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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO  TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamuzanms mporpamMmbl 0OECIEUMBACT OBJAJICHHE KIHOYEBBIMH
KOMITETCHITUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOUIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0YJArOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoyibl. Kypc mpegHazHaueH miis (popmupoBaHusi y 0OOydaromuxcs
CTaTUCTUYECKOM KYJbTYpbl 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] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BAXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IKOJbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEIyIONTME OCHOBHBIE cojiepKaTenabHbie JUHUHU: «Ciy4ailHbie COOBITHUS W
BEPOSTHOCTUY, «ClydailHbIe BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4YacTp Kypca 3aHUMaeT U3YyUYEHUE TE€OMETPUYECKOr0 H
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSAMMU.

Conepxanune mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeieHud BEPOSITHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYailHbIX BEJIWYMH, a TAaK)Ke 3Ta JMHUS HEOoOXOJIMMa Kak
0aza I W3ydeHHWs] 3aKOHAa OONBIMIUX YHcel — (yHIAMEHTAIBHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



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

Tembl, CBsS3aHHBIE C  HENPEPHIBHBIMU  CIyYailHBIMH  BEIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (PYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY ¥ HOPMAJIBHOMY PAaclpeleieHUs M, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHE Marepuana 0e3 I0Ka3aTeNbCTB IMPUMEHIEMBIX
(haxToB.

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 YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJbIIee M HAaUMEHbIIEE 3HAUYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIIEpPUMEHTHI (OMBITHI) U CIIy4allHbIE COOBITUS. DJIEMEHTAPHBIE
coObITHsl (Mcxo/bl). BepodarHocTh ciydailHOro coObITHs. bim3ocTh 4acToThl U
BEPOATHOCTH  cOoObITUM.  CnyuyaliHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

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

Komb6unaropnoe npasuno ymHoxkeHusi. IlepectanoBku u ¢akropuan. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HproToHa.

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

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

11 KJIACC

UucnoBble  XapaKTEpUCTUKUA  CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXXMJAHUE, JUCHEPCUS W CTAaHAAPTHOE OTKIOHEHue. Ilpumepsl npuMeHeHusd
MAaTEMATHYECKOTO OXXHUIAHUS, B TOM YHUCJIE B 33Ja4ax U3 IOBCEIHEBHOW YKU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOUM BeNMWYWHBI. MaTemMaTtndeckoe
OXXMJAHUE CYMMBl CIy4YalHBIX BEJIMYMH. MareMaTudyeckoe OXUJAaHUE U
JUCTIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATIBHOTO PACTIPEETICHHM.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIit METOT MCCTIEAOBAHMIA.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agaqu, NPUBOIAIIME K HOpMAJIbHOMY pacnpenenenuto. [lonsarue
O HOPMAJIBHOM PacCIIpeEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

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

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
cOpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, JOTHUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00OBEKTOB, 3a1ad4, peLIeHN, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 30pOBOro M 06€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS;, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKOMy oOpa3oBaHHIO U
caMO00pa30BaHUI0 Ha MPOTSHKEHUM BCEW JKM3HU; TOTOBHOCTHIO K aKTHUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIHAIBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MO>KHBIX [TOCJIEJICTBUM JJIsl OKPY’KalOIEH Cpebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl 4YelIOBEYECKOM NeATEIbHOCTH, 3TamoB €€
pa3BUTHS W 3HAYMMOCTH [IJIsl Pa3BUTHUS LMBUIU3ALMU; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYECKOW KyJIbTYypOW KaK CpEICTBOM TO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH TPOEKTHYIO M HCCIEI0BATEIBCKYIO ACSITEIHbHOCTD
WHIVBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c80eHUe
Memo008  NO3HAHUA ~ OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

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

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



npemyiaraTh ~ KPpUTEPUH  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

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

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

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

Pa6ora ¢ undpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC 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 CTPYKTYypUPOBaATh MHGOPMAIIHNIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2) VuueepcanvHvie KOMMYHUKAMUGHble  Oelcmeus, 0becnevusarom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00YHUAIOUJUXCSL.

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
X0y pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHBII pe3ynbTar;

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;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeieNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BEIOMPATh CIIOCO0 PELEHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTaTa peleHns] MaTEMAaTHYECKOM 3a/1auu;

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



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

INPEAMETHBIE PE3YJIbTATDBI
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 (JIEMEHTApPHBIM HMCXOJ) CIy4alHOIO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: IE€pECEUEHHE U O0bEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOIOJOXKHOE JaHHOMY  COOBITHIO;
I0JIb30BaThCs AuarpaMMamMu Jiliepa U GpopMyJIol CIIOKEHUS BEPOSATHOCTEN NpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHUS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MpaBUJia 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 COOBITUA B CEpPHUH
HE3aBUCUMBIX MCHBITAHUN J10 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIn.

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

11 KIIACC

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

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIpPEICIICHUIO.

HNmeTb npeAcTaBieHne O 3aKOHE OOJIbIINX YHCEIL.

NmeTh npencTaBiieHuE 0 HOPMAIBLHOM PacIpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acosB

duekTpoHHbIE (LM POBbHIE)

Ne i/m Konrpoabnbsie IIpakTuyeckue
NMPOrpamMmbl Bcero paGoTh! paGoTE: o0pa3oBaTe/ibHbIE PeCYpPChI
1 Eiiiifgaeme FAHHBIX H OTHCATEAbHA 4 https://m.edso0.r/FO3BBNGHE
CiryyaliHble ONBITHI U CITy4ailiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edso00.ru/036ZK3GO8
AJIEMEHTapPHBIMU UCXOIaAMH
3 Onepar H%H COOLITHAMH, CIONCHHE 3 https://m.eds00.ru/1XSYQJKCT
BEpPOSITHOCTEMN
YcnoBHas BEpOSITHOCTB, IEPEBO
4 CIIy4alHOTO OTbITa, (hOpMYyJia TOJTHON 6 https://m.edsoo.ru/MG7XWY9I5
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
5 DIeMEHTh KOMOMHATOPUKHI 4 https://m.edso0.ru/93E1MT4GW
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CrnyqaifHble BETUYUHBI U pacpeiesieHus 6 https://m.edsoo.rw/W3I1256YUQ
8 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 https://m.edsoo.ru/F2NRENLS5Z
OBUIEE KOJIMYECTBO YACOB I10 34 5 )

[TPOT'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KJIACC

KoaunuyecTBO 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

HaumeHoBaHue pa3iesioB U TeM
Ne i/m Konrpouabsneie IIpakTuuyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
MaremaTtnaeck WHOM
1 TEMATHHACCKOS OAIARNE ClTyHanton 4 https://m.edsoo.ru/NLUR2F4P4
BEJINYHHBI
HUCIIEPCUS U CTAHAAPTHOE OTKIOHEHHUE
2 A up . Aap 4 1 https://m.eds00.1w/9GOF3UXPG
CIIy4aifHON BEIMYUHBI
3 3aK0oH OOJIBIINX YUCET 3 1 https://m.edsoo.ru/3S0TJOXPH
HenpepriBHble clTydaliHble BETUYHHBI
4 2 https://m.edsoo.ru/UESKK8SEX
(pactipenenenusi)
5 HopmanwsHoe pactipenenenus 2 1 https://m.edsoo.ru/V2IPEPSDW
IToBTOpenue, 06001IIEHNE
6 properi . HI:I 1 19 2 https://m.eds00.ru/957SUT5BH
cUCTEMAaTH3alLUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 14 ) 3
ITPOIT'PAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoaudecTBo yacoB JlaTa uzyyenust
Kont IIpax Inan dakrt
JJIeKTPOHHBbIE LU (PPOBHIE
n Tema ypoxka poJab THYeC
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
/ HbIE KHe
n paGor  pador
bl bl
IIpencraBnenue JaHHBIX C IIOMOIIBIO 1 Henens
1 P 1 https://m.edso0.ru/X01FENDXK
TaOJIUI] U THarpaMm CEHTSAOPS
Cpennee apudmeTnueckoe, MeIuaHa, 2 Henend
HanOOJIbIIIEE U HAMMEHBIIIEE 3HAUYCHH, CEHTSIOps
2 1 https://m.edsoo.ru/V4OA2PTHT
pasmax, JUCIIEPCHs, CTAaHIapTHOE
OTKJIOHCHHE YHCJIOBBIX HA0OPOB
Cpennee apudmernueckoe, MeIuaHa, 3 Henens
HanOoJIbIlIee ¥ HAUMEHbBIIIEE 3HAUYECHHUS, CEHTSOPsI
3 1 https://m.edsoo.ru/Z5IFE36YC
pa3max, JUCTIEPCHsl, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndyeckoe, MeIMaHa, 4 nenens
HanOoJIbIlIee ¥ HAUMEHbBIIIEE 3HAUYEHHUS, CEHTSOPsI
4 1 https://m.edsoo.ru/8B62VBQSL
pa3max, JUCTIEPCHsl, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuailiHble SKCIIEPUMEHTHI (OMBITHI) U 1 Henens
5 CITy4aiiHbIe COOBITHS. DIeMEHTapHbBIC 1 OKTSAOPS https://m.edsoo.ru/INJUIJ4NP
COOBITHS (MCXO/bI)
BeposiTHOCTB ciTydaifHOTO COOBITHSI. 2 Henensd
BeposiTHOCTH COOBITHI B OTBITAX C OKTSIOps
6 1 https://m.edsoo.ru/VDGN1P8BC

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMU



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP
https://m.edsoo.ru/VDGN1P8BC

BeposiTHOCTB cityualiHOTO COOBITHSI. 3 "Hexenst
7 https://m.edsoo0.ru/09MKZKCQS
[IpakTrueckas pabora OKTSAOPS
Onepanuu HajJ COOBITHSIMU: TIEpECeUeHue, 4 nenens
o0benuHEeHrne COOBITUI OKTSOPS
8 g ) P https://m.edsoo.ru/V67CF8BE7
MIPOTUBOINOJIOKHBIE COOBITHS. J{narpammsl
Ditnepa
Omnepanuu HaJ COOBITHSIMHE: TIEPECEUCHUE, 2 "Henens
o0benuHEeHrne COOBITUI HOSIOPsI
9 A ’ P https://m.edsoo.ru/42385YOY2
MIPOTUBOMOJOKHBIE COOBITHS. J[narpammsl
Diinepa
3 Henens
10 dopMya CIOXXEHHUST BEPOSITHOCTEH A https://m.edsoo.ru/FIXSISWUU
HOSIOpst
YcnoBHas BEpOATHOCTh. Y MHOXKEHUE 4 nenens
11 BEpPOATHOCTEN. [lepeBo cirydaitHOro HOSIOPA https://m.edsoo.ru/EOLOXOSWX
JKCIIEPUMEHTA
VYcnoBHas BEpOSITHOCTh. Y MHOKEHUE 1 Henens
12 BEPOATHOCTEN. JlepeBO CIIy4yaliHOTO nexaops https://m.edsoo.rt/ WKFATOMAA
JKCIIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOKEHUE 2 Henens
13 BEpPOATHOCTEN. [lepeBo ciry4aitHOro nexaopst https://m.edsoo.rt/OQHYOESEZ
JKCIIEPUMEHTA
3 Henens
14 @opMyiia MOJIHON BEPOATHOCTH 5 https://m.edsoo.rt/LCEG6ZMPV
nexaopst
4 nenens
15 ®opmyIia MOJTHON BEPOATHOCTH 5 https://m.edso0.ru/TOQZNAQWK
nexaops
dopmyJia MOJTHON BEPOATHOCTH. 2 "Henens
16 MY P g https://m.edsoo.ru/ZEASE3LSV
HezaBucumebie coObITHS STHBapS
3 Henens
17 = KourtponpHas pabota A https://m.edsoo.ru/QE7Y9VSM9

STHBapsI



https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA
https://m.edsoo.ru/OQHY0ESEZ
https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9

4 genens

18 KomOunaTtopHO€ nMpaBUii0 YMHOXKEHUS https://m.edsoo.ru/M14GFGMX6
STHBapSI
1 Hemens
19 [TepecTanoBku u pakTopuan A https://m.edso0o0.ru/U70877Q0F
(heBpans
2 Henena
20 Yuciio coueTanuit A https://m.edsoo.ru/1XIFF1E4B
(heBpas
Tpeyronpauk [lackans. ®opmyna OnHOMA 3 genens
21 pey pMY a https://m.edso0.ru/85QHGUUQ1
HeroTona (dheBpans
bunapHblii ci1y4aifHbIi ONBIT (MCIIBITAHUE), 4 nenens
croex u Heynaya. HesaBucumeie eBpaIs
22 y A benp https://m.edsoo.ru/5STHOGO0QS
ucnbiTanus. Cepusi HE3aBUCUMBIX
WCIBITAaHUHN 0 TIEPBOTO ycIexa
Cepus HE3aBUCHUMBIX UCIIBITAHUN 4 Henens
23 P g https://m.edsoo.ru/3PCK9YKS51
bepnynnu (dheBpans
Cepust HE3aBUCUMBIX UCIIBITAHUI. 1 Henensa
24 Tlpaktuueckas paboTa ¢ UCHOIb30BaHUEM MapTa https://m.edsoo.ru/EM2ZK6NZJ
AJIEKTPOHHBIX TAOJIHUIL
2 Henensa
25 CrnyuaiiHas BelMuMHa A https://m.edsoo.ru/39X171L41
MapTa
Pacnpenenenne BEpOSITHOCTEN. 3 Hemens
26 pedl p A https://m.edsoo.ru/MPOAVYOCO
JlnarpamMma pacrpeneneHust MapTa
CyMMa ¥ IIPOU3BENEHUE CIIYUYANHBIX 1 senens
27 y p 4 y A https://m.edso0.ru/XX14INOX3
BEJINYNH amnpens
CyMMa ¥ IIPOU3BEEHUE CIYUANHBIX 2 Henensa
28 y p a Y a https://m.edso0.ru/51AVNGFKC
BEJINYHNH amnpens
IIpuMepsl pacupeaeneHuii, B TOM YHCIIe 3 Hemens
29 p Pbl paciipe a https://m.edsoo.ru/RG5J6BAAT
reOMETPUUYECKOE 1 ONHOMHATEHOE amnpens
IIpumeps! pactipeieaeHI, B TOM YHCIIe 4 gemens
30 p Pbl pactipe & https://m.eds00.ru/7Q50MDWLL
T€OMETPUUYECKOE U OMHOMHAIIBHOE ampens



https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ
https://m.edsoo.ru/39X17IL41
https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL

IToBTOpeHue, 0000IMIEHHE 1 mene
31 propetme, B HI:I 1 1 HeACHA https://m.edsoo.ru/EEALK6860
CHCTEMAaTH3alUs 3HAHUH mas
I1 000 2
32 OBTOPCHHUE, 0BO meHI:Ie 1 1 Heae https://m.edsoo.ru/SMUXIFZ7V
CHCTEMATH3alUs 3HAHUH mas
3 Hene
33 HroroBast KoHTpoOIJIbHAsE paboTa 1 aH A https://m.edso00.ru/264X80RSM
mas
I1 eHue, 0000IIeHIE 4 gene
34 OBTOPEHIE, 0HOLII HI:I " 1 HeAcH https://m.edsoo.ru/ZMEM3LUEW
CHCTEMAaTH3alUs 3HAHUH mas
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

11 KIIACC

Ne Tema ypoka KosnuectBo yacos [darTa usyyenus DJIeKTpOoHHbIe UG pOBbIE
n/m Bcero  Kont IIpak ITnan ®akr 00pa3oBaTe/bHbIE Pecypehbl
POJIbH  THYeEC
ple KHe
pador  pabot
bl bl
[ToBTOpEHHE, 0000IICHUE, 1 1 Henmens https://m.edsoo.ru/XUPBX5564
cucremarusauus 3HaHui. CiryyaiiHble CEHTsI0ps
OTIBITHI U BEPOSATHOCTH CITyHYalHBIX
coObITuil. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpEHHE, 0000IICHUE, 1 2 Henenst https://m.edsoo0.ru/SRLS8AOSP
cucremarusanus 3HaHui. CiyyaiiHble CEHTsI0ps
OIIBITHI U BEPOSATHOCTH CITyHYalHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001IEHNE, 1 3 Henmens https://m.eds00.ru/OMJHS2B6V
cucremarusanus 3HaHui. CiyyaiiHble CEHTSI0ps
OTIBITHI U BEPOSATHOCTH CITyHYalHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 060061ICHNE, 1 4 genens https://m.edso0.ru/G86HDNKIO
cucreMarusanus 3HaHui. CirydaiiHble CEHTSIOps
OTIBITHI U BEPOSATHOCTHU CITyYalHbBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[Ipumepsl npuMeHEHUSs 1 1 Henens https://m.edsoo.ru/DZPTQPAOL

MATEMATHYCCKOI'O OXXKHUIaHUsA

OKTSI0pA



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO
https://m.edsoo.ru/DZPTQPA0L

(cTpaxoBaHme, JIOTEPES])

6 MareMaTHYeCKOe 0KUIaHUE CYMMBbI 2 Henens https://m.edsoo.rt/ES8V3603X
CITy4alHBIX BEIUYNH OKTAOps
7 MaremaTruecKoe OKUIAHUE 3 wenens https://m.edsoo.ru/GV6SR3BEB
reOMEeTPUYECKOr0 U OMHOMHUATBHOTO OKTSIOpst
pacnpeneeHui
8 MareMaTHyecKoe 0KUIAHNE 4 nenenst https://m.edsoo.ru/WB5870118
T€OMETPUYECKOT0 M OMHOMHUAIILHOTO OKTSAOps
pacnpeneneHui
9 Jlucriepcus ¥ CTaHAapPTHOE OTKIIOHEHUE 2 Hemens https://m.edsoo.ru/MHD4TG457
HOSIOPS
10 Jucrniepcnst M cTaHAAPTHOE OTKIIOHEHUE 3 Henmens https://m.edso0o.ru/OEQISEOLY
HOSIOpst
11 Jlucriepcuu reoMeTpUIeCcKOro u 4 Henens https://m.edsoo.r/QDOWXCAQ
OMHOMMATILHOTO pacTIpeICICHNUS HOSIOpst v
12 [TpakTrueckas padoTa ¢ 1 Henmens https://m.edsoo.ru/VUDVP7WRV
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOJIHIL nexaops
13 3akoH 6onpIIMX yncen. BeiOopouHslit 2 Henens https://m.edso00.ru/OJ6UTWKNJ
METO/1 UCCIIeIOBaHU M nexaopst
14 3akoH OonpIIMX yucen. BIOOpouHbIii 3 Henens https://m.edsoo.ru/6EWODFH74
METO/1 UCCIIEIOBAaHU M nexaopst
15 [TpakTuyeckas pabora ¢ 4 nenens https://m.edsoo.ru/ARR7GAHFV
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL nexaops
16 HToroBast KOHTpOJIBbHAS paboTa 2 Hepxenst https://m.edsoo.ru/U60PWQJISX
STHBaPSI
17 IIpuMepsl HENPEPBIBHBIX CITy4YalHbIX 3 Henens https://m.edsoo.ru/Y6OHO0T49Z5
BeNMYMH. OYHKIUS IIIOTHOCTH STHBapsI

pacnpenenenus. PaBHomepHoe
pacnpenesieHle u ero CBOMCcTBa



https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74
https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5

18 [TprMepsl HEMTPEPBIBHBIX CITyYalHBIX 4 nenens https://m.edsoo.ru/EMWRNNSCH
BenMurH. OYHKIUS IIOTHOCTH STHBapSI
pacnpenenenus. PaBHomepHoe
pacnpenesieHue U ero CBOMCTBa

19 3amaun, IPUBOIAIINEC K HOPMAILHOMY 1 nenens https://m.edsoo.ru/UYVV78A6W
pactipeneneHuto. OyHKIHS TUIOTHOCTH U dbespans
CBOWCTBA HOPMAJIBHOTO paclpeICICHuUs

20 [IpakTruueckas pabora ¢ 2 "Heaenst https://m.edsoo.ru/GSH74M8Y 8
UCTIOJIb30BAHUEM AJICKTPOHHBIX TAOIHII dbeBpans

21 [ToBTOpeHue, 0000IICHNE 1 3 Henmens https://m.edsoo.ru/M1M41HBDP
cucTeMaTH3anus 3Hanui. OnucarenbHas dbespas
CTaTUCTHKA

22 [ToBTOpEHME, 0000IIEHUE 1 4 genens https://m.edsoo.ru/SONNQF02G
cucreMaTH3anus 3Hanui. OnucarenbHas dbespas
CTaTUCTHKA

23 [ToBTOpenue, 06001IeHUE U 4 genens https://m.edsoo.ru/UR3GDQSUO
cucteMaTH3anus 3HaHui. OTBITHI C dbeBpans
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU
COOBITHSIMH

24 [ToBTOpenue, 06001IeHUE U 1 Henmens https://m.edsoo.ru/Q5K28U14V
cucreMaTu3anus 3HaHui. OTBITHI C MapTa
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
COOBITHSIMH

25 [ToBTOpeHue, 0000IICHNE U 2 Henens https://m.edsoo.ru/ZUJHR430X
cucTeMaTH3alus 3HaHui. Beruucienue MapTa
BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM
dbopMy1 u TpadUIECKUX METOIOB
(xoopauHaTHAs NpsAMas, 1epeBo,
nuarpamma Jusepa)

26 [ToBTOpeHnue, 06001IeHNE U 3 Henmens https://m.eds00.ru/6GDY WWOA7



https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G
https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7

27

cucTreMaTtusanus 3HaHui. Beraucienue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyI1 1 TpadUIECKUX METOIOB
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oitiiepa)

[ToBTOpEeHME, 0600IICHUE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEW COOBITHI ¢ MPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX METOIOB
(xoopauHaTHas NpsAMas, 1epeBo,
auarpamma Jusepa)

MapTa

1 Henena
amnpes

https://m.edsoo.ru/61S61FQ5S

28

[ToBTOpeHnue, 0600IMICHNE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX METOIOB
(koopauHaTHAs MpsAMas, AepeBo,
Juarpamma Oiliepa)

2 "Henens
amnpes

https://m.edsoo.ru/ISGUWKU35

29

[ToBTOpenue, o6obIIEHNE 1
cucremarusanus 3HaHui. CirydaiiHble
BEJIMYMHBI U pacrpeeseHus

3 Henens
amperst

https://m.edsoo.ru/OB10VDBI11

30

31

32

[ToBTOpenue, 06001IeHUE U
cucremarusanus 3HaHui. Cirydaiinble
BEJIMYMHBI M PACIIpEICIICHUS

[ToBTOpeHnue, 0600IIeHNE U
CHCTEeMAaTU3alysl 3HaHUH.
MaremaTnueckoe OKHAaHue CIy4aHON
BEJIMYUHBI

[ToBTOpeHnue, 0600IIEeHNE U
CUCTEMATHU3aIUA 3HAHUM.
Marematrnueckoe OKUAaHue CIy4anHoON

4 yuenens
amnpens

1 gHenensa
mas

2 Henxensd
mas

https://m.edsoo.ru/KSOMS&IYPE

https://m.edsoo.ru/2E9RXIOEN

https://m.edsoo.ru/QFVHKCYUS



https://m.edsoo.ru/61S61FQ5S
https://m.edsoo.ru/I5GUWKU35
https://m.edsoo.ru/OB10VDB1I
https://m.edsoo.ru/KS0M8IYPE
https://m.edsoo.ru/2E9RXI0EN
https://m.edsoo.ru/QFVHKCYUS

BCIIMYHUHBI

33 HroroBast KoHTpoOJIbHAs paboTa 1 3 Henens https://m.edsoo.ru/NHIZIXLY6
Mast

34 [ToBTOpeHue, 0000IICHNE U 1 4 nenens https://m.edso0o.ru/2YZ3KII6M
CHCTeMAaTU3allus 3HAHUI mast

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



https://m.edsoo.ru/NHIZIXLY6
https://m.edsoo.ru/2YZ3KII6M

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yJjbTarTa

6
6.1

6.2

HpOBepﬂeMble NnpeaAMETHBIC pe3yJIbTAaThbl 0CBOCHUA OCHOBHOI
06p330BaTeJIBHOI71 NnMporpaMmasl CpeaHETO oﬁmero 06pa303afmﬂ
TeOpI/IH BCPOHTHOCTCﬁ KU CTAaTUCTHUKA

YuraTth U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh MOHATHSAMH: CpelHEEe apudmeThyeckoe, MeAHaHa,
HauOospllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacChBa YHMCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
CIIy4alHOrO  OIBITA;  HAaXOAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOYKHBIMHU CITyYalHBIMH COOBITUSMH, HaXOIUTh U CPAaBHUBATbH

BEPOSTHOCTH COOBITUH B M3yUEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBath cOOBITHS: INepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaTbCA  JuarpamMmamu  Oijepa ©  QOpMYJOM  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpU pCHICHUHA 3a1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE
COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUIa YMHOKEHUS, C
IIOMOILIBIO JE€pEeBa CIIy4aiiHOr'O OIbITa

[IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PELISHNUH 33134
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpHU
HE3aBUCHMBIX HCHBITAHUN 1O MEPBOrO yCleXa, HAXOAWTh BEPOSITHOCTH
coOBITHI B cepuu ucnbITaHui bepHyu

OnepupoBaTb TOHATUSAMU: CIydyallHas BEJIMYMHA, paclpeieiieHue

BEPOSTHOCTEH, AMarpamMma pacrpeesieHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepsIeMoOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEH M CTATUCTHUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIly4yallHOM BEIWYHMHBI 1O
' pacIpeiesieHuI0 WIH C TOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHJIAHHE I10
JAHHOMY pacIpeiesICHUI0
53 Nmets npencTaBiaeHne o 3aK0HE OOJBIUX YHCETT
5.4 HNmeTtp nipeacraBiieHue 0 HOPMAJIBHOM pacipeacIeHuN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
Koa
6 Teopust BEpOATHOCTEHN M CTATUCTUKA
[IpenacraBnenne MaHHBIX C  MOMONIBIO Tabimm wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBIEGE 3HAYCHUS, pa3Max,
JUCIIEPCHS ¥ CTaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CIy4yailHble COOBITHS. JIeMEHTapHbIE
coObITHs (MCXO0bI). BeposTHOCTH ClydallHOTO COOBITHSA. bBiHM30CTh YaCTOTHI U
6.2 BEPOATHOCTH cOOBITUH. Cily4ailHble OMBITHI C PABHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU
coObITHSIMH.  BeposiTHOCTH  COOBITMH B OMBITaX C  PaBHOBO3MOXXHBIMU
3JIEMEHTapPHBIMU COOBITUSMH
63 Onepanuu Hax COOBITUSIMU: TepeceueHue, OOBeAMHEHHE, MPOTUBOIIOIOKHBIE
. coObITud. narpammsl Ditnepa. @opmyiia ca0xkeHUs: BEpOSATHOCTEN
6.4 VYcinoBHas  BEPOATHOCTh. YMHOXKEHUE BEpOsITHOCTEW. JlepeBo  ciiydaidlHOro
' skcriepuMenTa. @opmyna moaHoH BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa
bunapublii cnyuyaliHblii ONBIT (WUCIIBITaHUE), YyCIeX M Heynada. HesaBucumbie
6.6 ucnbiTanusa. Cepus HE3aBUCHUMBIX UCHBITaHWN 10 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX HcTbITaHuN bepHym
6.7 Crnydaiinas BenumunHa. Pacnipenenenue BeposiTHOCTe. J(uarpamma pacrnpeneineHusl.
' [Ipumeps! pactipenenieHnii, B TOM YHCIIe TEOMETPUUIECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYAHBIX BEJIMYHMH: MATEMaTHYECKOE OXKHUJIaHHE,




JACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCIE B 337a4ax U3 IOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXUJaHue OWHAPHOW CIIydallHOW BENIMYMHBL. MaTreMaTHdecKoe OXKHIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

53

3aKkoH OOJBIIMX YHCEN M €r0 pPOojib B HayKe, Npupojae u odmiecTBe. BbiOOpouHbIii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPepBIBHBIX  CIIy4alHbIX BeduyuH. [loHSATHE O TUIOTHOCTH
pacnpenenenus. 3a1a4uu, NIPUBOASIIME K HOpMAIbHOMY pacipesenenuto. [lonstue o

HOpMAJIbHOM pacIpCacICHUU




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero o0mero
o0pa3zoBaHus

Bnanenne MeTtogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: ONpEAETICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHPOBAThH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMAaTUYECKOM  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHUS NPU PELIEHUU 33]ad, OLEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaThH
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy Haj MHOXECTBaMH;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Ui ONUCAHUs
peasbHbIX MPOLIECCOB M SABJICHUN M NPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpyTUX Yy4eOHbIX NPEAMETOB; YMEHHE OIEepHpOBATh HOHATUSAMM: Ipad,
CBSI3HBIN Tpad, JAepeBo, NUKI, Tpad Ha IIIOCKOCTH; yMEHHE 3aJaBaTh U
ONMMCHIBAaTh Tpadbl Pa3IMYHBIMU CIOCOOAMHU; HCHOJIB30BaTh rpadbl Ipu
pelIeHnn 3a1au

VYMeHue onepupoBaTh IMOHATUSAMH: HATypajdbHOE YHUCIO, LEJNOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YuCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOTO YHUCIA,
OCTaTOK M0 MOJYJI0, PalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIEIbIX, PALlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MCIIOJIb30BaTh MpPHU3HAKH JEIUMOCTH, HAUMEHbUIMHA OOImui
JenuTeNns W HauMeHbIllee ofIee KpaTtHoe, airoputMm EBkiaupa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM INO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBIMOJIHATh BBIYMCICHUE 3HAUCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTenmeHsMHU W Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
paloOHaJIbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
IOCJIEI0BATEIBHOCTh, apU(pMeTHUYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMETpHUUecKas IpOrpeccs;
YMEHHE 3a/laBaTb IOCJIEIOBATEIBHOCTH, B TOM UHUCIE C TIOMOIIbIO
PEKYpPpPEHTHBIX (HOpMyJI; YMEHHE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE UHMCJA, MOIYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUMCH  KOMIUIEKCHBIX — YHCeI
(reomeTpuyeckas, TPUTOHOMETpHUECKass M  anreOpauyeckas); yMeETb
IPOU3BOIUTh apu(pMETHUYECKHe JEeHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;




MPUBOAUTH MPUMEPHI MCIOJIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
NOHATUSMU:  MaTtpuma 2x2 u  3%3, onpenenureslb  MaTpUIIbL,
reOMETPUYECKUN CMBICI ONPeNeTUTeNs

YMeHue onepupoBarh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSIMH:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO 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 pealbHOW KU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (YHKIMS, 4YETHOCTh (YHKIMH,
HEPUOJIMYHOCTh (PYHKIUHM, OrpaHMYEHHOCTb (YHKLHMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIICEe 3HAYCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUSA, aCHMIITOTHI Tpaduka
¢yHKIMHM, TepBas W BTOpas MPOM3BOAHAS (YHKIUH, T€OMETPUYCCKUN U
¢u3nyecKuil CMBICI  IPOU3BOJHOW, THepBOOOpa3Has, OMNPECIIEHHBIH
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl Ipaduka (YHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(byHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (pyHKIUN; YMEHUE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKUIMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JJIsl HUCCIeNOoBaHMA (DYHKUUIM, HAaXOAUTh HauWOOJIbLINE U
HauMEHbIINE 3HAa4eHMUs] (YHKUUH; CTPOUTHh TIpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[pPUMEHSTh
MIPOM3BOJHYIO JJIsl HAXOXKJIEHUS HAWIY4YIEro pelieHus B MPUKIAIHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJUTh
IIOIAAN U 00bEMBI (UIYp C MOMOILBIO MHTErpaja; NPUBOAUTh MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI0 JuddepeHInalIbHbIX
YpaBHEHUHU

YMeHue onepupoBarh MOHATUAMU: TpapuK QYHKIMH, oOpaTHas QyHKIHA,
KOMIO3UIMSA (QYHKIMHA, JIUHeWHas GQYHKIUSA, KBaapaTHuHas (QyHKIuS,
paunoHanmbHass (QYHKUHMSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IMOKa3aTeslbHAs U
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TpapuKd H3yYEHHBIX
(GYyHKUIMH, BBIIOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIMHA, UCIIONB30BaTh
rpaduky UIsi U3y4eHUs MPOIECCOB M 3aBUCHMOCTEH, MpU pelieHuH 3ajad
U3 JApYruxX y4deOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KHU3HH; BbIpaXaThb
(dopMyIaMu 3aBUCUMOCTH MEXIY BEIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (QyHKUUH 118 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXXECTBa
pELICHUH YPaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXEHHE, pabOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJOTH, 3a/ladyil U3 00JacTU yMHpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJOBHMIO 3a/laud, HCCIENOBATHh IIOJYyYEHHOE pEIICHUE WU
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
peajibHble CHUTyallud Ha $S3bIKE MaTEMaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 33Jauu, UCCIEA0BaTh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJBb30BAHWMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT

YMeHne omnepupoBarh MOHATHUSMHU: CpelHee apu]mMeTHdecKkoe, MeAHuaHa,
HanOoJpIlIee M HaWMEHbIIee 3HAYCHHUsS, pa3Max, AMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
uHpOpMaILKIO, TPEACTABICHHYIO B Ta0lWIax, Ha JAuarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA PEAIBHBIX INPOIECCOB U SBJICHUIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOLIbIO TAaONWI] W JAuWarpamM; HCCIeIO0BaTh
CTaTHUCTUYECKHE [aHHBIE, B TOM YHCIE C INPUMEHEHHEM TIpapHueCcKUX
METOJIOB M DJICKTPOHHBIX CPEICTB; Tpah)UUeCcKH MCCIEI0BAaTh COBMECTHBIC
HaOJIIOICHNS C TOMOIIBIO JMarpaMM pacCeMBaHUs M JTMHEHHONW perpeccuu

YMeHue onepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; yMEHUE BBIYMCIATH
BEPOSITHOCTh C MCIIOIb30BaHUEM TIpaUYecKMX METOJIOB; IMPUMEHSThH
GopMyJBl CIIOKEHUS M YMHOXEHMsI BeposTHOCTEH, (QopMmyny MOIHOM
BEPOSTHOCTH, (popmyisty bepHymim, koMOMHaTOpHBIE (AKThl U (OPMYIIBI,
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSIMM:  Cly4yailiHas  BeJIMYMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWEe, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHE
ClIy4ailHOM  BeJIMYMHBI, (QYHKIMM  paclupefesNeHuss U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEJIbHOIO U HOPMAJIBHOI'O paclpeiciiCeHui; YMEHUe
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUN i PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHHE PUBOIUTH PUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OINEepHUpOBaTh
MOHATUSIMM:  COYETAaHUE, I[IePEeCTAHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBokK; OWHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOWHATOPHBIE
GbakThl U pacCcyXJeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOAETb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMeHue omnepupoBaTh MOHATHUSAMHU: TOUYKa, MpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA YyIja, IUIOCKUI yroJ, IBYTPAHHBIN
YroJj, TPEXIPaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, NapaUIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD IPSMBIX M IUIOCKOCTEH, YIOJl MEXAy MPSIMBIMU, YIOJ
MEXy NPSAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE 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 3a7a4n

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL GUTYpbl, 00BEM (UTYPHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mapajulenenunesa, mnOpusMma, nupamuaa, ¢Gurypa U MHOBEPXHOCTb
BpallleHus, LUIUHAP, KOHYC, wmap, cdepa, miomanb cdepsl, IUIOMIATL
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHycCa, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHS KOHyca W LMIUHAPA,
napajuleJibHble OCH WM OCHOBAaHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, NUIMHApPA, KOHYCa; yMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHHKA, HM300pakKaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpalIEHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHITh CBOMCTBA I'€OMETPUUECKUX (PUTyp, CaAMOCTOATEIHHO
dbopMynpoBaTh ONpeAeNeHUs n3y4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAX M MPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
ONpoBepraTh HX; YMEHUE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3aMyYHbIM [pHU3HAKaM, BBIIOJHATE HEOOXOAUMBIE JOMOIHUTEIbHBIC
MOCTPOCHHUS
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YMeHue  omnepupoBaTh IOHATHSAMM:  JIBDKEHHME B  IPOCTPAHCTBE,
NapajuleJbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe MM0A00Us, TNOJOOHBIE (UIYpBI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOMO0HBIE (UTYpPHI, B TOM YHCJIE B TPUPOE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOILEHUS MpPU
pelIeHUH 3ajlay; HaXOJUTh T€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTOI,
I0IaAb, 00BEM) MIPU PELICHUHU 3aJ1ay U3 APYTUX yu4eOHBIX IPEAMETOB U U3
peanbHOM JKM3HU; YMEHUE BBIYMCIATH T€OMETPUUYECKHE BEIHMUMHBI (IIHHA,
yroi, miouaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCHOJB3YsI H3y4YEeHHBIE
GopMyJIBI ¥ METOIBI, B TOM YHCIIE: IUIOMIAJh MMOBEPXHOCTH MUPAMUJIEI,
NpU3Mbl, KOHyCa, UMIUHApa, Iulomans cdepbl; 00bEM  KyoOa,
NPSMOYTOJBHOTO TapaJUIeNienuIeia, MUPAMUABI, TPU3MBI, [WJIHHIPA,
KOHYcCa, I1apa; yMEHHE HaXO0AUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD
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YMeHue omnepupoBaTh MOHATHUSAMHU: TMPSMOYTOJbHAs CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXKeHHe BekTopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEIECHUE, Yol MEXIy
BEKTOPAMH; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB
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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 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Panmonaneupie  uncna.  OOBIKHOBEHHBIE W JICCATUYHBIE JPOOH, TPOIICHTHI,
OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH
13 ApudmMeTndecknii KOpeHb HATypalnbHOW cTeneHu. [[elcTBUS ¢ apupMeTHISCKHMH
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
14 Crenenb ¢ uensiM nokaszareneMm. CTeneHb C palMOHAIbHBIM NOKa3aTeneMm. CBOMCTBa
' CTEIeH
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, AapKKOCHHYC,
apKTaHI€HC YKUCIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYHBIC U HATYpAIbHBIC JOTApH(PMBI
JeiictButenpuple uyncia. Apudmernyeckue onepanuu ¢ JIeHCTBUTEIBHBIMU YHCIAMHU.
1.7  TlpubnuxEHHbIC BHIYUCICHUS, PaBUa OKPYIJICHUS, IPUKUAKA U OICHKAa pe3yibTaTa
BBIYMCIICHU I
1.8  IIpeobpaszoBanue BhIpaxeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [{enbie u IPOOHO-pAIMOHANBHBIE YPAaBHEHHS
2.2 VppauuoHanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHHUS
2.4  Tloka3zaTenbHble U JorapupMuuecKre ypaBHEHUS
2.5 [lensie 1 poOHO-palIMOHATFHBIE HEPABEHCTBA
2.6  HppanunoHaiabHble HEPABEHCTBA
2.7 = lloka3zaTenbHble U JorapudmMuuecKkre HEpaBeHCTBA
2.8 | TpuroHoMeTpuieckrue HepaBEHCTBA
2.9 | CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB
2.10  YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpPaMH
2.11  Marpuna cuctemsl JUHEHHBIX ypaBHEeHNH. OnpeaennTens MaTPUILbI
3 OyHKIHH U TpaduKh
31 OyHkus, cnocodbl 3amaHus ¢(yskuuu. [paduk ¢ynxnun. BsanmHO o00paTHBIE
' ¢bynakun. YétHeie u HeuéTHBIE QyHKmu. [leprogndeckne GpyHKINN
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hymm  dyHKoum.
3.2  IIpomMexxyTKm  3HAKOTOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIUH.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee nu HauMeHblllee 3HadeHne pyHKIuu




Ha MPOMCIKYTKC

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

33 . .
CoiicTBa u rpaduk KOpHS 1-0il CTENeHN
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToThl rpadukoB GyHkIuid. CBoMCcTBAa (YYHKIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBaTesnbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reomerpuueckas nporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemyMmbl. HaxoxxaeHue HamOONbIIEr0 M HAUMEHbBINEro 3HadeHWs] (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 | IlpsAMbIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 ' MHoOrorpaHHuKu
7.4 = Tena u NOBEpXHOCTH BpPAILLECHUS
7.5 = KoopauHAaTel ¥ BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






