaTbHONU pabOThI IPH
pelieHny y4eOHbIX 3a]a4; MPUHUMATh L1eJb COBMECTHOM AESITEeIbHOCTH, MIaHUPOBAThH
OpraHM3aIMI0 COBMECTHOW pabOThl, pacHpenesiiarTh BUAbl pabOT, JOrOBapUBATHC,
o0OcyKJaTh mporiece U pe3yinbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIIOJICH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUs, 0OMEH MHEHUM, «MO3TOBBIE
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOH JICHCTBUS
C IPYTMMH YJ€HAaMH KOMAaHJIbl; OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIA MPOIYKT
0 KpUTEPUSIM, CPOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvnoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, AJTOPUTM peLIeHHs 3ajlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BapHMaHTHI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUu.

CaMOKOHTPOJIb:

e BJaJeTh HABbIKAMM IIO3HABATENBbHOW pe(IeKcuu Kak OCO3HaHHs COBEpIIAEMBIX

JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAAETh CHOCOOAMHU



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOO0K, BBISIBJICHHBIX TPYJHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

UuTarh U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBaTb MNOHATUSAMHU: CcpeaHee apudMeTudyeckoe, MeauaHa, HauOoJbIIee,
HauMEHbIIIee 3HaueHUe, pa3Max MacCHBa YUCIIOBBIX IAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIY4alHBIM 3KCHEPUMEHT (OMBIT) U CiIydailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (3JEMEHTApPHBIA MCXOJ) CIy4alHOro OMbITa; HAXOAUTh BEPOSITHOCTH B
OTIbITaX C PABHOBO3MOKHBIMH CITyJalHBIMU COOBITUSIMH, HAXOJAUTh U CPABHUBATh BEPOSITHOCTH
COOBITHI B M3YYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX.

Haxomute u popmynupoBaTh COOBITHS: TIEpeCeUCHUE M OOBETUHEHNE NaHHBIX COOBITHH,
cOOBITHE, MPOTHUBOINOJIOKHOE JAHHOMY COOBITHIO; TOJb30BATHCSA JIUarpaMMamu Oiiepa u
(hopMyII0ii CIIOKEHHUS BEPOSITHOCTEH MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH C MOMOUIBIO ITPABMIIA YMHOKEHHUS, C IIOMOILBIO IEPEBA CIIy4alHOIO OIbITA.

[IpuMeHsATP KOMOMHATOPHOE MPABUWJIO YMHOXKEHUS IIPU PEILIEHUH 3a/1a4.

OnepupoBaTh NOHATHAMM: HUCIBITAHUE, HE3aBUCHMBIC HCIBITAHUS, CEPUSl HCIBITAHUM,
yclex M HeyJauya; HaXOJIUTh BEPOSATHOCTH COOBITMH B CEpUU HE3aBHCHUMBIX MCIBITAHUH 10
NIEPBOT0 yclexa; HaXOAUTh BEPOSITHOCTH COOBITUH B CEpUU UCTIBITAHU bephyu.

OnepupoBarb MNOHATUAMM: CIy4aliHas BEIUYMHA, PACHPEIEICHUE BEPOATHOCTEH,
Jyarpamma pacipeeeHus.

11 KJIACC

CpaBHI/IBaTb BCPOATHOCTH 3HaYEHH I cnyqaﬁHoﬁ BCIIMYHUHBI IIO PpaCHpCACIICHUIO WU C
IIOMOIIBIO JHarpaMM.

OHepI/IpOBaTB INOHATHEM MATCMATHYCCKOI'O0 OXHWAAHHA; IIPHUBOJIUTL IMPUMEPLI, KakK
MPUMCHACTCA MATECMATUYCCKOC OKHIAHUC CJ'Iy‘IElfIHOfI BCIIMYHUHBI HAXOJHUTHb MAaTCMaTU4YCCKOC
OKNJAaHUC IO JaHHOMY pacCIIpCACICHUTO.

HmMmeTh NpeaACTaBJICHUEC O 3aKOHC OOJIBIIIMX YHCEIL.

HmMmeTh MMpEACTaBJICHHUEC O HOPMAJILHOM paCHpCACIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
B NMPOrpaMmblI Bcero KO;TP OJLHBIC HpﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 [IpencraBnenue JaHHBIX U OMUACATENbHAS 4 bubnuorexa [JOK
CTAaTHCTHKA https://m.edsoo.ru/eOb7b0f1
CrnyyaiiHble ONBITHI U ClTy4aiiHbIe
bubmmoreka [{OK
2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3 1 .
3JIEMEHTAPHBIMU UCXOAMH https://m.edsoo.ru/e0b7b0f1
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1l
VYcnoBHas BEpOSITHOCTb, JIEPEBO Butmorexa LIOK
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 https://m.eds0o.ru/e0b7bOfl
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA o '
bubnuoreka [IOK
> DIEMEHTBI KOMOHHATOPHKKH 4 https://m.edsg).ru/e0b7b0f1
. bu6mmoreka [JOK
6 Cepuu 1ocien0BaTebHbIX UCTIBITAHUT 3 1 https://m.eds00.ru/e0b7b0fl
. bu6mmoreka [JOK
7 CrnyyaiiHble BETUYUHBI U paclpeaencHus 6 https://m.eds00.ru/e0b7b0fl
. bubmuoreka [JOK
8 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 5 2 https://m.eds00.ru/e0b7b0fl
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 5

I[TIPOTPAMME



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

11 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/n NPorpamMmbl Bcero KonTpoararic | IIpaxrateckme o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
1 Marematuueckoe oKuJaHue Cay4aiHoON 4 bubnuorexa [JOK
BEJINYHMHBI https://m.edsoo.ru/5fbc5dcl
2 Jlucniepcust M CTaHJAPTHOE OTKIOHEHHUE 4 1 bubnuorexa [JOK
CIy4allHOW BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aron dompunix wicen 3 ! https://m.edsoo.ru/5fbesdcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmasbHoe pactipezienciis 2 ! https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHue, 0600IICHNE 1 19 5 bu6mmoreka [IOK
CHCTEMaTH3aINsl 3HAHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

ITPOTPAMME



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

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI

10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMue NMpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 nporpaMmsbl CpEIHET0

pe3yJabTara 0011er0 00pa3oBaHus
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUArpaMMbl
6.2 OnepupoBaTh NOHATUAMU: CpefiHEE apuPMETHUECKOe, MelMaHa, HanboJbIllee, HauMeHbllIee 3HaUeHHe, pa3Max
' MacCCHBAa YMCIIOBBIX JJaHHBIX
OnepupoBaTh MOHATHAMU: CIyYalHBIA IKCIEPUMEHT (OMBIT) U CIydailHOE COOBITHE, AIEMEHTapHOE COOBITHE
6.3 (371eMeHTapHBI MCXO0J) CIIy4yallHOrO OIBbITA; HAXOJUTh BEPOATHOCTH B ONBITAX C PaBHOBO3MOXKHBIMH
' CIIydyallHBIMM COOBITHSMH, HAxXOAWTb M CPABHUBATh BEPOATHOCTU COOBITMH B M3YYEHHBIX CIIy4alHBIX
9KCIIEPUMEHTAX
Haxomute u ¢opMynmupoBath COOBITHS: TepeceueHne W OOBCIMHEHHE JaHHBIX COOBITHH, COOBITHE,
6.4 IPOTUBOIOJIOKHOE JTAHHOMY COOBITHIO; I10JIb30BaThCsl AUarpamMmamu Oiiepa U GOpMYyNION CloXKeHus
BEPOSATHOCTEH IIPU PELICHUU 3a/1a4
6.5 OmnepupoBaTh MOHATUSAMH: YCIOBHas BEPOSATHOCTb, HE3aBUCHMBbIE COOBITHS; HAXOJUTh BEPOSATHOCTH C
' HOMOIIBIO IIPAaBUJIA YMHOKEHUS, C IOMOIIBIO JIepeBa CIIy4aifHOTO OIbITa
6.6 ITpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PEIICHUH 3a]1a4
OmnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCHMbIC HCIIBITAHUS, CEpUs HUCIBITAHUHM, yCcleX M Heylaya;
6.7 HAXOJUTh BEPOSATHOCTH COOBITUH B CEpPUM HE3aBUCHUMBIX HCHBITAHUH JIO IEPBOrO Yyclexa, HaXOJIUTb
BEPOSATHOCTH COOBITHI B cepuM UCTIbITaHUH bepHysn
6.8 OmnepupoBaTh NOHATUSAMU: CIIydaifHasl BEIMUMHA, paclipeielIeHNe BEPOSITHOCTEH, TMarpaMMa pacripeieleHus




11 KJIACC

Konx nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM Oﬁpai‘lOBaTeJﬂ)HOﬁ nporpaMmmsbl CpEeIHET0

pe3yJabTara 0011ero oOpa3oBaHus
5) Teopust BeposTHOCTEN U CTaTUCTUKA

5.1 CpaBHHMBATh BEPOSITHOCTH 3HAYCHUH CITy9aifHOW BEIMYMHBI 110 PACTIPEACICHUIO WIIH C TIOMOMIBIO TarpaMM
OnepupoBaTh MOHATHEM MATEMaTHYECKOTO OKUJAHUS, MPHUBOIWTH TPUMEPHl TOTO, KaK MPUMEHSIETCS

5.2 MaTeMaTH4YeCKOE OXKUJAHUE CIyJallHOW BENWYHMHBI, HAaXOAWTh MAaTEMAaTHYECKOE OXKHUJAHUE 10 JaHHOMY
pacrpeneieHIIo

5.3 Nwmets npencTaBieHne 0 3aKOHE OOJIBIITUX YHCeT

5.4 HNmets npencTaBieHre 0 HOPMaJIbHOM PACTIPENECICHUT




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox IIpoBepsieMblii 3JIeMEHT COePKAHUS
6 Teopust BEeposSITHOCTEW U CTaTHCTHKA
[IpencraBnenue JaHHBIX ¢ TOMOIIbIO Tabnui U nuarpamMM. CpenHee apudMeTndeckoe,
6.1 MeraHa, HauOoJjblllee ¥ HauMEHbIIEe 3HAaYeHMs], pa3Max, JUCIEepCUs U CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyyaiiHble SKCIEPUMEHTHI (OTBITHI) U CIydaliHble COOBITHS. DJIEMEHTapHbIE COOBITHS
6.2 (ucxonwr). BeposATHOCTH ciydaifHOTO COOBITHS. BIuM30CTh 9acTOTHI M BEPOSITHOCTH
' coObiTuil. CiyyailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSMHU.
BeposTHOCTH COOBITHI B OTIBITaX C pAaBHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITUSIMH
6.3 Omneparuu Haa COOBITUSAMU: TIEpeceueHne, 00bEAMHEHHE, TTPOTUBOIIOTIOKHBIE COOBITHS.
' Juarpammel Ditnepa. @opMmyiia CI0KEHHS BEPOSITHOCTEN
6.4 VYcnoBHasi ~ BEpPOSITHOCTh.  YMHOXKEHHE  BeposiTHOCTe.  JlepeBo  ciydailHOTO
' skcriepuMenTa. @opmyrna mosHOH BeposiTHOCTH. HezaBucruMbie cCOOBITHS
6.5 KombunaropHoe npaBuiio ymHoxeHus1. [lepectanoBku u pakTopuain. Yucno coueTanmid.
' Tpeyronbauk INackans. @opmyna 6maHoma HeroToHa
bunapHbIi CirydaliHBIN OTBIT (MCIIBITAHUE), YCIIeX B Heynada. He3aBucuMble UCTIBITAHMS.
6.6 Cepust HE3aBUCUMBIX UCIIBITAHUH JI0 IEpBOro ycrexa. Cepus HE3aBUCUMBIX UCTIBITAHUN
bepnynnu
6.7 Cnyvaiinas BennuumHa. Pacnpenenenue BeposTHOCTe. Jluarpamma pacnpenesieHus.
' [Ipumeps! pactpeniesieHuid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATHCTHKA
UucnoBble XapakTEpUCTHUKU CIy4ailHBIX BEJIMYMH: MAaTEMaTUYECKOE OXHUJaHUE,
51 JUCHEpPCUsl U CTaHAApTHOE OTKIOHEeHue. [Ipumepbl NpUMEHEHUsT MaTeMaTUYeCcKOTro

O0KHJIaHMS, B TOM YHCJIE B 3a/1aUax U3 MOBCSIAHEBHOM XKM3HU. MaTeMaTHUeCKOE 0XKUIaHUE
OMHApHOW clyyailHOW BeNMUYMHBL. MaTreMaTudeckoe OXUIAAHUE CYMMBI CIYYaiHBIX




BeIIMYKH. MaTeMaTH4eCcKoe OKMJAHUC U NUCTICPCUA TCOMCTPUICCKOTO U OMHOMHAJILHOTO

pacrnpeneneHuin
5.9 3aKkoH OOJIBIIMX YMCEI U €T0 POJb B HayKe, MpHUpoJie U obmiecTBe. BeiOOpouHbIit MeTOT
' VICCIIEIOBAH M
[IpuMepsl HENPEPBIBHBIX CIIY4alHBIX BEIUYMH. [IOHATHE O TUIOTHOCTH pacHpeneiICHHUs.
5.3 3ajauyy, NPUBOJAALIME K HOPMalbHOMY pacnpezeneHuto. [loHsTHe 0 HOpMaIbHOM

pacrpeeneHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMAMH PEIICHUS 3ajad;
yMeHHE (QOPMYIHPOBATH W OIEPHUPOBATH TOHATHUSMHU: OTpECIICHHUE,
aKCHOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, IPH3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh HX; YMEHHE (DOPMYITHPOBATH
oOpaTHOE ¥ TPOTUBOTIOJIOXKHOE YTBEP)KJICHUE, MPHUBOJUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIIOJB30BaTh METOJ MaTeMAaTHYeCKOW WHIYKIINU,
MIPOBOIUTH J0KA3aTeIbHBIC PACCYKICHHS TP PEIICHUU 33J1a4, OICHUBATh
JOTUYECKYI0  TMPaBWIBHOCTh  PACCY)KJICHUH; yMEHHE  OIECPHPOBAThH
MOHATHSAMH: MHOKECTBO, TIOJIMHOXKECTBO, OICpaIlMH HaJ MHOXECTBaMH;
YMEHHE UCTI0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar JijIsl OIUCaHHS
pPEATbHBIX MPOIIECCOB W SBJICHUM WM MPHU PEIICHUH 337ad, B TOM YHCJIC U3
JIPYTUX YYeOHBIX TPEAMETOB; YMEHHE OIEpUPOBATH MOHATHAMH: Tpad,
CBSI3HBIN Tpad, aepeBo, nUKI, rpad Ha TUIOCKOCTH; YMEHHE 3aJ1aBaTh U
OTNHUCHIBATh Tpadbl Pa3IMYHBIMU CIOCOOAMU; HCIIOJIh30BaTh rpadbl MpU
pelIeHnH 3a/1a4

YMeHue onepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEeHb C LIEeJBIM MoKa3aTesieM, KOPEeHb HaTypallbHOM CTETEHHU, CTEIIEHb C
paloHaIbHBIM MOKAa3aTeJIeM, CTENEeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
jgorapudmM UKcIa, CHHYC, KOCHHYC W TaHT€HC MPOMU3BOJILHOTO YHCIIA,
OCTaTOK IO MOAYJO, palHdOHAIbHOE 4YHCIIO, HPPAlMOHATIbHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LENbIX, PAlUOHAIBHBIX, JIEHCTBUTEIbHBIX
Yycell; yMEHHE UCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHbBIIUN 0OLIHii
JeNMTeNb U HauMeHbllee o01ee KpaTHoe, anroput™ EBkiuaa npu pemieHun
3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS;
YMEHHE BBITIOJHATH BHIYMCIIEHNE 3HAUCHUN U TPe00pa30BaHusl BbIPAKEHUN
CO CTEMEHSAMH M Jorapudpmamu, mpeodpa3oBaHus IpOOHO-paIlIOHATBHBIX
BBIPKEHUI; yMEHHE OINEpUpOBaTh MOHITUSIMH: TOCIEIOBATEIBHOCTD,
apudmernyeckas Mporpeccus, reoMeTpruueckas Mmporpeccusi, 0ECKOHEUYHO
yObIBaromasi ~ reoMeTpuyeckass  IporpeccHs;  yMEHuUe  3aJaaBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE OINEepPUPOBATH MOHATUSAMU: KOMILIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHCTIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4mcia, gopma
3aMmucl KOMIUIEKCHBIX 4Yucen (FeoMeTpHuecKas, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTb NPOU3BOAUTH apudmMeTHueckue AEUCTBUS C
KOMIUICKCHBIMUA ~ YHCIIaMH; TPUBOJUTH  TMPUMEPHI  HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEI; ONEepPUpOBaTh MOHATHUSAMHU: MaTpuma 2x2 u 3%3,
OTIPEJENINTEND MATPUIIBl, TEOMETPUUECKUI CMBICI ONPEIEIIUTEINS

YmMmenue ONCpHUPOBATH TMOHATUAMU: PATUOHAIBHBIC, HWPpPAlUOHAJILHEIC,
NIOKa3aTCJIbHBIC, CTCIICHHBLIC, JIOT apI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPHUUCCKUC




YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
TOXJIECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHCHUH U HEPABEHCTB, PAaBHOCUJIBHOCTb YypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIATh YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
C IIOMOIUBIO DPA3IUYHBIX NPHUEMOB; PEIIATh YPABHEHHWs, HEPABEHCTBA U
CUCTEMBI C TapaMEeTPOM; IPUMEHSATh YPaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI
JUISL peIIeHHs] MaTeMaTUYeCKUX 3a7ad M 3a7ad M3 Pa3UYHBIX oOiacTei
HAyKU U PEAIbHON KU3HU

YMeHue omnepupoBarth HOHATHSIMH: (YHKUUS, UYETHOCTh (QYHKIIHH,
MEePUOJUYHOCTh (YHKIHMH, OrPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
(GyHKIMM, SKCTpeMyM (PYHKIWH, HauOOJIbIIee M HaUMEHbIIEe 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HENpepbIBHAs (YHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMM, TiepBas U BTOpas NPOU3BOAHAS (PYHKIIMHM, FT€OMETPUYECKUH U
(¢u3nueckuil CMBICH TPOU3BOAHOM, NEepBooOpa3Has, ONpPEICIEHHBII
WHTErpaji; yMEHHE HaxXOJUTh AaCUMMOTOTHl rpapuka (yHKIUU; yYMEHHE
BBIYHCIISATH POU3BOIHBIE CYMMBbI, IPOU3BECHHS, YACTHOTO U KOMIO3ULIHI
(GyHKIMM, HAXOAUTH YpaBHEHHE KacaTeIbHOMU K rpaduKy QyHKINN; yMEHUE
HaXOJUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (PYHKIUN; YMEHHE HCIIOJIb30BaTh
MIPOU3BOJIHYIO JUIS HUCCIENOBaHUS (PYHKIUH, HAXOOUTh HaWOOJBIIME U
HauMEHBIINE 3HAYeHUS (QYHKUUN; CTPOUTh TpadUKHM MHOTOUIEHOB C
WCIIOJIb30BAHMEM  ammapaTa MaTeMaTHMYeCcKOro aHajiu3a; [PUMEHSTh
IIPOU3BOIHYIO JUISI HAXOXAECHUS HAWIY4IIero pelieHHsl B MPUKIAIHBIX, B
TOM YHCIJIE€ COLUAIBHO-I)KOHOMHUYECKUX U (GU3NYECKUX 3a7ayax; HAXOIUTh
IUIOIIAAN U 00BEMBI QUTYp C MOMOIIBIO MHTErpaia; NPUBOJUTH IPUMEPEI
MaTEMAaTU4YECKOT0 MOJEIUPOBAaHUA C MOMOIIBIO UG hepeHINATbHBIX
YpaBHEHUH

YMeHne onepupoBaTh NOHATHAMU: Tpaduk QyHKIMH, 0OpaTHas QyHKIHS,
KOMIO3uIusl (DyHKIWW, JIMHEHHAs QYHKIWS, KBagpaTHYHas (QyHKIIHS,
panMoHanbHas (QYHKIUS, CTENeHHAas (YHKIHS, TPUTOHOMETPHUYECKHE
GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYCCKUE (PYHKIUH, MOKa3aTelbHAs U
jgorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpaduKd HW3y4EHHBIX
(hyHKIIMHA, BBITTOHATH MPeoOpa3oBaHus TpauKoB GyHKITUH, UCIIOJIb30BATh
rpaduKy JUIsl U3YYEHUS MPOLIECCOB U 3aBHCUMOCTEH, NIPH PEIICHUU 3a/1a4
U3 JAPYruX Y4eOHBIX MPEIMETOBHU 3a/la4 U3 PEajbHOM JKU3HH; BBIPAXKATh
(dbopMynaMu 3aBUCHMOCTH MEXy BEJIMYMHAMU; UCTIOJIH30BATh CBOMCTBA U
rpaduku QYHKIUE JUIsl pEIleHUs YpaBHEHWH, HEPAaBEHCTB M 3ajad C
napamMeTpamu;, H300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXECTBA
pelIeHHI ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue peuiaThb TCKCTOBLIC 3aJa4d pPa3HbBIX THIIOB (B TOM 4YHCIIC Ha
IMPOLCHTHI, A0JIM U 4YaCTH, Ha JABUKCHUC, pa60Ty, CTOMMOCTb TOBApOB U
yCIyr, HAJIOTH, 3aJa4d U3 obOmacTu YIIpaBJICHUA JIMYHBIMH U CEeMEMHBIMHU
(I)I/IHchaMI/I); COCTaBJIATb BBIPAXKCHUS, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMBbI II0 YCJIOBHUIO 3aJayu, HCCICAOBATH IOJYYCHHOC PCHICHUC U
OIICHMUBATb HpaB,[[OHOI[O6HOCTB pe3yjIbTaTOB, YMCHUC MOICIUPOBATH
pPCAJIbHBIC CHUTyallUM Ha MA3bIKEC MATCMATUKH; COCTABJIATH BbIPAKCHH,
YpaBHCHHA, HCPABCHCTBA U X CUCTCMEBI 110 YCIIOBHUIO 3aJla4U, UCCIICAOBATDH




IOCTPOCGHHBIE ~ MOJEIM C  MCHOJb30BAaHMEM  ammapara  aareopsl,
MHTEPIPETUPOBATH ITOTYYCHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpelHee apu]MeTHuecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbILIEE 3HAYEHUS, pa3Max, TUCIEPCUs, CTaHAApTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHME H3BJIEKaThb, MHTEPIPETUPOBATH
UH(POPMALIKIO, IPEACTABICHHYIO B Ta0NWIaX, HA TUarpaMMax, rpadukax,
OTpaXarollyl0 CBOWCTBA peallbHbIX IPOLECCOB U SIBJIECHUH; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIBIO TabJWII W JUarpaMM; HCCIEIOBaTh
CTaTUCTHYECKHE IAaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpapruecKux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; I'papUueCcKu MCCIEI0BATh COBMECTHbIE
Ha0JII0JIEHUS C IOMOIIBIO IMarpaMM pacCeuBaHus U JIMHEWHOM perpeccuu

YMeHHne omnepupoBaTh IMOHATHAMH: CIyYalHbI OIBIT W CIy4ailHOE
coOBbITHE, BEpOSITHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpapUuecKUX METOJ0B; MPUMEHSThH
(GopMyIbl CIOXEHUS U YMHOXEHUS BEPOSITHOCTEH, (QopMyily TIOIHOU
BeposITHOCTH, (hopmyny bepHymin, komOuHatopHbeie (HakTbl U GOPMYIIbI;
OIICHUBAaTh BEPOSATHOCTU pEANbHBIX COOBITUH; YMEHHE OIEepUPOBATH
MOHATUSMM:  Cy4aiiHas BeJIMYMHA, pacHpelesieHue BEepOsITHOCTEH,
MaTeMaTH4ecKoe OXHUAAaHWe, JAUCIEPCHs W CTaHJapTHOE OTKJIOHEHHE
ClIlydallHOM  BeJIMYMHBL, (YHKIUM  pacrpeieNeHuss U IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOI'O PacHpeieIeHui; yMEHHE
HCIIOJIb30BATh CBOMCTBA M3Y4YECHHBIX PACHPEICIICHUN Ul PEIICHUA 3a1a4;
3HaKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX YUCEI, METOAbI BBIOOPOUYHBIX
HCCIIeIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBLINX
qycel B NMPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMEHHE ONEpUPOBATh
MOHATUAMM: COYETaHHE, IIEPECTAHOBKA, YHMCIO COYETAaHUM, YHCIIO
NepecTaHoBOK; OMHOM HBIOTOHA; yMeHHe NPUMEHATh KOMOMHATOPHbIE
GbakThl M pacCyXAEHUs Ul pELICHUs 3a/ay; OLICHUBATb BEPOATHOCTHU
peanbHbIX  COOBITMH;  COCTaBJIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOTYYCHHBIN Pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, TNpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Iy, BEJIMYUHA yIia, TUIOCKUI yroJi, ABYrpaHHbIN
yroJi, TPpEXTPaHHbIM Yo, CKpEeLUBAIOLUIUECs IpsSIMbIE, MapaieIbHOCTh U
HEPIECHIUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH, YTOJI MEXKIY MPSMBIMH, YTOJI
MEXIy IPSIMOM U TUIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSIHHE MEXIy MPSIMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh NPU PELICHUH 3aJa4 H3Yy4eHHBIC
(akThl U TeOpeMbl MJIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mephl 0ObEKTOB
OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHUYeCKUE MOJEITU C TOMOIIBIO
TEOMETPUYECKUX TMOHATHH M BEJIMYMH, pellaTh CBS3aHHbIE C HUMH
MPAKTHYECKUE 3a]1a41
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIYpbl, 00BEM (QUTYpHI,
MHOTOI'PaHHMK, MPaBUJIbHBI MHOTOI'pDAaHHMK, CEYEHHE MHOTIOI'pAaHHMKA,
Ky0O, mapajulenenuresa, Opu3Ma, NHUpaMuia, ¢GuUrypa MU TOBEPXHOCTb
BpallleHHs], LWIMHJIpP, KOHYC, iap, cdepa, miomanas cepsl, MIOMAab
MOBEPXHOCTH MNHUPAMUAbL, TMPHU3MBI, KOHyca, LWIMHApA, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, NUpaMUIbl, TPU3MBI, LWIMHApA,




KOHYyCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEUYCHMsI KOHyCa M LIWIMHJIpA,
Mapajule]IbHbIE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (HUTYphl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUS, B TOM YHCJIE C IIOMOILIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHSATh CBOWCTBA I'€OMETPUYECKUX (HUTYp, CAMOCTOATEIHHO
(bopMynHpoOBaTh OIpeaeseHHs N3y4aeMbIX (UTyp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBAX M NPHU3HAKAX TECOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIN
OTpOBEpPraTh HWX; YMEHHE TPOBOIUTH KiIacCHPUKAIHMIO (GUryp 1o
pa3IUYHBIM IIpPU3HAKaM, BBIMOJIHATH HEOOXOJAWMBIE JOIMOJHUTEIbHbIE
ITOCTPOCHUS
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YMeHne omnepupoBaTh HOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBIA TIepeHOC, CUMMETPHUS Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuE M0A00Us, NONOOHBIE (QUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE W IMOJ0OHBIE (UTYpPHI, B TOM YHCJE B IPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUICCKHE OTHOIICHHUS TIPH
pelIeHN: 3a/a4; HaXOJWUTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
IJI011a/1b, 00BEM) IPU PELIeHUH 3a]a4 U3 APYTHX Y4eOHBIX MPEIMETOB U U3
peanbHOM KU3HHU, YMEHHE BBIYHCIATH TEOMETPUIECKUE BETMUMHBI (JUTHHA,
yToJl, TIONIab, 00BEM, TIONIAh TTOBEPXHOCTH), MCIIONB3YSl M3ydCHHBIC
(GbopMyIBI U METOIIBI, B TOM YHMCIIE: IJIONIaIh MOBEPXHOCTH MUPAMUJIEBI,
NpU3Mbl, KOHYyca, UWIMHApA, IUomaab cdepsl; 00bEM  Kyoa,
MPSIMOYTOJIbHOTO  MapaijieNienuneaa, MNUPaMHIbl, MPU3MBblL, LWIHHIAPA,
KOHYCa, Il1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00BEMOB MOOOHBIX HUTyp
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YMeHue omnepupoBaTh MOHATHUAMU: MPSIMOYrOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCIO, pa3Jio’)KeHHWE BEKTopa Mo 0Oaswucy,
CKaJs[pHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, Yol MEXIY
BEKTOpPaMH; yMEHHUE UCTIONb30BaTh BEKTOPHBII U KOOPIAUHATHBIN METOT 17151
pelIeHNs TeOMETPUYECKUX 3aa4 U 3a7a4 APYruX y4eOHBIX MPEIMETOB
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YMeHne BBIOMpATh TOAXOAIIANA METOT VISl pEIIeHUs 3a7a9i; TOHUMaHue
3HQYMMOCTH MATeMAaTHKA B H3YyYCHUU MPHUPOJTHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWW;, YMEHHE pACIO3HaBaTh IIPOSIBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPHUBOJIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITHI POCCUICKON U MHUPOBOI MaTeMaTH4EeCKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMoCTy HEIbIX YUCell
19 Parmonanbubie uncina. OOBIKHOBEHHBIE U IECATHYHBIC IPOOU, TPOLIEHTHI, OECKOHEYHBIC
TIEPUOANYECKHIE IPOOH
13 Apudmernueckuit KOpEHE HaTypajnpHON crenenu. J[lefictBus c apudmernyeckumu
KOPHSIMU HATypaJIbHOM CTETICHU
14 Crenenp ¢ menbiM mnokasareneMm. CTeneHb ¢ palMoOHaIbHBIM MOKa3aTeneM. CBoiicTBa
CTETICHU
15 CuHyc, KOCMHYC M TaHT'€HC YHMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YICJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTnanable U HATypaJIbHBIC JTOTapH (MBI
JleiicTBuTENnbHbIE YKcaa. ApUQMETHYECKHUE ONEpaluy C JNEHCTBUTENbHBIMU YHCIAMHU.
1.7 [IpuOnmxE€HHbIE BBIYMUCICHUS, MpaBUa OKPYIJIEHHs, MPUKHUJKA M OLIEHKAa pe3ylbTaTra
BBIUMCIICHUI
1.8 [IpeoOpa3oBanme BEIpOKEHUH
1.9 KommuiekcHele uncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 IToka3zarenpHbIC U JIOTapu(OMHUUECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPaBEHCTBA
2.7 IToka3zarenpHbIC U JTorapu(MHUUECKHE HEPABEHCTBRA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpeaenuTellb MaTPHIIbI
3 OyHKIMH U TpadUKH
31 q)yHKuHﬂ, criocoObl 3a1anus GpyHkuuu. I'paduk ¢pyHkiun. Bzanmuo oOpatHbie GyHKIMH.
Uérnple u Heu€THbIE pyHKUMU. [lepuoanueckue GyHKIMN
OO6nacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHU ¢yHkiuu. Hynu ¢pynkuuu. IIpomexyrku
3.2 3HAaKOMOCTOSIHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl 1 MUHUMYMBbI
¢ynkuuu. Hanbosplee 1 HauMeHblee 3HaueHHe QYHKIUU Ha TPOMEXKYTKE
33 CreneHHas (yHKUUS C HaTypaJbHBIM M IIeJbIM NokaszateneMm. EE cBolictBam rpaduk.
CBoiicTBa U rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBONCTBA U rpauKu




3.5

ITokazaTtenpHas u jorapudmuyeckas GyHKINU, X CBOWCTBA U TpauKH

Touku pazpeiBa. AcumntoTsl rpadukoB pyHkuuid. CoiicTBa (pyHKINH, HETTPEPHIBHBIX HA

3.6
OTpe3Ke
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHKsT IOCIIEA0BATEIbHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLEHTOB
4 Hauana maTtemaTnyeckoro ananmsa
4.1 [TpousBoanas ¢ynkun. [Ipon3BoaHbIe HIeMEHTAPHBIX QYHKINT
42 [TpumMeHeHme MPOU3BOJHOM K HCCIIEIOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTD U 9KCTPEMYMBEI.
HaxoxaeHrne HaubosbIIero 1 HaMEeHbIIEro 3Ha4eHNsl PYHKIIMU Ha OTpe3Ke
4.3 ITepBooOpa3nas. MuTerpan
o) MHO»XeCTBa 1 JIOTUKA
5.1 MHO0XecTBO, orepanuu HajJ MHOKecTBamMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHasi CTaTHCTUKA
6.2 BepositHoCcTh
6.3 KombunaTopuka
7 ['eomeTpus
7.1 ®durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTs! 1 BEKTOPHI







