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IMNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueGHOTr0O Kypca «BeposaTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe denepanbHOTO TroOCyIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CpEeIHEro oOmero ooOpa3oBaHHsA, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, NPEABSBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, M TpaJuLIul
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCHeUnMBaeT OBJAJCHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHI OCHOBY Ui CAMOPa3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh ~ OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIBHOIO PAa3BUTHS JIMYHOCTU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VY4eOHblit Kypc «BeposSTHOCTb M CTaTUCTHKA» 0a30BOr0 YPOBHS SIBJISETCS MPOAOIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOTO Kypca 0a30BOro YpOBHS OCHOBHOHM mikoibel. Kypc
npeaHa3HayeH A GOpMHUPOBaHUS Y OOYYAIOLIMXCSl CTATUCTMUYECKOW KyJIbTYphl M MOHUMAHUs
pPOJM TEOPUH BEPOSTHOCTEH KaK MATEMaTHYECKOTO WHCTPYMEHTA JUI M3YUYCHHS CITydailHBIX
coObITHH, BenMuuMH W mpoueccoB. llpu wu3ydeHunm Kypca oOoramaroTcs NpeAcTaBICHUs
yyalmxcs 0 METoJax MCCIEI0BaHNUS U3MEHYMBOIO MUpa, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTH MaTeMaTHYECKUX METO/0B IO03HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HaAyYHOI'O MUPOBO33PEHUS.

Copnepxkanue Kypca HampaBieHO Ha 3aKpeleHWe 3HAHUM, MOJyYeHHBIX MPH U3YUEHUU
Kypca OCHOBHOM IIKOJbl M Ha pa3BUTHE NPEICTaBICHUM O CIy4yalHBIX BEJIMYMHAX U
B3aUMOCBS35IX MEXJIY HUMH Ha BaXHBIX MpPUMEpax, CIKEThl KOTOPBIX IOYEPIHYTHI M3
OKpYXaroIlero Mupa.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTHCTHUKa» CpeJHEel IIKoJbI Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOIINE OCHOBHBIE
cofepxarenbHble TUHUU: «CiydaiiHble COOBITHS M BEpOATHOCTH», «CiyyaiiHble BETMUMHBI U
3aKOH OOJIBIINX YHCET.

BaxHylo uacTb Kypca 3aHMMaeT MH3Y4YEHHE TEOMETPUYECKOr0 U OMHOMHMAIBHOIO
pacripenielieHuii W 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOTaMH — TIOKa3aTelIbHBIM |
HOPMaJIbHBIM pacipeaeICHUSIMU.

Conepxanne nuHUU «CiydailHble COOBITHS U BEPOSITHOCTH» CIY>)KUT OCHOBOW ISt
dopMHpOBaHUS NpPEJCTABICHUH O paclpellelieHud BEpOSITHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4aiHbIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HeoOXo1nMa Kak 0a3a JUIisl U3y4eHHsl 3aKOHa OOJIbIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJE M OOIIECTBE M HMEIOIEro
MaTematuueckyto  Gopmanuzanuio. Cam  3akOH  OOJBIIMX  4YWCeN  Mpesiaraerci B
03HAaKOMUTENFHON (hopMe ¢ MUHUMAJIbHBIM UCIOIb30BAHUEM MAaTEMAaTHYECKOT0 (opMaIn3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITy9allHBIMU BEJTMUYMHAMH, aKIICHTUPYIOT BHUMAaHUE
MIKOJHHUKOB HAa ONUCAHUM M M3YYEHUH CIy4YalHBIX SIBJICHUH C IOMOUIbIO HEMpPEepBhIBHBIX
¢byukuii. OCHOBHOE BHUMaHHE yAeJseTcs M0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesieHUsIM,
Opd O3TOM MpEAIojaraeTcs O3HAKOMHUTEIbHOE H3yYeHHEe MaTepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wmsyuenue kypca «BeposTHOCTh M CTaTUCTHKA» Ha 0a30BOM ypOBHE OTBOAMTCSA | dHac B
HEJIEI0 B TEYCHHE KaXKIAO0Tr0 Tojia 00y4eHus, Bcero 68 yaeOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHre AaHHBIX C MOMOLIbIO Tabuui U auarpamM. CpenHee apupMeETHUYECKOE,
MenuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYCHHs, pa3Max, JUCIEepPCHS H CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnydyaliHble 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIe COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciy4yaiiHOro COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHM.
CryyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOObITHI
B OIIBITAaX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMH COOBITUSAMHU.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEeINHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Oiinepa. @opmyJia CII0KEHUS BEPOATHOCTEMN.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIly4allHOTO HKCIIEpUMEHTA.
®dopmyiia noiaHOH BeposaTHOCTU. He3aBucumble COOBITHSL.

KomOunaropaoe npasuino ymHoxkeHwus. [lepectaHoBku u ¢akTopuan. Unciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

buHapHbIii cilydaliHbII ONBIT (MCTIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHMBIX HCHBITaHUN 10 IepBoro ycnexa. Cepusi HE3aBHUCHMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOcTed. JlumarpamMma pacnpenesieHus.
[Tpumepsl pacnpezeneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC

YucnoBble  XapaKTEPUCTUKW  CIYyYalHBIX BEJIWYMH: MATEMaTUYECKOE  OXKHJIAHUE,
JUACIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE. [IpruMepsl NpUMEHEHUT MAaTEMAaTUYECKOTO OKUIAHUSA, B
TOM 4YHCIIE€ B 3aJadax W3 IOBCEIHEBHOW KU3HH. MaTeMaThyecKoe OKHJaHWe OWHApHOU
CIy4YallHOM  BENMYMHBI. MaremMaTuyeckoe OXUIAAHUE CYMMBl  CIIyYaWHBIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUYECKOTO U OMHOMHAIBHOTO paCIpeeICHUM.

3akoH OOJIBIIIUX YKCEN U €r0 pOoIlib B HAayKe, MpHpojae U obimiecTBe. BrIOOpOUHBIN MeTO
HCCIICTOBaHUM.

IIprMepsl HENPEPBIBHBIX CIIyYaWHBIX BEJIUYMH. [IOHATHE O IJIOTHOCTH paclpeleeHUs.
3amaun, TPUBOAANIME K HOPMajJbHOMY pacrpeieieHuto. [loHsTHe 0 HOPMaTbHOM
pacrpeIeneHuH.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCS:

I'paxknanckoe BocniuTanue:

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3WIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSMHU U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUUMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHUKEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUID ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTH4YeCcKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIOYas ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0€30macHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nuecKas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; UHTEPECOM K Pa3IMUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUITIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy O0Opa3oBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PELICHUHU PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIUSHUS COLMATBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHONM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUECKUX MpoOJieM; OpUEHTalMe Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs1 PEHICHUs 3a7ad B 00JIAaCTH OKPY’KAroIIeH Cpepl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

I{eHHOCTH HAYYHOIO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl



YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA W 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYK) M  HCCICAOBATEIBCKYI IEATEIBHOCTD
WHJUBHIyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvnvle noznasamensmsle Oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAOuWe20 Mupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHSIMH, (HOPMYJIIMPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpeajaraTb KPUTEPHUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAWBATh APTYMEHTAIUIO, TPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

® UCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOILIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOr0 OOBEKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (hOpMyIHpOBaTh OOOOIIEHHS W  BHIBOJBI 1O  pe3ylbTaTam
NPOBENEHHOTO HAOIIOICHHS, UCCIIEAOBAaHUS, OIEHNBATh JIOCTOBEPHOCThH MOJIYYSHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHMIA;

® POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPEIMOIOKESHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Uil OTBETa Ha BOMPOC U
JUTSL pEIICHUS 3a1a9H;



BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3HPOBATH,
CUCTEeMaTHU3UPOBATh U HUHTEPIPETHUPOBATH MHGOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpPHUPOBaTh HMH(OPMAIMIO, TMPEACTaBIATE €€ B pasiuyHbX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom cohopmuposaHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOWUXCHL.
Oo0menue:

BOCIIPMHUMATh U (OPMYJIMPOBATH CYXJEHHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUs B YCTHBIX M
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 10 XOAY PEIIEHUs 3aa4l, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKJIeHHsI 331aBaTh BOMPOCHI 0 CYLIECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pemaeMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COIIOCTABJIATb CBOU CYXIECHHUS C CYXKICHHAMH JPYIMX YYaCTHUKOB JMAJIOra,
0o0HapyKMUBaTh PAa3IMUME U CXOJCTBO TMO3UIUI; B KOPPEKTHOH (hopMme (HOopMyIHpOBATH
pa3HOIJIACHs, CBOU BO3PAKEHNUS,

IIPEACTABIIATh PE3YJIBTATHl PELICHUS 3aa4M, DKCIIEPUMEHTA, UCCIICIOBaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU pabOTHI
OpU  pelieHnd Y4YeOHBIX 3aJad; MPUHUMATh [e1b COBMECTHOW JesITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOTHI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpOILECC U pe3ynbTaT paboThl; 0000IATh MHEHHS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEUCTBUSI C IPYTUMHU YI€HAMU KOMaH/Ibl; OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OO
MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue Cmvlco8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusauus:

COCTaBJIATh IUIAH, aJITOPUTM pPELICHHs 3aJaud, BBIOMpATh CIIOCOO peleHHs ¢ YyYETOM
UMEIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpPOJIb:

BIIQJICTh HABBIKAMH TI03HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOILIECCOB, WX Pe3ylbTaTOB; BIAAETh CHOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca W pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOn
3a/1a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAMICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;



e OIICHUBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTMDKEHUSI WM HEIOCTUIXKEHUs pPEe3yJbTaTOB JEATEbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

YuTaTh U CTPOUTH TAOJIMIBI U IUATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmernueckoe, MenuaHa, HauOosbIIee,
HauMEHbIIIEE 3HaYCHHE, Pa3MaX MacCUBa YACIOBBIX TaHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIy4dalHbIA AKCHEPUMEHT (OMNBIT) U CiydailHOoe coObITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO0J) CIYy4YalHOTO OIbITA; HAXOJIUTh BEPOSITHOCTU B
OIbITaX C PAaBHOBO3MOXKHBIMH CIIy4allHBIMU COOBITHSIMU, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITUI B M3YUYEHHBIX CIy4YalHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢opmynrpoBath COOBITHS: MEpecedeHre U 0ObEIMHEHUE JTaHHBIX COOBITHIA,
cOObITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BATHCS JUarpaMmamu Oiiepa U
(bopMyJI0i1 CII0KEHUSI BEPOATHOCTEH MPH PEIICHUH 3a]1a4.

OnepupoBaTh MOHATHSMHU: YCIIOBHAs BEpPOSTHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOAUTh
BEPOATHOCTH C OMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO JIEPEBA CIy4YailHOrO OIbITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
yclex M HeyJauya; HaXxOJIUTb BEPOATHOCTU COOBITMH B CEpUM HE3aBUCUMBIX MCIBITAaHUH [0
MIEPBOI0 yClexa; HaXOJAUTh BEPOSITHOCTH COOBITHI B cepuu ucnbiTaHuil bepryu.

OnepupoBaTb MNOHATHAMM: Cly4ailHass BEIWYMHA, PpACIpPEIEICHUE BEPOSTHOCTEH,
JuarpamMma pacipeencHus .

11 KUIIACC

CpaBHUBaTh BEPOSTHOCTH 3HAYEHWH CIIy4allHOM BEIMYHMHBI MO PACHpeleleHUI0 WU C
IIOMOILBIO AUArpaMM.

OnepupoBaTb MNOHATHEM MaT€MAaTUYECKOTO OKHUJAHUS; TPUBOAUTH TNPUMEPHI, Kak
MIPUMEHSAETCS MAaTEMAaTHUYECKOE OXHUIAHUE CIIy4allHOM BEJIMYMHBI HAaXOAUTb MaTEMaTU4YeCKOe
OKHJaHUE 10 JAHHOMY PACIIPEACICHUIO.

HmeTs npeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.

HMeTp npencTaBiaeHue 0 HOPMAJIBHOM PacIpeeIICHAH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanmue pa3jiesioB fsg)iquTBo JuekTpoHHbIE (HUGPOBDbIE)
n/n U TeM MPOrpamMMbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
1 [IpencraBienue JaHHBIX U 4 bu6nmoreka [IOK
omucaTenbHas CTaTHCTHKA https://m.edsoo.ru/e0b7b0f1
CityyaliHbI€ OIBITHI U
) Ay safinele CoOMTI, ; BGmiorexa LIOK
https://m.edsoo.ru/e0b7b0f1
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA UCXOIAMH
3 Orneparuy HaJ COOBITHSMU, 3 bu6nmoreka [IOK
CJIO’KEHHUE BEPOSTHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEPOSTHOCTS,
| Acmem crymiimoro mam, . BuGnorera LIOK
https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH H
HE3aBUCUMOCTH COOBITUMH
bubmnoreka IIOK
S DIeMEHTI KOMOHHATOPHIKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocienoBaTebHbIX 3 bubnmnoreka [JOK
HCIBITAHUI https://m.edso00.ru/e0b7b0f1
7 CiyualiHple BETMYHHBI U 6 bubmuoreka [JOK
pacrpeeneHus https://m.edsoo.ru/e0b7b0f1
8 0O00011eHNEe U 5 bu6mmoreka [IOK
CHCTEMATU3aLNA 3HAHUI https://m.edsoo.ru/e0b7h0f1
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KJIACC
Haunvenosanue Koawntecrso dyeKkTpoHHbIE (LM pPOBbLIE)

Nen/m pa3nmenoB u Tem YyacoB P uugpp

o0pa3oBaTejibHbIE PeCYpPChI
MpPOrpaMMbl Bcero
] e enpioi 4 BuGmorexa LIOK
a y https://m.edsoo.ru/5fbc5dcl

BEJIMYUHBI

Hucnepcus u
2 CTaHJIAPTHOE OTKJIOHCHHE 4
CIIy4ailHOM BEJTUYUHBI

bu6nmoreka [IOK
https://m.edsoo.ru/5fbc5dcl

3 3aKoH OOMIBIINX YHCENT 3 bubnorexa LIOK
https://m.edsoo.ru/5fbc5dcl
4 ie}llg)a?;:; I];IeeJ'II/I‘H/IHBI 2 bubmorexa LOK
https://m.edsoo.ru/5fbc5dcl
(pactipenenenusi)
5 Hopwmainbnoe 5 bubnuorexa [JOK
pacrpeaeeHus https://m.edsoo.ru/5fbc5dcl
6 dencroma 19 Bubmnorexa LIOK
. https://m.edsoo.ru/5fbc5dcl
3HAHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
R — IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThbI 0CBOEHHS 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
OnepupoBaTh MOHATHSAMH: cpelHee apudmernyeckoe, MeAHAHA,
6.2 HauOospliee, HaMMEHBIIEE 3HAUYEHUE, pa3Max MAacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSMHU: CIyYalHBIA JIKCHOEPUMEHT (OMBIT) U
CIIy4aifHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA HMCXOJ)
6.3 CIIy4aifHOTO  ONBITA; HAaXOJUTh  BEPOSTHOCTH B  ONBITax C
PaBHOBO3MOXKHBIMH CITyYaHBIMH COOBITHSIMHU, HAXOJIUTh U CPABHHUBATH
BEPOSITHOCTH COOBITUH B H3yUEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
Haxomute ¥ ¢opmynaupoBaTs COOBITHS: TiepeceueHre U OOBbeINHEHHE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE TAHHOMY COOBITHIO;
MONIb30BAThCS  AMarpaMMamMu  Dijepa W QOPMYJIOH  CIOXKEHHS
BEPOSTHOCTEH MPH PElICHUH 33]1a4
OnepupoBaTh TOHATHUSMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS, HAXOJUTh BEPOSATHOCTH C IOMOIIBIO MPaBUIa YMHOKEHUS, C
MTOMOIIBIO JiepeBa CIYYaiHOTO OTbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE MIPABHUIIO YMHOKEHHUS TIPU PEIICHUH 3a7a4
OnepupoBarh MOHATHIMH: UCIIBITAHNUE, HE3AaBUCUMbBIC UCTIBITAHUS, CEPHS
6.7 WCIIBITAHUHN, YCIIEX U HeyJla4a; HAXO/UTE BEPOATHOCTH COOBITHIA B cepuu
HE3aBHCHUMBIX HCIBITAHUHA JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTU
cOOBITUH B cepuu ucnbpiTanuil bepHysmm
6.8 OnepI/IpOBaT}i NOHATUSIMH:  CIy4ailHasi BeJIWYMHA, paclpeaesieHne
BEPOSITHOCTEH, TUarpamma pacipeeeHus
11 KJIIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie NpeMETHbIE Pe3y.ILTATELI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJbTarta
5 Teopust BeposTHOCTEH M CTATUCTHKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHUW CIy4alHOH BEJIMYMHBI IO
pacrpeeeHUI0 MK C TOMOIIBIO JHarpaMm
OnepupoBarh MOHATHEM MaTEMaTHYECKOTO OXHIAHHS, MPUBOJIUTH
52 NPUMEPl  TOTO, KAaK MPUMEHACTCA ~ MATEMATHYECKOS  OXKHIAHHE
CIIyYaifHOW BEJIMYMHBI, HAXOJWUTh MAaTEeMAaTHYECKOE OXKHJAHUE II0
JTAHHOMY pacipeeIeHUIO
5.3 HMmeTs nipeacTaBiieHre 0 3aKOHE OOJBIINX YHCeT
54 HmMeth nipeicTaBICHUE O HOPMAIBHOM pacpeieICHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Teopust BEpOATHOCTEHN M CTATUCTHUKA

[IpenacraBnenne MaHHBIX C [OMOIIbIO Tabimm wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HaWOOJIbIIEE W HAMMCHbBINEE 3HAYCHUS, pa3Max,
JUCTIEPCHS M CTAaHAAPTHOE OTKJIOHCHHE YHCIOBBIX HAOOPOB

CrnyualiHple SKCHEpUMEHTHI (ONBITBI) U CIy4yailHble COOBITUS. OJIEMEHTapHbIE
coObITHs (Mcxofbl). BeposTHOCTh ciywaiiHOro coObITHs. bin3ocTs uyacToTel U
BEPOATHOCTH cOObITUH. CilyyailHble ONBITHI C PABHOBO3MOXHBIMU 3J1€MEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM  COOBITUHI B ONBITaXx €  PAaBHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU

6.3

6.4

Onepanuu  HaJg COOBITUAMH: TEpecedeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC
coObITud. narpammsl Ditnepa. @opmyna cI0KeHuUs: BEpOSTHOCTEH

VYcnoBHass BEpOSTHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydailHOTO
skcniepuMmenTa. @opmysia mosiHoN BeposiTHocTH. HesaBucrumbie cCOOBITHS

6.5

6.6

6.7

KomOunatopaoe mnpaBwio ymHOxeHus. llepectanoBku u daxrtopuan. Ywmcio
coueranuid. Tpeyronpauk [Tackans. @opmyna 6mHOMa HhroTOHA

bunapublii cnyualiHblii ONBIT (MUCIIBITaHUE), YyCleX M Heynada. HesaBucumbie
ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHBITaHUH A0 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHysum

CrnydaitHas BenumunHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacrpeneneHus.
[Tpumeps! pacpesieieHnid, B TOM YHCIIE T€OMETPUYECKOe U OMHOMHUAIbHOE

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBble XapakTEpPUCTUKHM CIIy4alHBIX BEIMYMH: MaTeMaTH4YEeCKOE OKUIaHHe,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHe. [Ipumeprl mpuMeHEeHUsT MaTEMaTUYECKOTO
OXKHJaHUS, B TOM 4YMCIE B 3aJayaxX M3 MOBCEJHEBHOW XHU3HU. MaTemaTuueckoe
oXKujlaHue OWHApHOW ciydyallHON BeJMYMHBI. MareMaTHuecKoe OKUIaHHWE CYyMMbI
CIIy4aifHbIX BEJIMYMH. MaTeMaTH4ecKoe 0XKMJIaHUE U JUCHEepPCUsi TeOMETPUUECKOTo
¥ OMHOMHUAJIBHOTO pacIpeeeHHH

3akoH OOJBIIMX YUCEN M €ro poJib B HayKe, MpUpoae U olriecTBe. BrIOOpOUHBIN
METOJI UCCIIEJOBAHUN

5.3

IIpumMepsl  HENpepbIBHBIX  CIyYalHBIX BENWYMH. [loHATME O IUIOTHOCTH
pacnpezneneHus. 3aga4y, IPUBOSLINE K HOpMAILHOMY pacnpezeneHuto. [lonsatue o
HOPMAJIBHOM pacpeieIeHun
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ITPOBEPSEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNbCTB, AITOPUTMAMHU  PELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTH U OINEPUPOBATH TOHSATHSIMU: OIpE/ACICHUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIHMPOBKH; MPUMEHATHh HX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHBOIOJIOKHOE YTBEPXKICHHE, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH,
IPOBO/INTH JIOKA3aTENIbHBIC PAcCyKACHUS MPH PELICHUH 3a/ad, OLCHUBAThH
JOTHYECKYI0  TMPaBWIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMHU: MHOKECTBO, ITOJMHOXKECTBO, OIEpalliU HaJ MHO)XECTBAMHU;
YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar il OIMUCAHUS
pEaNbHBIX TPOLECCOB M SBJICHUH M MPH PEIICHUU 3a]ad, B TOM YHCIE W3
JOpyTUX Yy4YeOHBIX NPEAMETOB; YMEHHE OIEPHPOBATH MOHATHAMH: Tpad,
CBSI3HBIN Tpad, AepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHWE 33/1aBaTh U
ONHUCHIBAaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MpH
pelLIeHun 3a1a4

YMeHHe OmIepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, LEJIOE YHUCIO,
CTEIEHb C LIEJIBIM II0KAa3aTeIeM, KOPEHb HATyPAJIIbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTEJIEM, CTEIEHb C JEHCTBUTEIBHBIM I10KA3aTElIeM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK I10 MOZYJIIO, PAaLMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHUCIIO,
MHO€ECTBA HATyPAJIBHBIX, LEJIBIX, PALIMOHAJIBHBIX, JEHCTBUTEIBHBIX YHCEIT;
YMEHHE MHCIIOJIb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA  0OLMid
JenuTedb W HauMeHblllee oOliee KpaTHoe, anroput™ EBknuaa npu
pELICHUH 3a1ad; 3HAaKOMCTBO C PAa3IM4YHBIMU IO3ULHUOHHBIMU CHUCTEMaMHU
CUMCJICHUS; YMEHHUE BBINOIHITH BBIYMCIEHUE 3HAYEHUN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHAJIBHBIX  BBIPAXKEHUH;  YMEHHE  OIEpUPOBATh  IOHATUAMM:
MOCJIEI0BATENbHOCTh, apuMeThyecKkas Mporpeccus, TreoMeTpudecKast
nporpeccusi, OECKOHEYHO yObIBarollass TIeOMeTpHUYecKas IpOorpeccus;
YMEHUE 3a/aBaTb IIOCIEAOBATEIIBHOCTA, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCJIA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — 4YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUecKass M  anreOpauyeckas); yMeTb
MPOU3BOJIUTH apUPMETUYECKUEe JeHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
[IPUBOAUTH IIPUMEPBI UCIOIB30BAHMUS KOMIUIEKCHBIX YHCEJN; OIIEpUPOBATH
MOHATUSAMM:  MaTpuma 2X2  wum  3X3, onpenenuTenb  MaTpHULBI,
T€OMETPUYECKUI CMBICII OIPEIETUTEINS

YMeHHne onepupoBaTh IMOHATHUAMM: palOHAIbHBIE, WPPALHMOHAJIBHBIE,

MOKa3aTelbHbIE, CTENCHHBIE, JOorapu@MUUECKUe, TPUTOHOMETPUUECKUE
YpaBHEHHUS M HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
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TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YPaBHCHHE, HEPABEHCTBO,
CUCTEMAa yPAaBHEHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIM4YHBIX NPHUEMOB; pelIaTb yPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CHUCTEMBbI
JUId PEelIeHUsT MaTeMaTMuYeCcKUX 3afiad M 3aJad U3 pas3iIMuHbIX objactei
HayKH U pEaIbHOU KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (QyHKIHS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIUHU, OTPaAaHHUUYEHHOCTb (YHKIUH, MOHOTOHHOCTH
¢yHKIMH, 3KCTpeMyM (YHKIMM, HAauOOJIbIIee W HAUMEHbIIeEe 3HAYCHHS
GYHKIIMM Ha MPOMEXYTKE, HempepbiBHas (DYHKIHUS, aCHUMIITOTHI rpadukxa
(GyHKIMM, repBasi U BTOpas MPOM3BOAHAs (PYHKIHMH, T€OMETPUUYECKUN U
buznyecKuit  CMBICI  TPOU3BOJHON, TMEepBOOOpa3Has, OMpPECIIEHHBIH
UHTETPaT, YMEHHE HaXOIUTh AaCUMOTOTHI Tpadpuka (GYHKIUH; yMEHHE
BBIYHCIIATH IPOU3BOIHBIE CYMMbI, IPOU3BECHHUS, YACTHOI'O U KOMIIO3ULIUU
(GyHKIMH, HAXOUTH YpaBHEHUE KacaTeIbHOH K rpaduKy (QyHKIUHU; yMEHHUE
HAXOAWTh MPOHU3BOAHBIC IJIEMEHTAPHBIX (PYHKIMN; YMEHUE HUCHOIb30BaTh
NPOM3BOJIHYIO ISl UCCIenoBaHWsA (DYHKIUIH, HAXOAUTh HAWOOJBIINE H
HaUMEHbIINE 3HAaYeHHUs (QYHKIUN; CTPOUTh TpaduKu MHOTOUICHOB C
WCIIOJb30BAHUEM  ammapara MaTeMaTU4YeCKOro aHaliu3a; NPUMEHSTh
MMPOU3BOAHYIO IJId HAXOXIACHUSA HAWJIIYUIICTO PCHICHUA B IMPUKIAAHBIX, B
TOM 4YHCIIe COI[MAIbHO-DKOHOMUYECKNX M (DU3MUECKUX 3a/ladax; HaXOJAUTh
wiomaad U o0bEMBI PUIyp ¢ MOMOILBIO MHTETpaiia; MPUBOAUTH IIPUMEPDI
MaTeMaTUYeCKOTO MOJEIHUPOBAHUS C TMOMOIIBI  AuddepeHIInaTbHbIX
YpaBHEHUU

YMeHue onepupoBarh MNOHATUSAMU: rpa@uK QyHKIMH, oOpaTHas (QyHKLHS,
KOMIO3UIUs (DyHKIMH, JuHEeHHas QyHKUWsA, KBaJpaTudHas (QYHKLUS,
panuoHanbHas (QyHKUMS, CTeNeHHas (QYHKIUS, TPUTOHOMETPUUYECKHE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKLMH, IOKa3aTesbHas U
norapudmuueckas (QYHKIMM, YMEHHE CTPOUTh TIpadUKU HU3YHYEHHBIX
(GYHKIMH, BBIIOIHATH NpeodpazoBaHus rpaduKoB (QYHKIHH, UCIIOIb30BaTh
rpaduky UIsi U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JIpYrux y4deOHBIX MPEIMETOBH 3aJau M3 pealbHON KHU3HM; BBIpaXKaTh
dopMysiaMu 3aBUCUMOCTH MEX1y BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U
rpadukd QyHKUIUH A7 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napaMerpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
pELIEHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemartb TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4MCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIyT, HaJOIH, 33Ja4dl U3 OOJAcCTH YNpaBJIEeHUS JTUYHBIMU U CEeMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHMIO 3aJaud, HUCCIENOBATH IIOJYyYEHHOE PEIICHUE H
OLICHMBATh TPABIONOJOOHOCTh PpE3yJbTaTOB; YMEHUE MOJEIHPOBATh
pealbHbIE CHUTYallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAYKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIEI0BAThH
IOCTPOCHHbIE ~ MOJEJIM  C  HUCIOJb30BaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOITYUYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATHSMHU: CpelHee apupMETHUecKoe, MeauaHa,
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HauOoJIbIlIeE U HaMMEHBIIIEE 3HA4YCHHUA, pa3Max, JUCICPCHA, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BIEeKaTh, MHTEPIPETHPOBATH
uHpOpPMaLKIO, TPEACTABICHHYIO B TaOIUIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEAIBHBIX IMPOLECCOB U SBICHHIA; MPEICTaBIIATH
UHPOpPMALIMIO C TOMOIIBIO TAaONMIl H  JAMarpamMM; HMCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C NPUMEHEHHEM TIpadHuecKux
MCTOOB U JJICKTPOHHBIX CPCIACTB, rpa(bnqecml HCcCiaea0BaTb COBMCCTHBIC
HaOJIIOICHUS C TOMOIIBIO JMarpaMM pacCEeMBaHUs M JTMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHSMH: CIy4alHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJIb30BaHWEM TIpadUUYecKMX METOJOB; MPUMEHSTh
(GOpMyYJIBI CIIOKECHHSIT M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy IOJIHOM
BEpOATHOCTH, Gopmyny bepHysum, komMOuHaTOpHBIE (QAKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaTbHBIX COOBITHI, yMCHHE OICPUPOBATH
NOHATUSIMM:  CIy4yaiiHas  BeNWYHMHA, paclpeiesieHne BepOsSTHOCTEH,
MaTeMaTU4YeCKoe OXKHMJIaHHWe, ITUCIEPCUS W CTaHJAApTHOE OTKJIOHEHHUE
CIy4ailHOH  BeIMYMHBI, (YHKIMM  pacrupefeNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, [TOKa3aTeIbHOIO0 U HOPMAJIbHOTO PacHpelesIeHUl; yMEHUe
HCIIONIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieNieHUui N pelieHus 3a/1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIIUX YHUCEIN, METOJbI BHIOOPOUYHBIX
WCCJICIOBAHMI; YMEHUE TPUBOJAUTH MPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIIINX
Yrcel B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUAX; YMEHHE OINEPHUPOBATh
MOHSATUSMU: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHUM, YHUCIIO
nepecTaHoBok; OuHOM HpIOTOHA; yMeHHME TPHUMEHSTh KOMOWHATOPHBIE
GakThl M pacCyXIEHUs JUIsl PEIICHHS 3aJad; OICHUBATh BEPOSITHOCTH
peallbHbIX ~ COOBITHI;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETHUPOBATH MOTYUYEHHBIN pe3yJbTaT

YMmenue onepupoBaTh  MOHSATHUAMHU:  TOYKa, MpsMas, IIJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA YIJIa, IIJIOCKUM yroJj, ABYIPaHHBIN
YroJl, TPEXTPAHHBIN yTOJ, CKPEIIUBAIOIINECS MPSAMbIC, NapaJUICIbHOCTh U
MEPIECHANKYIAPHOCTD MPSIMBIX U TUIOCKOCTEN, YOI MEXKIY MPSIMBIMHU, YTOJI
MEXK]ly MPSAMOU M TJIOCKOCTBIO, YTOJl MEXKIY INIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHM 10 IUIOCKOCTH, PACCTOSHUE MEXKAY NPSAMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCHOJIb30BAaTh IPHU PEUNICHWH 3a7a4 H3y4YCHHBIE
(bakThl U TeOpeMbl MJIAHUMETPUU; YMEHUE OIICHWBATh pa3Mepbl OOBHEKTOB
OKPYXAaIOIIero MUpa; CTPOUTh MATEMATHYECKHE MOJEIN C TOMOIIBIO
F€OMETPUYECKUX TMOHATUW W BEJIWYMH, pEUIaTh CBSI3aHHBIE C HUMU
MPAKTUYECKHUE 33/1a4U

10

YMeHue omnepupoBaTh MOHATUSIMM: IUIOMAAL GUIYphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, IPAaBUJIbHBI MHOTOIDAaHHUK, CEYEHHE MHOTOIPaHHUKA,
Ky0, mNapajuienenumnen, npusMma, NOupamuaa, ¢QuUrypa M IOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, IUIomanb cdepsl, IUIOMAIb
MOBEPXHOCTU MHUPAMHJIbl, TMPU3MbI, KOHyca, LMIUHApA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuAbl, IPU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca W IMJIMHIPA,
napajuleJIbHble OCH WM OCHOBAaHHUIO, CEUEHWE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYCAa; YMEHUE CTPOUTh CEYEHUE
MHOTOTpaHHHMKa, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH




15

BpAILICHUS, UX CEUCHHsI, B TOM YHCJE C IOMOIIBIO 3JEKTPOHHBIX CPE/CTB;
YMEHHE TNPHMEHSTH CBOWCTBA T€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIBHO
(dopMyaHpOBaTh ONpeAETICHUS H3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX M TIPU3HAKAX TE€OMETPUYECKHX (Uryp, 0OOCHOBBIBATHHIIH
OmpoBepraTb MX; YMEHHE TNPOBOAWTH KiIAacCHPUKAIMI0 (GUTYyp IO
pPa3MMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAWMBIC JIOTIOJHUTEIbHBIC
MOCTPOCHHS

11

YMeHue  onepupoBaTh  IOHSATUSMH:  JIBUJKEHHE B  NPOCTPAHCTBE,
napajulebHBI MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOH00MS, TONO0HBIE (UTYPBI; YMEHHUE
pacno3HaBaTh paBHBIE W TOAOOHBIE (GUTYpHl, B TOM 4YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T€OMETPUYECKHE OTHOLICHHS TPU
peUIeHUH 3a7a4; HaXOJUTh T'E€OMETPHYECKHE BEIMYHMHBI (JUIMHA, YTOII,
UI0IAaAb, 00BEM) IPH PEIICHUH 33J1a4 U3 APYTUX yu4eOHBIX IPEAMETOB U U3
peanbHOW KHU3HU; YMEHUE BBIYUCIISATH TEOMETPHUYECKUE BEITUYMHBI (JUTMHA,
yroJl, MJouaas, 00bEM, IUIOMAL MOBEPXHOCTH), UCHOJB3Ysl H3YUYCHHBIC
(GopMysIBI ¥ METOABI, B TOM 4YHCJE: IUIOMIA]b MMOBEPXHOCTH HHPaMHUJIbI,
OpU3Mbl, KOHyca, [WIMHApA, IUomanb cdepbl; 00bEM  KyoOa,
IpSMOYTOJBHOTO —MapajUieienuesa, MUPaMHIbl, TMPH3MbI, LIIMHIPA,
KOHYCa, [I1apa; YMEHHE HAXOUTh OTHOIIEHUE 00BEMOB IOJOOHBIX QUTYD

12

YMeHue OIICpHUPOBATh IOHATUAMHU: MPAMOYIOJIbHAsA CUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAHMHATBI BCKTOpad, CyMMa BCKTOPOB,
MMPpOU3BCACHHUEC BCKTOpAa Ha YHUCIIO, Pa3JIOKCHHC BCKTOpa IIO 68.3I/ICY,
CKaJIIpHOC TIPOU3BCACHUE, BCKTOPHOC TMPOU3IBCACHUEC, YIroJl MCKAY
BCKTOpaMU; YMCHHUC UCIIOJIb30BATh BCKTOpHLIﬁ u KOOp,Z[I/IHaTHHﬁ METOA AJIA
PEIICHMA TCOMCTPUYICCKHUX 3a/Jad M 3a1a4 JPYyTrux y‘~IC6HI>IX npeamMcToOB

13

YMeHnue BbIOMpaTh NOAXOASIINNA METOJ /Ul pelIeHUs 33/]1a4d; NOHUMAaHNe
3HAaYMMOCTH MAaTeMaTHKH B M3YYEHMHM TPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUM; YMEHHE pacllO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPHI MATEMATUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MaTeMAaTHYECKOW HAYKH
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INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Ko IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u BBIYUCIECHUS
1.1  HarypaubHble u nemnble yncnia. [Ipu3Haku 1e1MMOCTH LeIbIX YUCel
12 Panuonanenple  4yuciaa. OOBIKHOBEHHbIE U J€CATUYHbBIE JPOOM, IPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpCHE HATypaJbHOH creneHu. JleHcTBHS ¢ apupMeTHYECKHUMHU
KOpPHSIMU HaTypaJIbHOW CTETIeHU
14 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM INOKazateseM. CBOHCTBa
CTENEHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapu¢wm uncna. JleciTHuHbIC M HATYpaJbHBIE JIOTAPU(MBI
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONEepaIliy C ICHCTBUTEIBHBIMUA YUCIAMH.
1.7  IlpubnmxEHHbIE BBIYUCIEHUS, NTpaBUa OKPYIJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIYUCIICHUH
1.8 = IIpeoOpa3oBaHHE BBIpAXKEHUI
1.9  KowmruiekcHble yucia
2 YpaBHEHUs U HEpaBEHCTBA
2.1  llensle u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS
2.2  HppaunoHaiabHbIE YpaBHEHUS
2.3 = TpuroHomerpuyeckue ypaBHEHUs
2.4  Tloka3arenbHble U JOrapu(pMUUECKHE YPAaBHEHUS
2.5  llensle u IpoOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHaiabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8 Tpuronomerpuyeckrne HEpaBEeHCTBA
2.9  CucrteMbl 1 COBOKYITHOCTH YpaBHEHHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 Martpuna cuctembl JUHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpHIIbI
3 OyHKIHH U TpaduKh
31 OyHkuus, crnocodbl 3agaHus QyHkuuu. ['paduk ¢yHknuu. B3aumao oOparHbie
bynkumn. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKITMN
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢GyHkuumu. Hymm  dyHKum.
39 [IpomexxyTkH ~ 3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHUH.
MaxkcumMyMbI 1 MUHIMYMBI QyHKIIMU. Hanbosnbiiee 1 HanMeHbIIee 3HaueHue (pyHKITUH
Ha MPOMEXKYTKE
33 CrenenHass (pyHKIUS C HaTypajJbHBIM M IeJbIM MoKa3atesneM. E€ cBoiicTBau rpaduk.
CaotlicTBa U rpaguK KOpHsI N-Oi CTENEeHH
3.4 = Tpuronomerpuueckue (GyHKINHU, UX CBOMCTBA U rpaduKu
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[Toka3zaTtenbHas u jorapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

Touku pa3pbiBa. AcuMnToTh TpadukoB ¢yHkuuil. CBOMCTBAa (PYHKINHN, HEMPEPHIBHBIX
Ha OTpEe3Ke

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

Apudmernueckas 1 reomeTpuueckast mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB

Hauasna matemMaTnueckoro aHaiusa

[IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA

[IpumeneHre mNPOU3BOAHON K HUCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAaWMEHbIIEro 3HadeHus (QyHKIUM Ha

OTpe3Ke

4.3  IlepBooOGpasnas. MHTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHoxecTBO, onepauu HajJ MHOkecTBamu. [lnarpammsl Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha INIOCKOCTH
7.2 | TIpsMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v noBEepXHOCTHU BpallleHUs
7.5  KoopauHaTbl U BEKTOPHI
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIV151 YUEHUKA

» MaremaTuka: anredpa U Hauaiaa MaTeMaTHYeCKOTo aHAIM3a, TeoMeTpusl. Anredpa u Hadasia
Marematuyeckoro ananuza. 10-11 knace. Anumos L. A., Konsrun FO.M., TkaueBa M.B. u np.
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Maremaruka. BepositHocTs u craructuka. 10-11 kinacesl. ba3oBelii n yriyOs€HHBIN ypOBHHU.
Meroanudeckoe rocodue s yuurens, 2024, Marematuka. BeposatHocTs 1 ctatuctuka. 11

kiacc. ba3oBelil U yriryOonénuenii ypoBHU. YuebHoe mocodbue 2025 byaumosnd E. A., Bynbsraes
B. A.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK
https://m.edsoo.ru/5fbc5dcl
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