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HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs s oOyuaromuxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa CPEIHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTieUYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbii Kypc «BepoATHOCTh M CTaTUCTUKA» 0A30BOT0 YPOBHS SIBIISICTCS
MIPOJIOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 06a30BOro YpPOBHSI
ocHOBHOM mikoybl. Kypc mpemHazHaueH s GOPMHUPOBaHMS y OOYUYAIOIIMXCS
CTATUCTUYECKOM KYJbTYpbl M TOHHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIIy4alHBIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu um3ydeHum kypca oOOTamaroTcs MPeACTaBICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CoaepxaHue Kypca HAlpaBJiICHO HA 3aKPEIUICHUE 3HAHUM, MMOJYYEHHBIX MPU
VU3YyYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETr0 MUpA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» CpEHEH IMIKOJIhI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie JUHUHN: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEI.

BaxnHyto 4acth Kypca 3aHMMaeT HM3y4Y€HHUE TIE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACHpeesieHni W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH
— MOKa3aTeJIbHbBIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeaesieHUH BEpOATHOCTEH
MEXKJly 3HAUCHMSIMU CITyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUS HEOOXOoIHMMa Kak
0aza i W3ydeHUsi 3aKOoHAa OonpmIuX yucedl — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOIIETO B MPUPOJE M OOIIECTBE U HMEIOUIET0 MaTeMaTHYECKYIO



dopmanmuzanmo. CaMm 3aKOH OOJBIIMX YHCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(¢opMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHUEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHWE UIIKOJIBHUKOB Ha ONUCAHUU M HM3YYECHHM CIyYalHbBIX
ABJICHUWA C MOMOILBIO HENpPEephIBHBIX (yHKIMI. OCHOBHOE BHUMAHME YIEISIETCS
MOKA3aTeJIbHOMY U HOPMAaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Y4YeHHE Marepuana 0e3 J0Ka3aTeNbCTB IMPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTHUCTHMKa» Ha 0a30BOM YypOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne AaHHBIX C TOMOINIBI0 Tabnul W auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CTyYaiiHble COOBITUS. DJIEMEHTapHbBIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HaJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOJIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u dakropuan. Yucio
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii cydaliHbIid ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn.

Cnyuaiinass  BenuuuHa. Pacrmpenenenwe  BepostHocTed.  Jluarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXMJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. [Ipumepsl NpUMEHEHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXMJAHUE CYMMBl CJIy4YalHBIX BEJIMYMH. MaremaTndeckoe OXUJIaHUE U
JUCIIEpCHs T€OMETPUYECKOTO 1 OMHOMUAIBHOTO paclpeeIeHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Ipumepsl HENPEPBIBHBIX CIyYallHbIX BeMW4YuH. [lOHATHE O MJIOTHOCTH
pacnpeneneHus. 3aqayu, NPUBOASAIINE K HOPMAIIbBHOMY pacrpenesieHuto. [lonsarue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUUA 00YYAIOMIEroCsl KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOU IITKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO IIOBEJICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIIOYAs 3CTETUKY MAaTEeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 310poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun W peanu30BbIBATH COOCTBEHHbIC JKU3HEHHBIC IJIAHBI;



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYphl, TMOHUMAHHEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KAroIICH cpeibl, IUIAHUPOBAHHUS ITOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKW KakK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL  OKpYMCAowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMU, (OPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIONIUE TMPOTHUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIJIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX Jii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
c(OpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHugepcanvHble  KOMMYyHUKamueHwvle  Oelicmeus,  0becnequgarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, AABaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YECHHBIA pPE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHS C CYXKICHHSIMU JpPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpATH  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3aJlayi, BBIOUPATh CIIOCO0 PEIICHHUS C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTpPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTEIBbHOW pe(dIeKCHH KaKk OCO3HAHMS
COBEPIIAEMBbIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHMS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOTHUIIBI U TUATPAMMBEL.

OnepupoBaTh  TMOHATHAMH:  cpeAHee  apudMeTHYeCKoe,  Me/IHaHa,
HaunOoJblIee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MacCHBa YMCIIOBBIX JTAHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (IIEMEHTApHBIA HCXOJ) CIYyYalHOTO OTIBITA;
HAXOJIUTh BEPOSITHOCTH B OTIBITAX C PABHOBO3MOKHBIMH CITyYalHBIMU COOBITHSIMH,
HaxXOIWTh W CpPaBHHUBATH BEPOSTHOCTH COOBITUH B W3YYCHHBIX CIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TepecedeHue M OO0beIUHEHUE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JAaHHOMY  COOBITHIO;
HOJIb30BAThCS quarpamMmamu Dinepa v (GOpMyJIoN CIOXKEHUS BEPOSTHOCTEH IpH
pellIeHnH 3a/ay.

OmnepupoBaTh MOHSTHUAMHU: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IIPaBWJIa YMHOKEHUS, C MOMOIIbIO J€peBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPUs
UCTBITAHUM, yclex W HeyJada; HaXOAMTb BEPOSATHOCTU COOBITUH B CEpHUU
HE3aBUCUMBIX UCHBITAHUHN 10 TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
CepuHU HcnbITaHu bepHyiu.

OnepupoBaTh  NOHATUSAMU:  CllydailHas  BeJIMYMHA,  paclpejesieHue
BEPOSATHOCTEHN, AUArpaMma pacipeeIeHus.

11 KIJACC

CpaBHUBaTh  BEPOSITHOCTM  3HAUYEHUH  CIy4YallHOW  BEJIMYUHBI MO
pacnpeneseHUIO WIN ¢ IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MAaTEMAaTUYECKOT'O OKUIAHUS; TPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OKHUIAHUE 110 TAHHOMY PaCIpEICIICHUIO.

Nmets npencTaBieHne 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHrue 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (muncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITydaifHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa LOK
P https://m.edsoo.ru/e0b7b0f1
AJIeMEHTapPHBIMH UCXOIaMH
3 Omneparuu HaJ| COOBITUSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEHN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTH, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYJIa MOJTHOM 7 bubmorexa IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHUMOCTh COOBITUI
bu6mmoreka [JOK
5 9 §) 4
JIEMEHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepuu ocaen0BaTeIbHBIX HCIBITAHUI 3 1 bubmorexa [JOK
p A https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U pACIIPENSICHUS 6 bubmiorexa LOK
yi pactipent https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
8 O00011IeHNE U CUCTEMATH3AIIUS 3HAHUN 4 1 htts://m.edsoo.ru/e0b7hOfL
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2



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

KoJsimyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MaremaTH4yecKoe OKUAaHUE CITy4alHON bubnuoreka [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus 1 CTaHAAPTHOE OTKJIIOHEHUE 4 1 bubnnorexa [JOK
CIy4aliHOUM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX Hmcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmpenenenust) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> Hopwaibroe pacnipeeretiits 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHME, 0600IIEHNE 1 19 5 bubnuoreka [IOK
cUcTeMaTH3allusl 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUarpaMMbl
OnepupoBaTh MOHATHSAMH: cpelHee apudMeTHyeckoe, MeIHaHa,
6.2 HauOouplllee, HAWMEHBIIEE 3HAYCHHE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHBIM 3KCHEpPUMEHT (OIBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIN HMCXO.)
6.3 CIIy9alflHOTO  OIBITa, HAXOJUTh  BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOKHBIMH CITyJaifHBIMH COOBITHSIMH, HAXOIUTh M CPaBHUBATH
BEPOSATHOCTH COOBITHI B M3YUYEHHBIX CITYYalHBIX SKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TIEpeceUCHHE M OOBEIUHECHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOTOJIOXHOE IAHHOMY COOBITHIO;
' MOJK30BATHCS  aUarpaMMamu  OJisiepa ©u  QOPMYJIIOW  CIIOXKEHUS
BEPOSITHOCTEH MPH pElIeHUH 3aa4
OnepupoBaTb MHOHATHUSIMU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCHUMBbIC
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHUS, C
MOMOIIBIO JiepeBa CIy4alHOTO OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: UCIIBITAHUE, HE3aBUCUMbBIC UCIIBITAHUS, CEPUS
. UCTBITAHUH, yCIIeX U Hey/auya; HaXOJIUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUNA 10 MIEPBOTO ycleXa, HaXOAUThb BEPOSITHOCTH
coOBITHIA B cepuH UCTIBITaHUN bepHymu
6.8 OnepupoBaTh TOHATUSMHU: CIy4dailHass BeJIMYMHA, paclpeieleHue
' BEPOSITHOCTEM, AUarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
5 Teopust BeposTHOCTEH U CTaTUCTUKA




CpaBHHMBaTh BEPOSTHOCTHM 3HAUYCHHHA CIIy4allHOM BEJIMYMHBI [0

> pacIpeielIeHUI0 U C IOMOILBIO JUarpaMM
OHepI/IpOBaTB IMOHATHUCM MATCMATUUYCCKOro OXHJaHUusd, HNPUBOIUTH
55 OpUMEpbl  TOTO, KaK TPUMEHSETCS MaTeMaTHYeCKOe OKHUIaHHe
. CJIy‘{af/'IHOI\/JI BCINWYMWHBI, HaXOIUTh MaT€éMaTH4YCCKOC OXHUAAHUEC IIO
JAHHOMY pacIpe/IeIIeHUI0
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOPMaJIbHOM PACTIPEAECICHUT




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne HaHHBIX € TMOMONIbI0 Tabmuin ©  guarpamm. CpenHee
apudmernueckoe, MenuaHa, HawOOJIbIIeE W HAWMCHbBIIEGE 3HAYCHUS, pa3Max,

AUCTICPCUA U CTAHJAPTHOC OTKIIOHCHWEC YN CJIOBBIX Ha60pOB

6.2

CnyuvaiiHble SKCIIEpUMEHTHI (ONBITBI) W cly4daiiHble COOBITHS. OJIEeMEHTapHbIE
cobObITUs (McXoAbl). BeposTHocTh citydailHOTO cOOBITHUS. BIW30CTh 4YacTOTHI U
BEPOSITHOCTH cOObITUN. CiydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMH.  BeposiTHocTH  cOOBITUH B OmbITaX € PAaBHOBO3MOXHBIMU

AJIeMEHTAPHBIMH COOBITUSIMHU

6.3

Oneparun  Hajg COOBITUAMM: TepecedeHue, OOBEIUHEHHE, MPOTHUBOTIOIOXKHBIC

coObITus. Iuarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

VYcnoBHasi BEpPOSITHOCTh. YMHOXXEHUE BeEposiTHOCTEW. [lepeBo  cirydailHOTO

skcriepuMenTa. dopmyna nmosHOM BeposiTHOCTH. HezaBrucrumMpbie COOBITHS

6.5

Kombunaropnoe mpaBuino ymHOXeHus. llepecranoBku u dakropuan. Yucio

couerannii. Tpeyronpauk [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpble
ucneiTanug. Cepusi HE3aBUCUMBIX HCHBITaHUKW 10 1epBoro ycmexa. Cepus

HE3aBUCHUMBIX MCITBLITAHUN BepHynnH

6.7

Cnyualinas BenuuuHa. Pacnipenenenue BeposiTHOCTEH. JlnarpamMmma pacrpeaesieHus.

HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMECTPUUICCKOC U OMHOMHAJIBHOE

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIePKAHUS

5

TeOpI/ISI BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucaoBeie XapaKTCPpHUCTUKU CJ'Iy‘l@.fIHBIX BCIIMYHUH: MAaTCMaTUYCCKOC OXHWIAaHHC,
Aucnepcust 1 CTaHAapTHOC OTKIIOHCHHUC. HpI/IMepLI NPUMCHCHUA MaTEMAaTUUCCKOI'O
OXHIAaHUsA, B TOM YHCJIC B 3aJadax H3 MOBCEIHEBHOM KH3HH. MaTemaTudeckoe
OXHNIaHUC 6PIH3.pHOI>i cnyqaﬁHoﬁ BEJIUYMHBI. MaTeMaTH4ecKoe OXKUIaHHUE CYMMBbI
CJ'Iy‘lElfIHLIX BeINMYMH. MaTeMaTH4eCcKoe OXKHUAAHUE U AUCTICPCUA TCOMECTPUICCKOTO

1 OMHOMMAJIBHOTO pacIpe/ieIeH

5.2

3aKkoH OOJBIIKX YMCENl U €ro Pojb B HaykKe, MpUpojae U obmecTBe. BbiOOpouHbIi




METO]] UCCJIEI0BAHUN

5.3

IIpuMeprsl  HenpepsIBHBIX — ClydalHbIX BeauuuH. [loHATHE O  IUIOTHOCTH
pacrpenenenus. 3aaa4dy, IpUBOIAILINE K HOPMaIbHOMY pacnpesenenuto. [lonsatue o

HOPMaJIbHOM pacIpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne wMeromamMu 0Ka3aTeNbCTB, QJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIMpPOBAaTH M ONEPUPOBATh TMOHATUSMU: OIPEEIICHUE,
aKCHMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, NPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; NMPUMEHATh HX; YMEHUE (POpMYIHpOBaTH
o0paTHOE€ M TPOTHBOINOJIONKHOE YTBEP)KIEHHE, NPUBOJIUTH IMPUMEPHI U
KOHTPHPUMCEDPHEI, HUCIIOJIB30BAaTh METO MaTeMaTHYEeCKOU HUHIAYKIWH
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXIACHUA MPHU PCIICHUU 3aJiad, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCYXKJIECHHHW; YMEHHUE  ONEpHUpPOBaATh
MNOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€CpallMM HaJA MHOXCCTBAMU,
YMCHHE HCIIOJIB30BAaTh TeopeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar ajid OMrucCaHus
PECATBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCIICHUHA 3aa4, B TOM YHUCIIC U3
JIPYruX y4eOHBIX TNPEAMETOB; YMEHHE OIEPHPOBATH TMOHATHAMH: Tpad,
CBSI3HBIM Tpad, OepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHE 33JaBaTh M
OTNUCBHIBATh Tpadbl Pa3IMUYHBIMU CIIOCOOAMH; HCIOJB30BaTh rpadbl MpU
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypadbHOE 4YMCIO, LEN0E YHCIIO,
CTEINEHb C LeJIBIM M0Ka3aTesleM, KOPEeHb HaTypaJbHOW CTENEHHU, CTENEHb C
palMoOHaIbHBIM ITI0Ka3aTeNIeM, CTENEHb C JICHCTBUTENBHBIM IOKa3aTeleM,
jgorapupM umcia, CUHYC, KOCHMHYC W TaHI'€HC IPOM3BOJIBHOIO YHCIIA,
OCTaTOK M0 MOJYJIO, PAalMOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHUCIIO,
MHOYECTBA HaTYpaJbHbIX, 1€JIbIX, PAlIMOHAIBHBIX, I€HCTBUTEIBHBIX YUCEIT;
YMEHHUE HCIO0JIb30BaTh IPHU3HAKM JEITUMOCTH, HAMMEHbUIMHA OOImui
JeIUTeNh M HauMeHblllee ofliee KpaTHoe, anroput™M EBkiuaa mnpu
pELICHUH 3aj]lad; 3HAKOMCTBO C pa3jIMYHBIMHU MO3ULUOHHBIMH CHUCTEMaMHU
CUUCIJIEHUS; YMEHHE BBINOJIHATh BBIYMCICHUE 3HAUCHUH U MpeoOpazoBaHMs
BBIp@KEHUI cO cTeneHsMu U Jorapudmamu, npeoOpa3oBaHus ApOOHO-
pAallMOHATIBHBIX ~ BBIP@KEHUM;  yMEHHE  ONEepUpOBaTb  MOHATUAMM:
HOCTIeI0BATeNbHOCTh, apuMeTHyeckas Mporpeccus, TreoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYecKas MpOrpeccus;
YMEHHME 3aJaBaTh IIOCJIEIOBAaTEIBHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOTO ~ yHcha,  ¢GopMa  3aluCHd  KOMIUIEKCHBIX  YHCeIN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass U  anreOpanyeckas); yMeTb
MPOU3BOAUTE apu(METHUECKUEe JEHCTBHS C KOMIUJIEKCHBIMH YHCIIAMU;




MIPUBOJUTEH MPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YHCEI; ONEPUPOBATh
HNOHATHAMM:  Marpupa 2x2  u  3%3,  omnpeienuTeNnb  MaTpHIlbl,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTENS

YMeHue OInepupoBarTh MOHATUAMH: palUOHAIbHBIC, HPPALUOHAJIBHBIC,
NOKa3aTebHbIe, CTENEeHHbIC, JOrapu(PMHUECKUE, TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbBI;, YMEHHE ONIEPUPOBATH NOHITUSIMMU:
TOXKAECTBO, TOXIECTBEHHOE IPEOOpa3OBaHUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YpAaBHEHUHW M HEPABEHCTB, pPABHOCWIBHOCTH YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE pelIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOILIBIO PAa3JIMYHBIX IPUEMOB; pEIIATh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUId pellieHusT MaTeMaTHYeCKUX 3a/Jad M 3aJad U3 Pa3IUYHBIX oOnacrei
HayK{ U peaNbHOU KU3HU

YMeHue omnepupoBarth MNOHATHAMM: (QYHKUMS, YETHOCTh (PYyHKIUH,
MEePUOJUYHOCTh (DYHKIUHU, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMM, 3KCTpeMyM (GYHKIUH, HauOoJjblllee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKe, HempepbiBHAsE (YHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas M BTOpas NPOU3BOAHAS (DYHKLHH, T€OMETPUUYECKUI U
¢u3znueckuif CMBICT TMPOU3BOJHON, TmepBooOpa3Has, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJUTh ACHUMOTOTHl rpaduka (QYHKLUUHU; yMEHHUE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHUS, YACTHOTO U KOMIIO3ULIUU
(dhyHKIIMA, HAXOAUTH YpPaBHEHHUE KacaTeIbHOU K TpaduKy GyHKIIMH; yMECHUE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKLUUH; YMEHHE HCII0JIb30BaTh
MIPOU3BOJHYIO JUISl MCCIENOBaHUS (QYHKIHM, HAaXOAUTh HamOOJbIINE U
HalMEHbIINE 3HAYeHUs QYHKUUH; CTPOUTHh TIpadUKH MHOTOWIEHOB C
UCIOJIb30BAHUEM almapaTa MaTeMaTHYeCKOro aHaluu3a; IPUMEHSTb
IPOM3BOJIHYIO Il HAXOKJECHUS HAWIYYILEro PElIeHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLMAJIbHO-?PKOHOMUYECKUX U (PU3NYECKUX 3ajayax; HaXOIUTh
IUIOIAAN U 00BEMBI (UIYp C MOMOIBIO MHTErpaja; NPUBOAUTH IPUMEPSI
MaTeMaTHYeCKOr0 MOJIJIMPOBAaHUs C IOMOIIBIO au(depeHHaTIbHbIX
YpPaBHEHUI

YMeHue onepupoBarh HNOHATUSAMU: rpaduk GyHKIHUU, oOpaTHas QyHKIuS,
KOMIO3UIUsl (PyHKIMU, JUHEHHAs QYHKIUS, KBaapaTHuHas (QyHKIMS,
panuoHanbHas (QYHKIUS, CTerneHHas (QYHKIUSA, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHEe (QYHKLUHU, MOKa3aTelbHas U
jgorapupmuueckast (QYHKIUH; YMEHHE CTPOUTh TIpauKH H3YyUYEeHHBIX
(GyHKUUH, BBITOIHATH peoOpazoBaHus rpaduKkoB GyHKIUN, UCIIOJIB30BaTh
rpaduKy JUis U3y4E€HHUsS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 Jpyrux y4eOHBIX NPEIMETOBU 3ajad U3 peajbHOM KM3HM; BBIPAXKATh
(opMynaMu 3aBHCHMOCTH MEXJy BEJIMUYMHAMM; MCIIOJIb30BAaTh CBOMCTBA M
rpaduku QyHKIMHA A7 pelieHus ypaBHEHHMH, HEPaBEHCTB W 3a/1ad C
napameTpamMi; H300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA
peleHni ypaBHEeHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JIOJIM U YacTH, HAa JBHXKEHHE, PadOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3aa4d U3 O0JIaCTU YIPaBJICHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAXKCHUS, YPAaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEAOBATh IIOJy4EHHOE pEIICHHUE U
OLICHUBAaTh IPaBAONOJAOOHOCTb PpE3yIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHble CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBMIO 33]1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEIM C  MCIOJB30BAaHUEM  ammapara  anredpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMU: cpeAHee apudMeThudeckoe, MeauaHa,
HauOoJIblliee U HaMMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHUs, CTAaHIApTHOE
OTKJIOHEHHE YHMCJIOBOr0 HabOpa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
WH(POpMAIIHIO, TPEJICTABIICHHYIO B TAaOIHMIAX, Ha JuUarpamMmax, rpapukax,
OTPAKAIOIIYI0 CBOMCTBA peajbHBIX MPOIECCOB U SIBICHUH; MPEACTABIITH
nHdopMalMi0 € TOMOMIbIO Ta0nMII W JUarpaMM; HCCIIeI0BaTh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduuecKkux
METOJIOB M AJICKTPOHHBIX CPEJICTB; rpad)ueCcKu HUCCIEIOBATH COBMECTHBIC
HaOIOZICHUS C TIOMOIIBIO AWarpaMM PacCeMBaHUS U TUHEHHOUN perpeccuu

YMeHue omnepupoBaTh MNOHATUSAMH: CIYYallHBIA OMBIT M CIy4alHOE
coObITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHWEM TpaUUYecKMX METOJO0B; IMPUMEHSITh
(GbopMyInbl CIOXKEHUS M YMHOXEHHsSI BeposiTHOCTEH, (OpMyny MOJHOM
BeposATHOCTH, (popmyny bepHymnu, komOuHaTOpHBIE (DAKTBI U (POPMYIIBI;
OIICHUBATh BEPOATHOCTU peajbHBbIX COOBITHI; yMEHUE OINEepPUpPOBaATh
HNOHATUSIMU:  Cy4ailHass BeJNWYHMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTHYeCKoe OXHUJaHWe, JUCHEepCHs U CTaHIapTHOE OTKJIOHEHHUE
ClIydailHOM  BeNMYMHBL, (QYHKIUU  pacmpeleieHuss U I[JIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeJIbHOIO W HOPMAJILHOTO pacHpelesieHuil; yMeHue
UCIIOJIb30BaTh CBOWMCTBA M3YUEHHBIX paclpeAeNiCHU IJs pelIieHHs 3a1ad;
3HAKOMCTBO C TOHSTHUSMH: 3aKOH OOJIBIIUX YHCEN, METOJIbI BHIOOPOUHBIX
UCCIIEJIOBaHM; YMEHHE MPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPHUPOBATh
HNOHSATUSIMU:  COYETAaHUE, [IePEeCTaHOBKA, YHCIO COYETAaHUM, YHUCIO
nepecTaHoBOK; OuHOM HprOTOHA; yMeHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs s pelleHus 3a7ay; OILEHHUBATh BEPOSITHOCTH
pealbHbIX  COOBITH{;  COCTaBIATH  BEPOSITHOCTHYIO  MOJAENh U
UHTEPIPETHPOBATH MOTYIYCHHBIN pe3ynbTaT

YMmenue ONICpUpPOBATH IOHATHAMMU TOYKa, npsamas, IJIOCKOCTB,
OpOCTPaHCTBO, OTPE30K, JIy4, BCIUYNHA YIJIA, ILUIOCKUM yrou, I[Byl"paHHBIﬁ
yroi, TpéXFpaHHBIﬁ YroJj, CKpClIMBarOImuecd NpsMBIC, MAPaJUICIIBHOCTh U
NECPpHNCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTeﬁ, yYroJj MExAay nNpsAMbIMHU, YIOJI
MCKIY HpHMOﬁ H IUNIOCKOCTBIO, YT'OJI MCKAY INNIOCKOCTAMH, PaCCTOAHHUE OT




TOYKU JI0 INIOCKOCTH, PACCTOSIHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEKIY
IJIOCKOCTSIMH; yYMEHME HCIIOIb30BAaTh IIPU PEUICHUU 33a4a4 HU3Y4YCHHbIC
(bakThl ¥ TEOpeMbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPYXKAIOLIEr0 MHpA; CTPOUTH MATEMAaTUYECKUE MOJEIM C IIOMOIIbIO
F€OMETPUYECKUX TOHATUH M BEIWYMH, pPEIIAaTh CBSA3aHHBIE C HUMU
IIPaKTUYECKUE 3a/1a4U
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YMeHne onepupoBaTh MOHATHSAMH: IUIOHAans (GUTYpsl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mMmapajuienenunen, Npu3Ma, OUpamMuaa, (urypa W IMOBEPXHOCTH
BpallleHus, IWIMHIpP, KOHyC, mmap, cdepa, miomanas chepsl, IMII0maIb
MOBEPXHOCTH NHPAMUJBI, TPU3MBI, KOHYCa, LWIMHIpPA, O0BEM KyOa,
MPSIMOYTOJIPHOTO ~ MapajUieNienunea, MHPAMHIBI, TPU3MBI, [HIHHIPA,
KOHyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHS KOHyca W LWJIMHIpA,
nmapajyielbHble  OCH  WJIM  OCHOBaHHWIO, CEYEeHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IHIMHAPA, KOHyCa; yMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (QUTYPHI W TIOBEPXHOCTH
BpaIlleHNs], UX CEUYEHHS, B TOM YHUCIIE C MOMOINBIO IEKTPOHHBIX CPEJNICTB;
yYMEHHE TPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIHHO
(dbopMyTHpOBaTh OMpENeNCHHsT H3y9aeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBaX M NPHU3HAKAX TEOMETPUYECKUX (uryp, 0OOCHOBBIBATHIIIH
ONpoBepraTth MX; YMEHHE TIPOBOAWTH Kiaccupukanuioo ¢uryp 1o
pa3NMYHBIM [PU3HAKaM, BBIIOJNHATH HEOOXOAWMBIC JOTOJHUTEIbHBIC
MOCTPOCHHUS
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YMeHHne  onepupoBaTh TOHSATHUSIMH: JBIDKGHHE B  IPOCTPAHCTBE,
napaJiebHBIA TIEPEHOC, CUMMETpPUSl Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO00MSA, TMOAOOHBIE (UTYpBI, yMEHHUE
pacro3HaBaTh paBHbIE W TOJMOOHBIE (UTYpPHI, B TOM YHCJIEC B INPHUPOJIE,
UCKYCCTBE, apXUTEKTypE; UCIOIh30BATh T€OMETPUUYCCKAE OTHOIICHUS MPH
pellIeHUH 3aJad; HaXOJUTh T'€OMETPUYECKUE BEIUYMHBI (JJIMHA, YTOJI,
IUIOINAb, 00BEM) IPU PELICHUU 33124 U3 JAPYIHX Y4eOHBIX MPEJAMETOB U U3
peabHOW JKM3HU; YMEHHUE BBIYHMCIISATh T€OMETPUYCCKUE BEJIMYMHBI (JIMHA,
yroJi, IUIONIaab, 00BEM, IUIONIAh MOBEPXHOCTH), UCHOJB3Yys H3YyYCHHBIC
GopMyIBI ¥ METOJbI, B TOM YHCIIE: IUIOIIAh MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyca, UWIMHIpA, IUiomaab cdepsl; 00bEM  Kyda,
OPSIMOYTOJIBHOTO — MapajieNienurneaa, MTUPaMUIbl, MPU3MBbI, IHUIWHIPA,
KOHYCa, I11apa; yMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMmenue ONCpUpPOBATH IMOHATHUAMHU: HNPAMOYIrOJIbHAad CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOp4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3JIOKCHUE BCKTOpaA II0 6a3Hcy,
CKaJIIpHOC TPOU3BCIACHUC, BCKTOPHOC TMPOUZBCACHUC, YIroJd MCKIAY
BCKTOpaMH; YMCHHUC UCIIOJIB30BATh BCKTOpHBIfI n KOOp,Z[I/IHaTHHﬁ METOd AJIdA
peIICHUA T'€COMCTPUYCCKHUX 3a/iad U 3aaa4 APYyrux y‘-Ie6HLIX npeaAMCTOB
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YmMmenue BLI6I/IpaTB MOAXOOAIIUNA METOM JIJISt pelICHus 3aaa4u; MOHUMAaHUC




3HaYMMOCTH MAaTeMaTHKH B H3Y4YEHUU MPHUPOTHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SBJICHHUN; YMEHHE DACIIO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MAaTUKU B MCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMAaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncia. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
19 Pannonanbupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOHM, TMPOLIEHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypanbHOW creneHu. [leficTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenensp c¢ 1enbiM nokaszareneM. CTeneHb ¢ pallMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTeNeHu
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uucna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JlelicTBUTENBHBIC YKCTIa. ApH(METHIECKHAE OTIepaAIlH C JIEHCTBUTEIBHBIMHA YUCIIAMH.
1.7 | IIpuGnmx€HHbIE BBIUMCICHUS, MpaBUa OKPYIJICHUS, MPUKHUIIKA U OLIEHKA pe3yiabTaTa
BBIYMCIIEHUI
1.8 | TIlpeoGpa3oBaHne BEIpAKCHUIMA
1.9 | KomruiekcHble yncia
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | Lensie u 1poOHO-paIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomeTpuuecKre ypaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | Lemnsie u 1poOHO-paIOHATIBLHBIE HEPABEHCTBA
2.6 | HppanmoHaibHBIC HEPABEHCTBA
2.7 | Tloka3zarenpHble U JOrapupMUIecCKue HEPABEHCTBA
2.8 | TpuroHomerpuieckue HepaBEeHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Martpuna cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTPHLbI
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodsl 3amanus QyHkuuu. [paduk dysxiumu. B3aumbHOo oOpaTHBIE
' ¢ynkuuu. YérHele u HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMHA
OOnacte ompenesneHUss M MHOXECTBO 3HaueHW ¢yHkuumu. Hymu Qyskuunm.
3.2 | IlpomMexyTKh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILHH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMU. HanOosbiee 1 HanMeHblee 3HaUeHHE (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (yHKIMS C HaTypaJbHBIM M LIEJBIM TMoKa3aTeneMm. EE cBoiicTBau rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckast GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI I0CIEI0BATEILHOCTEN
3.8 | Apudmerndeckas u reomeTpuyueckas nporpeccun. @opmyiia CI0KHBIX MPOLEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponszBogHbIe 3eMeHTapHbBIX (QYHKIUI
[IpumeHeHre NpPOU3BOAHONM K HCCIEAOBaHMIO (YHKIMM HAa MOHOTOHHOCTh U
4.2 | oskcrpemymbl. HaxokneHre HaWOOJBIIEro W HAaUMEHBIIETO 3HAYCHUsS (PYHKIMH Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. [{narpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHUKA
7.4 | Tena v MOBEPXHOCTH BPALICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. YueOnuxk mia 10 - 11 ximaccos.
2. TlocoOwust i1st IOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIMK IT0 MATEMAaTHKE 33 KypC
CpeIaHEN MIKOJIBI.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. HopmaruBnble nokymenThl: denepanpHas pabouas mTporpamma CpeaHero OOIIero
00pa3zoBaHus IO MaTeMaTHKE.

2. Yuebnuk misg 10 - 11 xmaccos.

3. TlocoOwust myisi MOATOTOBKH K TOCYJApPCTBEHHON aTTECTAIlH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HayuHnas, Hay4HO-TIONYJIsSIpHAs, UCTOpUYECKasl IUTepaTypa.

5. CnpaBousble ocoOus (3HIUKIONEINH, CIOBAapH, CIIPABOYHUKH 110 MaTEMAaTUKE U T.IL.).

6. Meronuveckne MOCOOUS TS yUUTEIIS.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 001eodpazoBaTenbHbINA TOPTAN).

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT @eaeparbHOr0 HHCTUTYTA MEIarOTHUYEeCKUX U3MEPCHUH).

www.math.ru (MHTEepHET-TIOIIEPIKKA YUUTENCH MAaTEMATHKH ).

www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOTO MaTEMAaTHIECKOTO

oOpa3zoBaHus).

WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beTMHEHHE METOUCTOB)

http:// mat.1september.ru (caiiT razeTsl «MaremMaTHuKa)

10. http:// festival. Iseptember.ru (dhecTuBanb negarorudeckux uae « OTKPBITHII YpOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuaTepHeT - )KypHan «iaocy).

12. www.exponenta.ru (oOpa3oBaTeabHbII MAaTEMaTHYCCKHI CalT).

13. kvant.mccme.ru (35eKTpOHHAsE Bepcus )kypHaia « KBaHT.

14. www.math.ru/lib (snekrponHass mMarematuueckas OMOIHOTEKA).

15. http:/school.collection.informika.ru (eaunas xoyekuus HUGPOBBIX 00pa30BaATEIbHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanwue 5-11 kmacchr).

17. http://teacher.fio.ru (menarorudeckas mactepckas, ypoku B IHTepHeTe u ipyroe).

18. www.uic.ssu.samara.ru (ImyTeBouTeNb «B Mupe HayKu» AJisl IIKOJIbHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupunna u Medoaus).

20. https://siriusolymp.ru/ (caiir Cupuyc, BOLLI).

21. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « DHIMKIOTICHII»)
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