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0a30Bblil YPOBECHb



MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 0OECHEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO
Pa3BUTHS JTMYHOCTH O0YYAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1mKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS Yy OO0ydYarOIIUXCS
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHum Kypca o0OOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» CPEIHEH IIKOJhI HAa 0a30BOM YpPOBHE BBIICICHBI
CJIEIyIONTME OCHOBHBIE cojiepKaTenabHbie JUHUHU: «CiydailHbie COOBITHS W
BEPOSTHOCTY, «ClydailHbIe BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4YacTp Kypca 3aHUMaeT U3YyUYEHUE TE€OMETPUYECKOr0 H
OMHOMMAJILHOTO pacIpeiesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Conepxanune mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeieHud BEPOSITHOCTEH
MEXly 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXKE dTa JUHUA HEoOXoJuMa Kak
0aza I W3ydeHHWs 3aKoHAa OONbIUX Yucel — (yHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY ¥ HOPMAJIBHOMY PAaclpeleiCHUs M, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB IMPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKAHUE YYEBHOTI' O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOATHOCTH  cOoObITUM.  CiyuyaliHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEpUCTUKUA  CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXXUJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpuUMEeHEeHUs
MAaTEMATHYECKOT0 OXXHUIAHUS, B TOM YHUCJIE B 33Ja4ax U3 IOBCEIHEBHOW YKU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemMaTtndeckoe
OXXMJAHUE CYMMBl CIy4YalHBIX BEJIMYMH. MaTreMaTuuecKoe OXWUJAHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS I[MBHWIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C YUETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HUCHOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneyusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTaTa peleHus] MaTEMAaTUYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTHb NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaUEHUE, pa3MaX MacCHBa YMCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIYyYalHOIO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
I0JIb30BaThCS AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN 10 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIpPEICIICHUIO.

HNmeTb npeacTaBieHne O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npencTaBiieHuE 0 HOPMAIBLHOM PacIpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 ZITI; iiz?fsawm FAHHBIX 1 onHcaTebHas 4 https://m.eds00.ru/NSO7M6B7N
CiryyaliHble ONBITHI U CITy4aiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edsoo.ru/M2V2G5N6F
AJIEMEHTAPHBIMU UCXO0JIaMU
3 Onepauit H%H COBBITHSMH, CrONKEHHE 3 https://m.edsoo.ru/P8L6L0JIV
BEPOSITHOCTEMN
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4alHOTO OTbITa, (hOpMYyJia TTOJTHON 6 https://m.edso00.ru/Z3L8NOI1M
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
5 DIeMEHTH KOMOMHATOPUKHI 4 https://m.edsoo.ru/F6Z1N8N8B
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/X8W5P4C7C
7 CiyyaliHble BEJIMYMHBI U pACTIPEICTICHUS 6 https://m.edso0.ru/N1L0J1V7Q
8 O06o01IeHre U cucTeMaTu3alus 3HaHU| 5 2 https://m.edsoo.ru/M2J5K0H5M
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME



https://m.edsoo.ru/N5O7M6B7N
https://m.edsoo.ru/M2V2G5N6F
https://m.edsoo.ru/P8L6L0J9V
https://m.edsoo.ru/Z3L8N0I1M
https://m.edsoo.ru/F6Z1N8N8B
https://m.edsoo.ru/X8W5P4C7C
https://m.edsoo.ru/N1L0J1V7Q
https://m.edsoo.ru/M2J5K0H5M

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnesie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/IbHBIE PecypChl
padoThI padoThI
1 Maremariieckoe OXHAANRE CIyaitHOR 4 https://m.eds00.ru/Z9W8J5T9Z
BEJIMYMHBI
2 HHCHeP CHfI 1 CTAHapTHO® OTICIOHEHHE 4 1 https://m.edsoo.ru/WOH1H916D
CITy4aliHOW BETMYMHBI
3 3aK0H OONBLINX YHCElT 3 1 https://m.edsoo.ru/W6D4V6D0B
u .
4 CHPEPBIBHDIE CILYHAIHBIC BEMITTHHbL 2 https://m.edsoo.ru/ESCOVAEQT
(pactipenenenusi)
5 HopmansHoe pacnipenenenus 2 1 https://m.edso0.ru/C3D3Q0M2U
1 600
6 OBTOPCHHUE, 000 meHI:Ie 1 19 2 https://m.edso0.ru/S1FOY8H2G
cHCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/Z9W8J5T9Z
https://m.edsoo.ru/W0H1H9I6D
https://m.edsoo.ru/W6D4V6D0B
https://m.edsoo.ru/E5C9V4E0T
https://m.edsoo.ru/C3D3Q0M2U
https://m.edsoo.ru/S1F0Y8H2G

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne n/m Tema ypoka

1 [IpencraBieHne JaHHBIX ¢ TOMOUIBIO TAOIUI] U TUArpamMm
Cpennee apudmeTrueckoe, MeIuaHa, HanOoJbIee U HAUMEHbBIIIEe

2 3HAUEHUs, pa3Max, AUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHUE YMCIIOBBIX
HaboOpoB
Cpennee apudmeTHuecKoe, MeIuaHa, HanOoJbIIee U HAUMEHbBIIIEe

3 3HAuUEHUs, pa3Max, AUCIEPCHs, CTAaHIaPTHOE OTKIIOHEHUE YMCIIOBBIX
HabopoB
Cpennee apudmeTrueckoe, MeIuaHa, HauOoJbIIee U HauMEHbIIIEe

4 3HAYEHUS, pa3Max, TUCIEPCHUsl, CTAHJAPTHOE OTKIOHEHHUE YHCIOBBIX
HabopoB

5 CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CITy4ailHbIe COOBITHS.
DneMeHTapHble COOBITUS (MCXO/IbI)

5 BeposiTHOCTB ciTydaiiHOTO COOBITHS. BEposATHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOYXHBIMU JIEMEHTAPHBIMU COOBITUSMU

7 BepositHoCcTh cityudaiinoro coobitus. [Ipaktuyeckas pabora

3 Orneparuu HaJ| COOBITUSIMU: TIEPECEUCHHE, 00bETMHEHUE COOBITHIA,
MIPOTUBOMOJIOXKHBIE cOObITHS. [lnarpammsl Diinepa

9 Orneparuu HaJy COOBITUSIMU: TIEPECEUCHHE, 00bETMHEHUE COOBITHI,
MIPOTHUBOIIOJIOXKHBIE COObITHS. JlmarpamMmmel Diiepa

10 dopmyna cI0KEHUS BEPOATHOCTEN

11 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. [[epeBo cirydaitHOro
AKCIIEPUMEHTA

12 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. [lepeBo cirydaitHOro
AKCIIEPUMEHTA

13 VYcioBHas BEpOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. JIEpeBO CiydailHOro
JKCIIEPUMEHTA

14 dopMyia MOIHON BEPOATHOCTH

15 dopmya MoIHON BEPOATHOCTH

16 dopMmya MoaHOM BEpOoATHOCTH. HezaBuCHUMBIE COOBITHS

17 KonrpomnsHas pabora

18 KombOuHaTtopHOe npaBuio yMHOXKEHHS

19 [TepecTanoBku U (pakTopuan

20 Yucno coueranuii

21 Tpeyronbauk [lackans. @opmyna 6mHOMa HhloTOHA




bunapHblii ciryyaliHbIN ONBIT (MCMIBITAHKE), YCIIEX U HEYy1aya.

22 HezaBucumebie ucnbitanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrexa

23 Cepust He3aBUCUMBIX UCTIBITAaHUN bepHym

24 Cepus He3aBUCHUMBIX ucnbiTaHul. [IpakTuyeckas pabora ¢
MCIIOJIb30BaHUEM JJIEKTPOHHBIX TAOIHUIL

25 Crnyuaiinasi BeTMYMHA

26 Pacnpenenenue BepositHocTel. J{narpamma pacnpeaeneHus

27 CyMMa U MpOU3BEICHUE CITyYalHbIX BEJIMUUH

28 CyMmMa ¥ mpou3BeieHHE CITyYalHbIX BETUYHH

29 [Tpumeps! pactpeiesieHrii, B TOM YHCIIE TEOMETPUIECKOe U OMHOMUAIBHOE

30 [Tpumeps! pacnpesiesieHuii, B TOM YHCIIe T€OMETPHUYecKoe U OMHOMHUAIbHOE

31 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI

32 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIM 3HAHUH

33 Hrorosasi koHTpoIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




11 KJIACC

Ne i/ Tema ypoka

1 [ToBTOpeHue, 0600IIeHNe, cUcTeMaTH3anus 3HaHui. Ciry4ailHbIe OIIBITHI U
BEPOSITHOCTH CIIyYalHBIX COObITHH. Cepruu HE3aBUCUMBIX UCITBITAHUIN

5 [ToBTOpenue, 06001meHne, cucreMaTu3aius 3Hanui. CirydaiiHble OIBITH U
BEPOSITHOCTH CITy4alHBIX COOBITHI. Cepry He3aBUCUMBIX UCIIBITAHUN

3 [ToBTOpeHue, 0600IIeHNe, cUcTeMaTH3anus 3HaHui. CirydailHbIe OIBITHI U
BEPOSITHOCTH CITy4alHBIX COOBITHI. Cepry He3aBUCUMBIX UCIIBITAHUN

4 [ToBTOpenue, 0600IIEeHNe, cucTeMaTu3anus 3HaHui. Ciry4aifHbIe ONBITHI U
BEPOSTHOCTH CIy4allHBIX cOOBITUI. Cepry He3aBUCUMBIX UCIIBITAHUN

5 [IpuMepsl MpUMEHEHHS] MATEMAaTHYECKOTO OKUJIaHUs (CTpaxOBaHHE,
JoTepes)

6 MatemaTnueckoe 0XKHJIaHue CyMMBbI CITy4allHbIX BEJIMYHUH

7 MareMatuueckoe 0’KHIaHHe Te€OMETPUIECKOTr0 1 OMHOMUAIIEHOTO
pacrnpeneneHuit

3 MareMatuueckoe 0’KHIaHHE Te€OMETPHUIECKOT0 1 OMHOMUAIIEHOTO
pacrpeneneHui

9 Jlucnepcus 1 cTaHJapTHOE OTKJIOHEHUE

10 Jucnepcus U CTaHAapTHOE OTKJIOHEHUE

11 Jlucriepcuu reoMeTpuIeckoro 1 OMHOMHUATBHOTO pacIpeieTIeHIs

12 [IpakTrueckas paboTa ¢ HCTOIB30BAaHUEM JIEKTPOHHBIX TAOIHI]

13 3akoH 6onpIIKX YKcesd. BRIOOpOUHBIM METO1 MCCIIeTOBAHMIA

14 3akoH O0oJbIIUX unces. BeIOOpOUHBI METOT MCCIeI0BaHM I

15 [IpakTryeckas paboTa ¢ UCIOIB30BAHUEM JIEKTPOHHBIX TaOJIHIL

16 HToroBast KOHTpOJIbHAs paboTa

17 [TpuMepsl HETIPEPBIBHBIX CITyYalHbIX BeTUYUH. OYHKIUS TIJIOTHOCTH
pacmnpenenenus. PaBHomepHOe pacnpe/iesieHue U ero CBOiCTBa

18 [IpuMepsl HETIPEPBIBHBIX CITyYalHbIX BeNMUYUH. OYHKIUS IJIOTHOCTH
pacnpenenenus. PaBHomepHOe pacnpeieeHue U ero CBoicTBa

19 3agaun, TPUBOASAIINE K HOPMATLHOMY pactipeesieHnio. OyHKIus
MJIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O pacipeieseHus

20 [TpakTdeckast paboTa ¢ HCIIOJIb30BAHHEM JICKTPOHHBIX TAOJIHIT

21 [ToBTOpeHue, 06001IeHNe U cucTeMaTH3alus 3HaHui. OnucarenpHas
CTaTUCTUKA

29 [ToBTOpeHnue, 060061IeHNE U cucTeMaTH3alus 3HaHui. OnucarenpHas
CTaTUCTHKA

23 [ToBTOpeHue, 06001eHNe U cucTeMaTH3aIus 3HaHui. OTBITHI C




PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITUSIMUA

HOBTOpeHI/Ie, O606H.[€HI/IC M cucTeMaTHu3alusa 3HaHui. OIBITHI C

24 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpeHmEe, 0000IIIeHNE U cUCTeMaTH3aIusl 3HaHU. Beraucienue

25 BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM (POPMYIT U IrpadUUECKUX METOJIOB
(xoopauHaTHas TpsMas, JepeBo, [uarpamma Jitiepa)
[ToBTOpeHmEe, 00001IIeHNE U cUCcTeMaTH3aIusl 3HaHUH. Beruucienue

26 BEPOSATHOCTEH COOBITUH ¢ MpUMEHEHHEM (POPMYIT U TpaPHUUECKUX METOI0B
(koopauHaTHas npsiMas, 1€pPEeBo, JuarpamMmma Jusepa)
[ToBTOpenue, 060061IeHNE U crucTeMaTH3alus 3HaHui. Beruucienue

27 BEPOSTHOCTEH COOBITUH ¢ MpUMEHEHHEM (POPMYIT U TpaPHUUECKUX METOI0B
(koopauHaTHas mpsiMasi, IEPEBO, TuarpamMma Jujepa)
[ToBTOpeHnue, 06001IeHNE U cucTeMaTH3alusl 3HaHui. Beruucienue

28 BEPOATHOCTEH COOBITHI ¢ MprUMeHeHneM (HopMyIl U TpadUIecKUX METOI0B
(koopauHaTHas mpsiMas, IEPEBO, [uarpamMma Jusepa)

29 [ToBTOpeHue, 060061meHne U cucTeMaTu3anus 3Hanui. CiayyaiiHbie
BEJIMYUHBI U pacrpeiesieHus

30 [ToBTrOopenue, 0600meHNe 1 cucTeMaTu3anus 3Hanui. CirydaiiHpie
BEJIMYHHBI M PacTIpeIeIICHUs

31 [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. MaTteMaTuiyeckoe
0KUJAHUE CIIyYalHOU BEJIMYHUHBI

39 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3aIus 3HaHU. MaTteMaTuyeckoe
0KUJAHUE CIIyYallHOU BEJIMYHUHBI

33 Hrorosas KoHTpoOJIbHAST paboTa

34 [ToBTOpeHmEe, 06001IeHNE U cUCTeMaTU3allks 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnmporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

Teopust BEpOATHOCTEH U CTATUCTHUKA
UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBbI

OHepI/IpOBaTB IIOHATUAMMU: CpeaHee apI/Iq)MCTI/I‘leCKOS, MEAHaHa,
HaI/I60JII)IHee, HanMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

OnepupoBarh MOHATUSMHU: CIyYalHBIA JIKCHOEPUMEHT (OMBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMECHTAPHBIA HMCXOJ)
CIIy4aifHOTO  ONBbITA; HAXOJUTh  BEPOSTHOCTH B  OMNBITax C
PaBHOBO3MOKHBIMU CHy‘IaI;'IHLIMI/I CO6I>ITI/I$IMI/I, HaxoIuTb W CPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YYCHHBIX CJ'Iy‘-IaI\/'IHHX SKCIICPUMCHTAX

Haxomute u ¢dopMmynupoBath cOOBITHS: INepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJb30BaThbCA  AMarpaMMaMu  OWnepa W (GOPMYJIOH  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a1a4

OHepI/IpOBaTB MOHATHUAMU:  YCJIOBHAsA BCPOATHOCTb, HE3aBUCUMBIC
CO6I)ITI/I$I; HaxXOAUTh BCPOATHOCTH C IMMOMOLIBIO ITpaBHJIa YMHOXCHUA, C
IIOMOIIBIO ACPEBA CJ'Iy‘IB.fIHOl"O OIIbITa

HpI/IMCH}ITB KOM6I/IHaT0pHOC MMpaBUJIO YMHOXKCHUS I[IPU PCIICHUHA 3a/1a4
OHCpI/IpOBaTB MOHATUAMU: UCIIBITAHUC, HC3ABUCUMBIC UCIIBITAHUA, CCPUAL
I/ICHBITaHI/II\/II, YCIIEX U HEyJa4a, HAXOAUTb BEPOATHOCTHU COOBITHI B cepuun

HE3aBHCHUMBIX HCIBITAHHN IO MEpBOro ycricxa, HaXOAUTb BCPOATHOCTU

COOBITUH B cepuu ucnbITaHuil bepHysm

6.8

OnepupoBarh MOHATHUAMM: CIydallHas BEIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




11 KIIACC

Kox IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yjabrara
5 Teopus BEpOsSTHOCTEHN U CTATUCTUKA
5 1 CpaBHHMBaTh BEPOSTHOCTH 3HAUYEHHM CIly4yallHOM BETWYHMHBI 1O
' pacIpeiesieHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBaTh TMOHSITHEM MaTEMaTHYECKOTO OXHUIAHHS, MPUBOJIUTH
5 MpUMEpPBl  TOr0, KaKk MPUMEHSETCS MaTeMaTH4eCKOe O0KHJaHHE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHE I10
JAHHOMY pacIpe/iesICHUI0
5.3 HNwmetp npeacTaBiaeHne o0 3aKOHE OOJIBIITUX YHCETT
5.4 Nmets npeacraBieHue 0 HOpMaJIbHOM paclpeAesIeHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COEePKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBinenne HaHHBIX C MOMONIbIO Tabimuun u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAUMEHbBINEE 3HAYEHUS, pa3Max,
JUCIEepCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CIy4yailHble COOBITHS. IJIeMEHTapHbIE
coObITHs (MCXO0JbI). BeposTHOCTH ClydallHOTO COOBITHSA. bBiHM30CTh YacCTOTHI U
6.2 BEPOATHOCTH COOBITUH. Cily4ailHble OMBITHI C PABHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposTHOCTH ~ COOBITHI B ONBITaX €  PaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauuu Hax COOBITUSIMHU: TepeceueHue, OOBEAMHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITud. narpammsl Ditnepa. @opmyiia ca0xkeHUs: BEpOSATHOCTEN
6.4 VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOro
' skcnepumenTta. @opmyna nonHoi BeposTHOCTH. HezaBucumMble coObITHS
6.5 KomOunatopHoe mnpaBwio ymHOkeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma Herotona
bunapHblli cimyualiHblii ONBIT (MCIIBITaHUE), yclex M Heynada. HesaBucumbie
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyuimn
6.7 Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. JMarpaMMa pacipenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPHUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
YucrioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTE€MaTHYECKOe OKHMJIaHUE,
5.1 JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHUe. [Ipumeprl mpuMeHeHUsT MaTEMaTUYECKOTO

OXHaaHusi, B TOM YHCJIC B 3agadax U3 HOBCC,I[HGBHOI;'I Ku3HU. MareMaTudeckoe




OXuJaHue OWHAPHOW CIIy4allHON BENMMYWHBL. MaTeMaTW4ecKoe OXKHJIaHWE CYMMBbI
CIy4alHbIX BEJIMYMH. MaremMaTu4ecKoe OKHUJIAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeeHIH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 POoJib B HayKe, MpUpojae u odmiecTBe. BbiOopouHbIii
METO/] UCCIIEOBAHUN

[Ipumepsl  HENpPEepBIBHBIX  CIIy4alHbIX BedW4YuH. [loHSATHE O IMJIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOASIIME K HOPMAIbHOMY pacupeenenuro. [lonstue o

HOPMAJIBHOM pacrnpeaciICHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeJHero o0mero
oOpa3oBaHus

Bnanenne MeTtogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATh IMOHATHAMM: OIpEAEICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKH; MPUMEHATHh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMaTH4YeCKON MHIyKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHUS NPU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KJIEHUH; yMEHHE  OIepUpOBaThH
HOHATUSMHM: MHOXECTBO, IOJAMHOXXECTBO, ONEpalMM HaJ MHOXECTBaMU;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M NPHU PELICHUU 3a/1ady, B TOM YHUCIIE U3
JIpyTUX Yy4eOHbIX NPEAMETOB; YMEHHE OIEepHpOBATh HOHATUAMM: rpad,
CBSI3HBIN Tpad, JAepeBo, NUKI, Tpad Ha IIIOCKOCTH; yMEHHE 3aJaBaTh U
ONMMCHIBATh Tpadbl pPa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh rpadbl MNpu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMH: HATypajdbHOE YHUCIO, LEJNOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YuClIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK M0 MOJYJI0, PAlMOHAIBHOE YHUCIO, UPPALUMOHAIBHOE YHUCIIO,
MHO’KECTBA HaTypaJbHbIX, LIETbIX, PALIUOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKK JI€IMMOCTH, HAUMEHbIIMH OO0mui
JenuTeNns W HauMeHblllee oflee KparHoe, ainroputM EBkiampa npu
pEIIeHNHN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMHM MO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATh BHIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTenmeHsAMU M Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
palMoHalIbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpoBaTh  MOHATUSMHU:
MOCJIeI0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIeoMeTpUYecKas IpPOrpeccus;
yMEHHE 3a/laBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILIEKCHOE
YHUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpauyeckas); yMeETb
IPOU3BOAUTh apu(pMEeTHUYECKHe JEeHCTBHS C KOMIUIEKCHBIMH YHUCIIaMH;




MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; OMEepUpOBaATh
NOHATUSMU:  MaTtpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbL,
reOMETPUUYECKUN CMBICH ONpeeTUTeNs

YMeHue onepupoBarh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YpPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CHCTEMBI
JUIA PEUICHUsT MaTeMaTHUYeCKUX 3afad M 3aJad M3 pPaziIMuHBIX objacteit
HayKH U peaNbHOW KU3HU

YMeHue onepupoBarh MOHATHAMM: (QyHKOMS, 4YETHOCTh (YHKIIHH,
HEPUOJIMYHOCTh (PYHKIUHM, OrpaHMYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
GYHKIMM Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas U BTOpas MPOU3BOJAHAS (YHKIHH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI IPOU3BOJHOM, THepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb AaCUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOM3BEIEHNUS, YACTHOTO U KOMIIO3ULUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (yHKLIUHU; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO ISl HUCCIeNOoBaHMA (DYHKUUIH, HAXOAUTh HauWOONbLINE U
HauMEHbIINE 3HAa4eHMUs] (YHKUUH; CTPOUTH TpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amlnapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
MIPOM3BOJHYIO /ISl HAXOXKJEHUS HAWIY4YIlIero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IUIOIAAN U 00BbEMBI (UIYp C MOMOILBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIIMPOBAaHUs C MOMOIIBI AuddepeHnanbHbIX
YpaBHEHUHU

YMeHue onepupoBaTh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIMSA (QYHKIMHA, JIUHeWHas GQYHKIUSA, KBaapaTHuHas (QyHKIuS,
pauuoHanmbHass (YHKLUHMSA, CTeNeHHas (YHKIUsS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IMOKa3aTeslbHAs U
jgorapupmuueckas (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKUMH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYyHKIIMMA, UCTIONB30BaTh
rpaduky UIsi U3y4eHUs MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JAPYTruxX ydeOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KHU3HH; BbIpaXKaThb
dbopMysiaMu 3aBUCUMOCTU MEXAY BEIMYMHAMMU; MCIOJIb30BaTh CBOICTBA U
rpadukn QyHKUUH 118 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXXECTBa
pELICHU YpPaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU yHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTyallud Ha S3bIKE MaTEMaTHKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 3aJauu, UCCIEN0BaTh
IOCTPOCHHBIE ~ MOJIEIM C  HWCHOJB30BAHWMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT

YMeHne omnepupoBarh MOHATHUSMHU: CpelHee apu]mMeTHdecKkoe, MeAHuaHa,
HauOoJblllee U HaUMEHbIIEE 3HAUCHMS, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaLKIO, MIPEJICTAaBICHHYIO B Ta0iMlax, Ha Juarpammax, rpaukax,
OTPaXKaIOIy}0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SBJICHUN; NPEACTABIATh
MHpOpPMALMI0O C TOMOLIBIO TalbNMIl M  JAMarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBbIE, B TOM YHUCIIE C HPUMEHEHHEM TIpadUuuyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO JMarpaMM pacCeUBaHuUs U JTMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; yMEHUE BBIYMCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM TIpaUUecKuX METOJIOB; MPHUMEHSAThH
(bopMyJIbl CIIOKEHUS M YMHOXEHMsI BeposTHOCTEH, (GopMyiy MOIHOM
BEPOSATHOCTH, (popmysty bepHymim, koMOMHaTOpHBIE (AKThl U (OPMYIIBI,
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSIMM:  CIy4yaiiHas  BeJNMYMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWe, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHUE
ClIy4ailHOM  BEJIMYMHBI, (QYHKIMM  pacnpefeNeHus U  IJIOTHOCTU
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOIO PaclpeiciiCeHu; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHHE PUBOIUTH PUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OINEepHUpOBaTh
MOHATUSIMM:  COYETAaHUE, [IePEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBok; OWHOM HblOTOHA; yMmMeHHE MPUMEHSITh KOMOWHATOPHBIE
GakThl W pacCyXAeHUs s pelIeHHs 3ajad; OLEHUBATh BEPOSTHOCTHU
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOAETb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMmenne ONCprupoOBaThH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA YyIia, IUIOCKUN yroJ, IBYTPAHHBIN
yToJI, TPEXTPAHHBIM YIoOJ, CKPEIMBAIOIIMECA MPsMBIC, NApauIeIbHOCTD U
NEePHEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSMBIMU, YIOJl
MCKOY HpHMOﬁ U IUIOCKOCTBIO, YI'OJI MCIKAY IJIIOCKOCTAMMU, pACCTOSAHUC OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMH, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIHOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLICHUBATH pa3Mepbl OOBEKTOB
OKPYXaIOIIer0 MHpa; CTPOUTh MaTeMaTHYeCKHE MOJIEIH C IOMOIIbIO
reOMETPUYECKUX TOHSITUM M BEJIMYMH, peEllaTh CBSI3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL GUTYpbl, 00BEM (UTYPHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mNapajuienenunesa, mnpusMma, Oupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYC, wmap, cdepa, miomanb cdepsl, IUIOMIATL
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMubl, PU3Mbl, HIMHAPA,
KOHycCa, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHS KOHyca W LMIUHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, IMIIMHApPA, KOHYyca; YMEHHE CTPOUTh CEYeHHUe
MHOTOTPaHHHKA, M300pakKaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpaleHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHITh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMyIMpoBaTh OINpeAeNeHUs U3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOWCTBAX M MPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
OnpoBepraTb HX; YMEHUE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3aMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIE
MIOCTPOCHHUS
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YMeHue  omnepupoBaTh IOHATHSAMM:  JIBDKEHHME B  IPOCTPAHCTBE,
NapajuleJbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0A00Ms, TOJO0OHbIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHBIE W TOJOO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOILEHUS MpPU
pelIeHUH 3ajlay; HaXOJUTh T€OMETPHUYECKHE BEJIMYMHBI (JUIMHA, YTOI,
I0IaAb, 00BEM) MPU PELICHUHU 3aJ1au U3 APYTUX yU4eOHBIX IPEAMETOB U U3
peanbHOM KU3HM; YMEHHE BBIYMCISATH N'€OMETPUYECKHE BEJIHMUMHBI (JIIHHA,
yroj, Imjouaas, 00bEM, IUIOMIAb MOBEPXHOCTH), UCHOJB3YsI H3y4YEeHHBIE
GbopMyIBI ¥ METOIBI, B TOM YHCIIE: IUIOMIA]h MMOBEPXHOCTH MUPAMUJIEI,
NpU3Mbl, KOHyca, UMIMHApa, Iulomans cdepbl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapaJIeNienuIea, MHPAMUAIBl, TPU3MBI, [IHHIPA,
KOHYcCa, I1apa; yMEHHE HaXO0AUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD

12

YMeHue omnepupoBaTh MOHATHUSAMHU: TMPSMOYTOJbHAs CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha WYHCIO, pPAa3JIOKEHHE BEKTopa Mo 0Oasmucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOM3BENEHHUE, YIOJ MEXIy
BEKTOPAMH; YMEHHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB

13

YMeHue BeIOMpaTh MOAXOMSIINN METO JIJIS PEIICHHs 3a]1aui; TOHUMaHUe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHHM MPHPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nensle yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaATypalbHOW crereHH. JIeHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHaIbHBIM MoKa3aTesneM. CBoOHCTBa
' cTereHu
15 CuHyc, KOCHHYC U TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JleciTuuHbIC 1 HATYpaJbHBIE JIOTAPU(MBI
JelicTBuTenpHble ynciaa. ApupMeTHyeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHbIC BBIYUCIEHUS, NPaBUa OKPYIJICHUSA, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KowmruiekcHble yncia
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  llensle u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPABHEHUS
2.5  llensie 1 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHbIe U JorapupMUIecKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckrue HEpaBeHCTBA
2.9  CucrteMsl 1 COBOKYITHOCTH YpaBHEHHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl JUHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 OyHkus, cnocodbl 3amaHus ¢(yskuuu. [paduk ¢ynxnun. BsanmHO o00paTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINMN
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWid GyHkumu. Hymu  yHkmm.
3.2  IlpomMexxyTkum  3HAKOTMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u HauMeHblliee 3HadyeHne PyHKIuu




Ha MPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM rokaszareneM. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkiuid. CBoiicTBa (PYHKIUH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmya cI0KHBIX TPOILEHTOB
4 Hauana matemaTnyeckoro aHanusa
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