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PabGouas mporpamMma yudeOHOro Kypca «BeposiTHOCTb U CTATUCTHKA»
6azoBoro ypoBHs ansi oOywaromuxcs 10 —11 kimaccoB pa3zpaboTraHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00Pa30BaTEILHOTO CTaHJIApTa CPEIHEro
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbSIBISIEMBIX K MAaT€MaTHYECKOMY OOpPa30BaHMIO, U TPATUIMN POCCUNUCKOTO
oOpa3zoBanus. Peanmszamus mporpamMmbl OOecrieYMBAET OBJAJACHUE KIIOUEBBIMU
KOMIETCHIIUSMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOpPa3BUTHS W HEMPEPBHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOIO U TO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTU O0YUAIOIIUXCSL.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbI Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 YpOBHS SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4yeOHOTo Kypca 0a30BOro ypoBHS
ocHOBHOM mmiKkonbl. Kypc mpennasnaueH st GopMmupoBaHHS y OO0y4aromuxcs
CTaTUCTHUYECKOM KyJIbTYpbl M IIOHMMAHMUSA pPOJM TEOPUU BEPOSATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA Ul U3yYEHUsl CIydyalHBIX COOBITHI, BEIMYUH U
npoueccoB. [lpu m3yueHunm Kypca 00OramaroTCsi MPEICTABICHUS Yy4YalluXcs O
METOJAaX UCCIEA0BAHNA U3MEHUMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTE€MaTUYECKUX METOJOB IMO3HAHUSA KaK HEOThEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprxkaHnue Kypca HallpaBiI€HO HA 3aKpEIUICHUE 3HAHWUM, MTOJYYEHHBIX IIPU
U3y4YEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEKIy HUMHM Ha BaXKHBIX IIPUMEpAX, CIOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIETO MUPA.

B cooTrBeTcTBUM C yKa3aHHBIMM II€JIIMA B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTaTHCTHKa» CpPeAHEW IIKOJbl Ha 0a30BOM YpPOBHE BbIAEICHBI
CIIeNyIOIME OCHOBHBIE coJepkareibHble JuHUU: «CiaydailHble COOBITHS U
BEPOSITHOCTY, «CilydailHble BEIMYMHBI U 3aKOH OOJBIINX YUCEID).

Baxnyro d4acte Kypca 3aHMMaeT M3y4Y€HHE TE€OMETPUYECKOTO U
OMHOMHMAJIBHOTO  paclpeiesieHUd W 3HAKOMCTBO C HX  HENpPEpbIBHBIMU
aHaJIOTaMHU — I0Ka3aTeJIbHbIM U HOPMAJIbHBIM PaCIpECICHUSAMMU.

Conepxxanne nuHUM «CiydailHble COOBITUSL M BEPOSTHOCTH»  CIYXKUT
OCHOBOW 711 (pOpMUPOBaHUS TPEACTABICHUN O PACIPEICICHHH BEPOSITHOCTEH
MEXJly 3HAQUEHUSMHU CIIy4alHBIX BEJMYMH, a TAKKE 3Ta JIMHUS HEoOXoAuMma Kak
0a3a U1l M3yuyeHHUs 3aKOHa OOJBIIMX Yuced — (yHIaMEHTAJIbHOIO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE U OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzanuio. CaMm 3aKOH OOJBIIMX YHUCEN MPEAJIaraeTcsi B 03HAKOMHUTEIbHON
¢dopMe ¢ MUHUMaJIbHBIM HUCIOJIb30BAaHUEM MaTEMAaTUYECKOTO (popMann3ma.



Tembl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYaHBIMU  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMAaHUE IIKOJIHHUKOB HA OMHCAHWM W HM3YyYEHUH CIIy9alHbIX
SIBJICHH C TIOMOIIBIO HEMPEPBIBHBIX (QYHKIMHA. OCHOBHOE BHUMAHHUEC YACIACTCS
MOKA3aTeIbHOMY W HOPMAJILHOMY pacIpeAesICHUsIM, TPU 3TOM TIPEITOIaraeTcs
O03HAKOMUTEIFHOE HW3Yy4YeHHWEe MmaTepuaia 0e3 JOoKa3aTeIbCTB MPUMEHSIEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenune kypca «BepoSATHOCTP W CTAaTUCTHKA» Ha 0a30BOM YpPOBHE
OTBOAUTCS | yac B HENENI0 B TEUECHHE KaXJOro rojga oOyyeHus, Bcero 68
y4eOHBIX YacOB.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KIIACC

[IpencraBiienne JaHHBIX C MOMOIIBI TaOaull W guarpamm. CpeaHee
apudpmMeTHiecKoe, MeIuaHa, HaumOOJIbIIee W HAWMEHbBIIEE 3HAYCHUS, pa3Max,
JTUCTIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCTIEpUMEHTBI (OTBITHI) U CIy4alHbIE COOBITHS. DJIEeMEHTapHbIE
coObITHs (MCX0/Bl). BeposSTHOCTH ciiydaltHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposiTHOCTH ~ coObrtuii.  Ciy4aiiHble  OMBITBI C  PaBHOBO3MOXKHBIMU
AJIEMEHTApHBIMUA  COOBITHSIMH.  BeposiTHOCTHM  COOBITHII B ONBITaX €
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJ COOBITUAMU: TIEpecedeHre, 00beAMHEHNE, MPOTUBOIOI0KHBIC
cobbITusl. J{narpammsl Ditnepa. @opmyiia CIOKEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSITHOCThb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO Ciyd4arlHOro
skcriepuMenTa. @opmyiia MoTHON BeposSTHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropraoe mpaBuio ymHoxeHus. [lepecranoBku u dakropuan. Uucio
couetanuil. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YerieX U Heynada. HesaBucumblie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 TmiepBoro ycmnexa. Cepusd
HE3aBUCHUMBIX UCTIBITAHUN bepHyu.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositTHocTe.  Jlmarpamma
pacupeneneHus. Ilpumepsl pacnpeneneHuii, B TOM 4YUCIE, F'€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

UuciioBble  XapakTEPUCTHKU  CIyYalHbIX  BEJIWYMH: MaTeMaTU4ecKoe
OXXHWJAHUE, JUCIEPCUS W CTAHAAPTHOE OTKJIOHEHue. lIpumepsl mnpuMeHeHUs
MaTeMaTU4YECKOr0 OXKUJAHWS, B TOM YHUCJE B 3aJayax U3 MOBCEIHEBHOU JKU3HHU.
Marematnyeckoe OXujaHue OWHAPHOW CiIydaliHOW BEJIMYMHBI. MareMaTtudeckoe
OXXHUJIAaHUE CYMMBI CIIy4yallHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCIIEPCHS TEOMETPUYECKOr0 1 ONHOMUAIBHOTO PACIIPECICHHM.

3akoH OOJBIIMX 4YHCEN W €ro pojib B Hayke, NpUpoje U OOIIECTBeE.
Bri0opouHblii METOT MCCIETOBAHUIA.

[IpuMepbl HENPEPBIBHBIX CIy4YalHbBIX BeIWYUH. [loHATME O MIIOTHOCTH
pacrnpeneneHus. 3a1aud, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM paclpeIeICHUH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUH B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYTyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHul;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJbIXa, peryJispHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NpodEeCCHOHAIBHOW  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymel mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC KU3HECHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«MateMaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANTbHbIMU PeSYIAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  nosnaseamenvmvle  Oeticmsusi,  o0becneuu8aom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 o0byuarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarowe2o  Mupa,  HpUMEHeHUe  JI02UYEeCKUX,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeicTBU:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEeMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIUPOBAThH
OTpeNielICHUs]  MOHSATHUN; YCTaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKaAI, OCHOBAaHUS JUIsl OOOOIICHUS W CpPaBHEHHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHHMMATh, (QOPMYIUPOBATH M  MPEOOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISTh  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PElICHUs 3a7a4u, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM [IO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECHUCTBUUA W MBICIMTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTEHCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIIACC

Uurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBarb  MHOHATHSAMHU:  cpefaHee  apudMeTHYecKoe,  MeJIuaHa,
HauOoJblIIee, HAMMEHbBIIIEE 3HAUEHUE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATHSMU: CIYYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOe
cOOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBI HCXO0M) CIy4allHOrO OIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYalHBIMHU COOBITHSIMHU,
HAaXOJUTh W CpPaBHUBAThb BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIyYalHBIX
AKCIIEPUMEHTAX.

Haxomute u dopMmynupoBath COOBITHS: TEepeceyeHre U O00beIuHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, TPOTUBOIIOJIONKHOE  JIAaHHOMY  COOBITHIO;
M0JIb30BAThCSl AUarpaMmaMu Oisepa U GopMyJIoN CIIOKEHUS BEPOATHOCTEH MpuU
peleHnuy 3aaa4.

OnepupoBarh MOHATHUAMM: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C IOMOIIBIO NPABHUJIA YMHOXKEHHS, C IOMOIIBIO JE€peBa
CIIy4ailHOTO OTIBITA.

[TpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHUS MPU PEIICHUU 3a/1a4.

OnepupoBaTh MNOHATHSAMU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS
UCTIBITAHUHM, yCIeX M HeyJadya, HaXOJUThb BEPOSTHOCTH COOBITHMI B cepuu
HE3aBUCHUMBIX MCIIBITAHUN J10 IEPBOTrO YCIEXa; HaXOAUTh BEPOSITHOCTU COOBITHI B
CepUM UCTIIbITAaHUN bepHyIum.

OnepupoBaTh  MOHATUAMM:  ClIy4yaiiHass  BEJIMYMHA,  paclpeleieHue
BEPOSATHOCTEH, IMarpaMMa pacrpeaeIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTHM  3HAYEHUW  CIy4allHOW  BENWYMHBI  TIO
pacnpeieseHrI0 UK C TIOMOIIBIO TUAarpaMM.

OrnepupoBaTh NOHITUEM MAaTEMATUUECKOTO OKUAAHUS, MPUBOJAUTH TPUMEPHI,
KaK TMPUMEHSETCS MAaTeMAaTHUeCKOe OXKUJAHWE CIIyYailHOW BETWYMHBI HAXOUTh
MaTeMaTU4YeCKOe 0KUAaHUE M0 JaHHOMY paclpeIeNICHHUIO.

Nmets npecTaBieHne 0 3aK0He OOJIBIINX YHCEIL.

NmeTth npencTaBieHue 0 HOPMAJIbHOM pacpeIeSICHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpomsusie | TIpakTaaeckme (undposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

| [IpencraBneHue qaHHBIX U 4 bu6mmoreka [IOK
OInucaTesbHasi CTAaTUCTUKA https://m.edsoo.ru/e0b7b0f1
Ciy4aitHble ONIBITHI U
CIly4aiiHbIE COOBITHS,

) OIIBITHI C 3 | bub6moreka [JOK
PaBHOBO3MOKHbIMU https://m.edsoo.ru/e0b7b0f1
3JIeMEeHTapHBIMU
HCXO0JIaMU
Omneparuu Haf

3 CO6BI:TI/I${MI/I CIIOKEHHE 3 buommorexa OK

> https://m.eds00.ru/e0b7b0f1
BEPOATHOCTEMH
VYcnoBHas BEpOSTHOCTS,
JIEPEBO CIY4YAHOTO
4 OHII))ITa (1)0y MyJia TTOJTHOM 6 bubmmorexa [IOK

> QOPMY https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U
HE3aBUCHUMOCTH COOBITUI

5 DJIeMEHTHI 4 bubmuoreka [JOK
KOMOMHATOPUKHU https://m.edsoo.ru/e0b7b0f1

6 Cepuu nocnenoBaTenbHbIX 3 1 bu6nuoreka [JOK
HCTIBITAHU I https://m.edsoo.ru/e0b7bOf1

7 CityyaliHbl€ BEJIMYUHBI 6 bubnuorexa [JOK



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

pacrpeaencHus

https://m.edsoo.ru/e0b7b0f1

O06o061IEHNE U

CcUCTeEMaTu3alus 3HaHUU

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7bO0f1

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34



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

11 KITACC

Kouan4yecTBo yacos D1eKTPOHHbIE

HaumMeHnoBanue

Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI

pecypcbl
MaremaTudeckoe
1 OKUJaHUE CITy4alHOU 4 butmmorera [JOK
a y https://m.edsoo.ru/5fbecS5dcl

BEJIMYUHBI
Hucnepcus n

) CTaH/IapTHOE 4 | bu6mmoreka [IOK
OTKJIOHCHUE https://m.edsoo.ru/5fbeSdcel
CIIy4ailHON BEJTMYMHBI

bubnunoreka [JOK
3 3akoH 60 ce 3 1
KOH DOTRITIX HHCCT https://m.edsoo.ru/5fbeSdcel
HenpepoiBHbIie
P vp bubmuorexa [JOK
4 CITy4YalHbIE BEJTUYHHBI 2
https://m.edsoo.ru/5fbeSdcel
(pactipenencHus)

5 HopmansHoe ) 1 bubnuorexa LIOK
pacrpeneneHus https://m.edsoo.ru/5fbeSdel
IToBTOpEHME,

6 00001IeHIE 1 19 ) bubnuorexa [JOK
CHUCTEMAaTHU3aLus https://m.edsoo.ru/5fbeSdel
3HAHUH

OBIIEE KOJIMYECTBO 14 ) 3
YACOB 110 ITPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Tema ypoka Konrpoasbnsie | IlpakTnyeckue Jara uHGponbie
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[IpencraBnenue naHHBIX
C TIOMOIIIBIO Ta0JIHUIl U 1 Bubmmorexa [IOK
https://m.edsoo.ru/25¢6d12b
JarpaMm
Cpennee
apudMeTHIecKoe,
MearaHa, Hauboubliee u
HauMCHbIIICE 3HAUCHHUS, | bubnuorexa [JOK
pasMax, TUCIIEpCHs, https://m.edsoo.ru/dd00738d
CTaH/IapTHOE
OTKJIOHEHHE YUCIIOBBIX
HabopoB
Cpennee
apudMeTHIecKoe,
MeauaHa, HanOoJblIee U
HauMCHbIIIEC 3HAUCHHUS, ) bub6nuoreka [JOK
pasMax, gucrepcus, https://m.edsoo.ru/98645f6¢
CTaH/IapTHOE
OTKJIOHEHHE YUCIIOBBIX
HabOpOoB
Cpennee
a;)I/I(l)MeTI/I‘-ICCKOG, 1 bubmmorexa LHOK

MeauaHa, HanOoJblIee U

https://m.edsoo.ru/7¢9033a8



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

HAnMMCHBIICC 3HAUYCHU,
pasmax, Aucnepcus,
CTaH/JapTHOE
OTKJIOHEHHUE YHCIOBBIX
HabOpoB

CrydaitHbie
AKCTICPUMEHTHI (OTIBITHI)
U CITy4YaiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxompl)

bu6mmoreka [IOK
https://m.edsoo.ru/347¢1b78

BepositHocTh
CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIT B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITHSIMHU

but6mmoreka [{OK
https://m.eds00.1ru/64d75244

BepositHOCTB
CIIy4aifHOTO COOBITHS.
[IpakTuueckas pabora

but6mmoreka [IOK
https://m.edsoo.ru/5e8fa9%4a

Omneparuu Haf
COOBITHSMU:
nepeceyucHue,
00BbeIMHEHNE COOBITHH,
MPOTUBOTOIOXKHBIE
coObITHs. [lnarpaMmbl
Ditnepa

but6mmoreka [IOK
https://m.edso00.1u/221¢622b

Omnepanuu Haj
COOBITUSAMU:

but6mmoreka [{OK
https://m.edsoo.ru/cc10cle?



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

nepeceucHue,
00beauHeHne COOBITHH,
IIPOTUBOIIOJIOKHBIC
coObITHs. JlarpaMmbl
Oiinepa

dopmyia CIOKEHHS

bubmuorexa [JOK

10
BEPOATHOCTEMN https://m.edso0.ru/3057365d
VYcnoBHas BEPOSATHOCTD.
YMHOXeHHe
11 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . F AP https://m.edsoo.ru/9a408d25
CIIly4aifHOTO
JKCIEPUMEHTA
VYcnoBHas BEPOSATHOCTD.
YMHOXeHne
12 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . FACP https://m.edsoo.ru/ble76d3a
CIIly4aifHOTO
JKCIEPUMEHTA
VYcnoBHas BEPOSATHOCTD.
YMHOXeHHe
13 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . PP https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO
3KCIEPUMEHTA
14 ®dopmyJsia NOTHOU bubmmoreka [IOK
BEPOATHOCTH https://m.edsoo.ru/15941bec
15 dopmyna NoJHON bubaunoreka LIOK
BEPOSITHOCTHU https://m.edsoo.ru/a%9ec13c8
dopmyia MOJTHOU
bu6mmorexa [IOK
16 BEPOSATHOCTH.

He3aBrucumele coOBITHS

https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9

bu6mmorexa [IOK

17 K 0
OHTPOIIRHAA paboTa https://m.eds00.1u/29dc6cb9

18 KomMOunaropnoe bubmmorexa [IOK
MPABUIO0 YMHOXKEHUS https://m.eds00.ru/2270ct70

19 [lepecranoBku u bu6nuorexa [IOK
dakTopuan https://m.edsoo.ru/d58ce6d1

bubnuoreka [JOK

20 q i

Heno coneTanin https://m.eds00.ru/7904dfb0
Tpeyroneuuk [lackans.

21 ®dopmyna OMHOMA bubmorexa HOK
PMY https://m.edsoo.ru/fa47998f

Hsrorona
buHapHbI ciryyaiHbII
OTIBIT (UCTIBITAHUE),
ycrex U Heyjaua.

) HezaBucumbie bu6nuoreka [JOK
ucneitanus. Cepust https://m.edsoo.ru/2e1{2368
HE3aBHCUMBIX
WCTIBITAHUH J0 MIEPBOTO
ycrexa

7 Cepus HE3aBUCHUMBIX bubnmnoreka [JOK
ucnbITaHu bepHyu https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX
HCTIBITAHUM.

24 [IpakTrueckas padbota ¢ bubmorexa HOK

P P https://m.edsoo.ru/f4al5al4
HCIIOJIb30BAaHUEM
3JICKTPOHHBIX TAOJIHUIL
bubmmoreka [JOK
25 C Vi
TyHauHas BETITHA https://m.edsoo.ru/639be9aa
26 Pacnpenenenue bubnmnoreka [JOK



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa

BEPOSATHOCTEM. https://m.edsoo.ru/6dc7ff39
Huarpamma
pacnpeneneHus

7 CyMMa 1 pou3BeIeHNE | bubnmnoreka [JOK
CIIyYaHBIX BEIUYUH https://m.edsoo.ru/51b7ed5f

)3 CyMMa 1 mpou3BeieHHE 1 bu6muoteka [{IOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/c2757¢cc3
[Tpumepsl

29 pacnpeneneHuid, B TOM | bubmuoreka [JOK
YUCJIE TEOMETPUUECKOE U https://m.eds00.ru/91e08061
OMHOMUATBHOE
[Ipumepsnr

30 pacrpeneseHtii, B ToM | bubmuoreka [JOK
YUCJIE TEOMETPUUECKOE U https://m.edsoo.ru/SafffOSf
OMHOMUATBHOE
IToBTOpEHME,

31 00001eHne u 1 bubmorexa HOK

. https://m.edsoo.ru/0f4d3cd7

cucTeMaru3anus 3HAaHUI
[ToBTOpEHME,

32 oGoGeH e 1 1 bubnmnoreka [JOK

. https://m.edsoo.ru/e01a3dc4

cHUCTeMaTu3aIus 3HAaHU I

1 HroroBast KOHTpOJIbHASA | bubnunoreka IIOK
pabota https://m.edsoo.ru/a985a¢79
Hosropere, bubnuorexa [IOK

34 0006meHHe 1 . ! https://m.edsoo.ru/1ddcaSe0
cucTeMaTu3anus 3HaHUI

OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTra u@poBbIe
Tema ypoka Kontpoasubie | IlpakTtuuyeckue A umpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
IToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aLMsl 3HAaHUM.
CryualiHble ONBITHI U bubnunoreka IIOK

BEPOSITHOCTH CITy4YalHbBIX
coObiTHit. Cepun
HE3aBHCUMBIX
HUCIIBLITAaHUH

https://m.eds00.1ru/430d330a

IToBTOpEHME,
000011IeHNE,
cHUCTeMaTU3alus 3HaHH.
Cry4aitHble ONIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coObIThii. Cepun
HE3aBUCUMBIX
VCIIBITAaHUI

bubmuoreka [JOK
https://m.edsoo.ru/a573a292

IToBTOpEHME,
o0oO1enue,
cHUCTeMaTH3alus 3HaHH.
CityyaliHbl€ OTBITHI
BEPOSITHOCTH CITy4YalHBIX
coobiTil. Cepun
HE3aBUCUMBIX

bubmmoreka [IOK
https://m.edsoo.ru/07a5e861



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861

HUCIILITAHUN

IToBTOpEHwME,
000011IEHNE,
crucTeMaTu3alurs 3HaHH.
Cry4aitHble ONIBITHI U
BEPOSITHOCTH CITyYalHBIX
cobpiTuii. Cepun
HE3aBUCUMBIX
UCIIBITAaHUI

bubmuoreka [JOK
https://m.edsoo.ru/32bc29bf

[Ipumeprl npuMeHeHust
MaTeMaTHYeCKOTo
OXHMJIaHMs (CTpaxOBaHUE,
jotepest)

bubmuoreka [JOK
https://m.edsoo.ru/ea27084d

Marematnueckoe
0KUJAHUE CYMMBI
CIyYallHBIX BEIUYUH

bu6nuoreka [JOK
https://m.edsoo.ru/0adefe9e

MaremaTtuueckoe
OXKHMIaHHUE
F€OMETPUYECKOTO U
OMHOMHAJILHOT'O
pacnpeneneHui

bubnuoreka [JOK
https://m.edsoo.ru/20de2fc2

MaremMaTuueckoe
OXKHIaHHUE
r€OMETPUYECKOTO U
OMHOMHAJILHOTO
pacnpeneneHui

bubnuoreka [JOK
https://m.edsoo.ru/17b0e769

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

bubmmoreka [JOK
https://m.edsoo.ru/bec67f76



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76

Hucnepcus u

10 CTAMIADTHOC bub6mmoreka [{OK
sap https://m.edsoo.ru/bf78aad6
OTKJIOHEHHE
Hucnepcun
1 FE€OMETPUUYECKOT0 U bubmmoreka [IOK
OMHOMHAJILHOTO https://m.edsoo.ru/4b5a495e
pacnpeneneHus
[IpaxTuyeckas pabora c
12 HUCIOJIL30BAaHUEM bubnnorexa LIOK
https://m.edsoo.ru/a53cd884
3JIEKTPOHHBIX TaOJIHUIL
3aK0oH OOIBIINX YHCEI.
13 Br100pouHEIil METO bubnmorexa LIOK
p . g https://m.edsoo.ru/94ddc34a
HCCIIEIOBaHUI
3aKoH OOJIBIINX YUCEIL.
14 Br100pouHEBIH METO bubnmorexa LOK
p . A https://m.edsoo.ru/cf23b369
HCCIIEIOBaHUI
[IpakTuueckas pabora c
15 HCIIOIb30BaHUEM bubmmorera [TOK
https://m.edsoo.ru/6¢1d11a6
AJICKTPOHHBIX TAOJIUIIL
16 Hrorosas KoHTpoJIbHAA bubmmoreka [IOK
pabota https://m.edsoo.ru/7¢3798f
[Ipumeps! HepepBIBHBIX
CIIy4alHbIX BEJIMYHUH.
DyHKIMSA [TIOTHOCTH
17 acrpeieIeHUst bubmorexa HOK
pactpei ’ https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE

pacrpeesieHle U ero
CBOMCTBA



https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

[Ipumeps! HepepBIBHBIX
CIIy4alHbIX BEJINYMH.
@DyHKIMS ILIOTHOCTH

but6mmoreka [IOK

18 acIpencicHus.
pactpen https://m.edsoo.ru/blc2712e
PaBHOMepHOE
pacripeesieHue 1 ero
CBOMCTBA
3amaun, TPUBOASIINE K
HOpPMaJIbHOMY
19 pacIpeneneHuro. bubnuoreka [IOK
DyHKIMS IIOTHOCTU U https://m.eds00.ru/97¢19£59
CBOMCTBa HOPMAJILHOTO
pacrpeaeneHus
[IpakTrueckas pabota ¢
20 HUCIOJIL30BAaHUEM bubmmorexa IIOK
https://m.edsoo.ru/1f1f9ad9
AIIEKTPOHHBIX TAOIHIT
IToBTOpEHME,
00001IEHNE U
. but6mmoreka [IOK
21 CHUCTEMAaTHU3alMsI 3HAHUH.
https://m.eds00.1ru/7295314c
OnucarenpHas
CTaTHUCTHKA
[ToBTOpEHME,
000011IEHNE U
. but6mmoreka [IOK
22 CHUCTEMAaTHU3alMsI 3HAHUH.
https://m.edsoo.ru/b699ad0c
OnucarenpHas
CTaTHUCTHKA
IToBTOpEHME, BuG OK
NOInOTEKA
23 0000111eHNE U 1

cucTeMaTHu3alus 3HaHUM.

https://m.edsoo.ru/3fcbacf9



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9

OTMBITBI C
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH
COOBITUSIMH

24

IToBTOpEHME,
00001IecHHE U
cHCTEeMAaTH3aIus 3HaHUH.
OTBITHI C
PaBHOBO3MOKHBIMH
3JI€MEHTapHBIMU
COOBITHSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHME,
00001IeHNE U
CUCTeMaTH3alHsl 3HAaHHH.
Brruncnenue
BEPOATHOCTEH COOBITHIA C
npuMeHeHneM GopMyI1 u
rpadU4ecKux METOJI0B
(KoopauHaTHas npAMas,
JIepeBO, AUarpaMma
Diinepa)

bubmuoreka [JOK
https://m.eds00.ru/272910f5

26

IToBTOpEHME,
000011eH1E U
CHUCTEeMaTU3alrs 3HaHH.
Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM GopMyIl u
rpaduuecKux METO0B
(xoopauHATHAS MpsIMas,

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

JIepeBo, Auarpamma
Ditnepa)

27

[ToBTOpEHME,
00001IeHNE 1
CHUCTeMaTU3alrs 3HaHH.
Brruncnenue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHrueM GopMyI u
rpaduuecKux METO0B
(koopauHaTHAs TpsAMas,
JIepeBo, MarpaMmma
Ditnepa)

bu6mmorexa [IOK
https://m.eds00.ru/59641277
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IToBTOpEHME,
000011IeHNE U
cUCTEeMaTu3alus 3HaHUM.
Brruncnenue
BEPOSITHOCTEH COOBITHI C
npUMeHeHueM (GopMyI1 U
rpauIeCcKux METO/IOB
(koopauHaTHas MpsiMast,
JIEpeBO, AUarpaMma
Diinepa)

bu6nuoreka [JOK
https://m.edsoo.ru/e71debed

29

IToBTOpEHME,
0000mIeHNE 1
CcUCTEMaTH3alusl 3HaHUM.
CityyaiiHbl€ BEJIMYUHBI U
pacnpeneneHus

bu6mmoreka [IOK
https://m.edsoo.ru/00b2efb3

30

IToBTOpEHME,
000011eHne U

bubnuoreka [JOK
https://m.edsoo.ru/1cc2df8f



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

cUCTeMaTHU3alus 3HaAaHUN.

CityyaiiHbl€ BEJIMYUHBI U
pacnpezeneHus

31

IToBTOpEHME,
o0o0mieHne u

CUCTeMaTHU3alus 3HAHUN.

MaremaTtndeckoe
OKUJaHUE CIy4arnHOU
BEJINYHUHBI

bubmuorexa [JOK
https://m.edsoo.ru/aeal298¢c

32

IToBTOpEHME,
0000111eHe U

CHUCTEMAaTH3aIs 3HaHUH.

MaremaTtuueckoe
O0XKUJAHUE CIy4YalHOU
BEJIMYUHBI

bu6mmorexa [IOK
https://m.edsoo.ru/640a8ebf

33

HtoroBast KOHTpOJIbHASA
paborta

bubmuoreka [JOK
https://m.edsoo.ru/0fd6d597

34

IToBTOpEHME,
00o001IeHE U
cUCcTeMaTU3alus 3HaHu

bubnuoreka [JOK
https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJILHOM NMPOrPaMMBbI CpeiHero o01ero odpa3oBanus
pe3yJabTarTa
6 Teopus BeposATHOCTEN U CTATUCTUKA
6.1 Yurath U CTPOUTH TAOJIULIBI U JUArpaMMBbl
OnepupoBaTh MOHATHAMU: CpelHee apudmMeTHueckoe, MeIuaHa,
6.2 HauOoJIpllee, HAMMEHbIIEE 3HAYEHUE, pa3Max MaccHBa YHUCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YalHBIH AKCHEpUMEHT (ONBIT) U
clly4aifHOe COOBbITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTAPHBIA HCXO.)
6.3 CIIy4alHOTO  ONBITA;  HAaXOOUTb  BEPOSTHOCTM B  ONBITax C
PaBHOBO3MOKHBIMU CIyYalHBIMU COOBITHSIMH, HAXOJIUTh U CPABHUBATh
BEPOSATHOCTH COOBITUI B U3YUEHHBIX CIyYaiHbIX IKCIIEPUMEHTAX
Haxonute M ¢opMynupoBaTh COOBITHS: IEepeceueHHe U OObeAMHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY COOBITHIO;
' NOJIb30BaThCA  AMarpamMmMamMu  Oiepa U QOpMYyNIOH  CIOXKEHMS
BEPOATHOCTEN MPH PEIICHNUHU 3a]a4
OnepupoBaTb TOHATUSAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBHa YMHOXKEHHS, C
MIOMOMUIBIO A€PEBA CIYYaHOTO OIbITA
6.6 [TpuMeHATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
67 UCIBITAaHUH, yCeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUN B CEPUU
' HE3aBHCHUMBIX MCIIBITAHUM /10 NEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
cOOBITUI B cepuUu ucnblTaHuil bepuynum
63 OnepupoBaTh TOHATUSAMHU: ClyyailHas BEJIWYMHA, pacHpelesIeHue

BCPOHTHOCTeﬁ, AuarpaMma pacrupCaciaCHUA

11 KJIACC




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

NpoBePsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
5 Teopust BEpOSTHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YallHOM  BEJIMYMHBI  T10
' pacrpeielIeHUIO WK € TIOMOIIBIO AUarpaMm
OnepupoBarh MOHSATHEM MAaTEMAaTUYECKOrO OXUAAHUS, MPHUBOJIUTH
- MpUMEpPbl  TOTO, KAaK TPUMEHSETCd MAaTEeMaTHUYeCKOE OXKHIaHUE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUJAHHE IO
JTAHHOMY paclpeeIeHUI0
5.3 Nwmetsb npencraBieHue o 3aK0HE OOJIBIITNX YUCET
54 Nmets npeacraBiaeHne 0 HOPMaJIbHOM PaCHpeAeIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJTIACC
IIpoBepsieMblii 31eMeHT cOAePKAHUSA
Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX C MOMoOmIb0 Tabmui, u  guarpamm. Cpennee
6.1 apupMeTHYeCKoe, MenuaHa, HauOoNbllee W HAMMEHBIIEEe 3HAYCHUS, pa3Max,
JCTIEpCHUs M CTaHJAPTHOE OTKJIOHEHHE YHCTIOBBIX HA0OPOB
CnyualiHple SKCHEpUMEHTHI (OMBITHI) W ClydyallHble COOBITHUSA. JJeMEHTapHbIE
coObITHs (MCXObI). BeposTHOCTH ciydyallHOrO COOBITHS. bBIM30CTH YaCTOTHI U
6.2 BEPOSTHOCTH COOBbITHH. CilydaifHbIe ONBITHl ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITUSIMH. BeposiTHOCTH  COOBITUH B OMmBITAX C  PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITUSIMU
63 Onepauuu HaJx COOBITUSIMU: TE€pecedyeHue, OObEeIUHEHHE, MPOTHUBOIOIOKHBIC
' coObITHs. Inarpammbl Ditnepa. @opmyiia ClI0KEeHUs] BEpOATHOCTEH
6.4 VYcimoBHas  BEPOSATHOCTh. YMHOXKEHUE BEpPOSTHOCTEW. JlepeBo  CiydailHOro
' skcniepuMenTa. Gopmyra nosHo#M BeposiTHOCTH. HezaBucrumbie coObITHS
65 KomOunatopHoe mpaBmwio ymHOXeHus. IlepectanoBkn u ¢akropuan. Ywucmo
. couetanuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa
bunapubiii cnyuyaliHelii ONBIT (MCHBITaHUE), YCIeX M Heynada. HesaBucumbie
6.6 ucnelTanus. Cepusi HE3aBUCHMBIX HCHBITaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTIbITaHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. J(marpamma pacripeneneHust.
. IIpumepsl pacnipenesnieHnii, B TOM YHCII€ TEOMETPUIECKOE U OMHOMUAIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYalHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OXXHIaHHE,




JIMCTIEPCHUST U CTAHJAPTHOE OTKJIOHEHUE. [Iprumepsl MPUMEHEHUsI MAaTEMATHYECKOTO
OKHMJaHUsA, B TOM 4YHUCIE B 3aJadyax HM3 IOBCEIHEBHOM XW3HU. Marematudeckoe
OKHMJIaHWE OWHAPHOW CIIy4ailHOW BEMMYMHBI. MaTeMaTH4YecKoe OXXKHIaHHE CYMMBbI
CIIyYalHBIX BEJIWYMH. MaTeMaTUueCKOe OXKUIAHUE U TUCIEPCUS T€OMETPUUECKOTO

1 OMHOMUAJIBHOT'O pacIpeaeeHui

3akoH OOJBIIMX YHCEN U €r0 poJib B Hayke, mpupojae u odiecte. BriOOpoUHbIT

5.2

METO/]1 UCCIIETOBAHHIA

[Ipumepbl  HenmpephIBHBIX  CIy4YalHbIX  BeduuuH. [loHSATHE O IUIOTHOCTH
53 pacripesesieHus. 3agaun, MPUBOIAIINE K HOpMAIbHOMY pactpeaenenuto. [lonstue o

HOPpMAaJIbHOM PacCIIpCACICHNN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
MPOBEPAEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 001Iero
oOpa3zoBaHus

Brnagenne weromaMu JOKa3aTENbCTB, AITOPUTMAMHU pEUICHHUS 3a7ad;
yMeHue (GOpMYyIHMpPOBATh H ONEPUPOBATH MOHSTHSIMH: OIPEACICHHE,
aKkcuoMma, TeopeMa, CIEACTBHE, CBOWCTBO, TPU3HAK, J[OKA3aTEIbCTBO,
paBHOCHWIbHBIC (DOPMYITHPOBKH; TMPHUMEHATh WX, YMEHHE (OPMYJIMPOBATH
oOpaTHOE W TIPOTHBOIIOJIONKHOE YTBEPXKICHUE, MPHBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTH4YeCKON  MHIYKIUU;
MPOBOAMTH JI0Ka3aTeIbHbIE PACCYKACHUS MPU PEIICHUHU 3a/lad, OLlEHUBATh
JIOTHYECKYI0  TPaBWIBHOCTh  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
MOHSTUSMH: MHOKECTBO, TIOJMHOXKECTBO, OIEpall HaJ MHOXECTBaMHU;
YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN arnmapar AJisi OMUCaHUs
pPEANBHBIX TPOIECCOB W SIBJICHUW W TIPH PEIICHUU 3a/1ad, B TOM YHCJE U3
JIPYTHX Yy4YeOHBIX TPEAMETOB; YMEHHE OIEePHPOBATh MOHATHUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha IUIOCKOCTH; yMEHHUE 3aJaBaTh W
OMHUCHIBaTh Tpadbl Pa3IMUYHBIMU CIIOCOOAMH; HMCIOJIB30BaTh Tpadbl MpH
peIIeHnH 3a1a4

YMeHue omnepupoBaTh MNOHATHUSMHU: HATypaJlbHOE YMCIIO, IIEJI0O€ YHCIIO,
CTENEHb C IEJIBIM MOKa3aTelleM, KOPEHb HaTypaJlbHON CTENEeHM, CTENEHb C
paloHalIbHBIM TOKa3aTeNIeM, CTENEeHb C JEMCTBUTEIbHBIM IOKa3aTeseM,
JorapupmM umcia, CUHYC, KOCHHYC M TaHIEHC IPOU3BOJBHOIO YHCIA,
OCTaTOK M0 MOJYJI0, palMOHAIBbHOE YHCJIO, HUPPAlMOHATIBHOE YHCIIO,
MHOX€ECTBa HaTypaJbHbBIX, LIEJIbIX, PALIMOHATbHBIX, JEUCTBUTEIbHBIX YUCEI;
YMEHHE HCIIOJIb30BaTh MPHU3HAKK JEIMMOCTH, HAUMEHbUIMHA OOImmid
JenuTeNh W HauMeHbIee oflnee KpaTHoe, anroput™m EBkaupa npu
pElIeHNHU 3a/la4y; 3HAKOMCTBO C Pa3jIMYHbIMM MO3ULMOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHUE BBINOJIHATH BBIYMCIEHUE 3HAYEHUN U IpeoOpazoBaHus
BBIPOKECHUN CO CTEMEHSIMU W JorapudmMamu, MnpeodOpa3oBaHUs APOOHO-
pAllMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHME  ONEpPUPOBaTh  MOHATHAMHU:
HOCJIEI0BATENbHOCTh, apupMeTHyYecKass Mporpeccus, TIeOMeTpHuYecKas
nporpeccusi, OECKOHEYHO yObIBaroIlasi TIe€OMETpHYEecKas IpOrpeccus;
YMEHHME 3a/aBaTh IIOCIENOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOILIBIO
PEKYPPEHTHBIX (HOpMYJI; YMEHHE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE UHMCIA, MOJYyJb U apryMEHT
KOMIUIEKCHOTO  4Yucia,  (opMa  3amucHM  KOMIUICKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M  anredpanyeckas); yMeThb
NPOM3BOJUTH apU(PMETHYECKHE JECHCTBHS C KOMIUICKCHBIMH YHWCIIaMHU;




HpI/IBO}II/ITI) anMepH HCIIOJIB30BaHU KOMIIJIICKCHBIX YUCEII, OHCpHpOBaTB
MOHATHSAMU:  MaTtpuma 2xX2  u  3%X3,  omnpemenuresb  MaTpULbL,
TEOMETPUUECKHI CMBICIT OTIPEICTUTEIS

YMeHHe OonepupoBarh IOHATHUAMM: PpalMOHAIbHBIE, HPPALMOHAIBHEIE,
NOKa3aTelbHble, CTENEHHbIE, JOorapuMUUYECKUe, TPUTOHOMETPUUYECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATh MOHATHUAMM:
TOKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHUE, YPABHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHEHHH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3IMYHBIX IMPUEMOB; PEIIATh YPAaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI C [1apaMEeTPOM; IIPUMEHATHh YPABHEHMS!, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelIeHHs MaTeMaTHMYeCKHUX 3a7ad M 3a7ad U3 pa3IMuHbIX oOnacreit
HAyKH U PEAIbHOW KU3HU

YMeHue omnepupoBaTh HOHATUAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
HNEPUOUYHOCTh (PYHKUIUH, OrPAaHUYEHHOCTh (YHKIHMHU, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOoJbIIee W HAaUMEHbLIEe 3HAYCHHS
(GYHKIMU Ha MPOMEXYTKE, HENpepbhlBHAs (PYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas U BTOpas MPOU3BOAHAS (YHKLIUH, T€OMETPUYECKUN H
¢u3znyecKkuil  CMBICIT  MPOU3BOJHOM, TmepBooOpa3Has, ONpeIeIEHHbII
UHTErpaj; yMEHHME HaXOAUThb AaCUMOTOTHl rpaduka (YHKIHU; yMEHUE
BBIUUCIIATH [IPOU3BO/IHBIE CYMMBI, IPOU3BEJICHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QpyHKIUN; YMEHHUE
HAXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKIMHA; YMEHUE HUCIIOJIb30BaTh
NPOM3BOJHYIO JJIsl UCCIENOBaHUA (QYHKUMH, HAXOOUTh HAWOOJbIINE U
HaVMEHBIINE 3HaueHHs (QYHKIUNA; CTPOUTh TpapUKd MHOTOUIEHOB C
UCTIOJNIb30BAaHUEM  ammapara MaTeMaTHYeCKOro aHajiu3a; I[PHUMEHSTh
MPOM3BOJIHYIO U HAXOXKJICHHUS HAWIyUIIer0 PEUIeHHs B MPUKIAIHBIX, B
TOM YHCIIE COIMATBHO-DKOHOMUYECKHX W (PH3MUECKUX 3a/a4ax; HaXOIHTh
IUIOINAAM U O0BEMBI (UIYp C MOMOILBIO MHTErpaja; IPUBOAUTH IIPUMEPHI
MaTeMaTHYeCKOro MOJEIMPOBaHUs C MOMOIIBIO AupdepeHInalIbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUSAMU: rpapuK QYHKIMH, OOpaTHas QyHKIMS,
KOMIO3UIMSA (QYHKUMHA, nuHeWHas GYHKOUS, KBaapaTUuHas (QyHKUUSA,
paunoHanbHass (QYHKLIMSA, CTeNEeHHas (yHKIUS, TPUTOHOMETPUYECKHE
(GyHKUIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas U
jgorapupmuueckas (QYHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYEHHBIX
(YHKUUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (HYyHKIHMA, UCIIOIB30BaTh
rpaduKy UIs U3y4YeHHs MPOLIECCOB M 3aBUCHUMOCTEW, MPH PEIICHUH 3aad
U3 JIPYTuX y4eOHBIX MPEIMETOBH 3aJad M3 PEajJbHOM KH3HH; BBIPAKaTh
dopMysiaMu 3aBUCUMOCTU MEXAY BEJIMYMHAMMU; HCIOJIb30BaTh CBOMCTBA U
rpapuku QyHKUMHA A7 pelIeHHs ypaBHEHMH, HEpaBEHCTB M 3aJay C
napameTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JOJIM M 4YacTH, Ha JBUXKEHUE, PabOTy, CTOMMOCTb TOBapoB U
yCIIyT, HaJOIH, 3a7ayd U3 O0JIACTH yNpaBJIEHUS JIMYHBIMM U CEMEWHBIMU
(¢uHAaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M UX
CHUCTEMBl II0 YCJIOBHMIO 3aJaud, HUCCIECNOBATH II0JYyYEHHOE pEIICHHUE W
OLIGHUBATh MPaBAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJEINPOBATh
pealbHbIE CUTyallMM Ha SA3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIEA0BATh
IIOCTPOCHHbIE ~ MOJEJIM €  HCIOJb30BAaHUEM  ammapara  aiureOpsl,
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue omepupoBaTh MOHATHUSAMHU: CpeHee apu(pMeTHdecKoe, MeIuaHa,
HanOoJpllIee M HaUMEHbIICe 3HAYCHHS, pPa3Max, JUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
uHbOpMalMIO, MIPEJICTAaBICHHYIO B Ta0iMlax, Ha guarpammax, rpaukax,
OTpakarolllyl0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIATH
uHbOpMallMI0O € TIOMOIIbIO Ta0nMIl W  JAWarpaMM; HCCIEeI0BaTh
CTaTHUCTUYECKUE JaHHBbIe, B TOM YHCJIE C MPUMEHEHHEM TrpapuuecKuX
METO/IOB M DJIEKTPOHHBIX CPEACTB; rpaUyecKu UCClIe0BaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOILBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHUAMH: CIYyYalHBIM ONBIT W CIy4YalHOE
coObITHE, BEPOSITHOCTh CIyYallHOrO COOBITHS; yYMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHWEM TpadUyecKuX METOJIOB; MPUMEHSTH
bopMyIbl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH, (OpMyiTy MONHON
BepOATHOCTH, Gopmyny bepHymim, koMOWHATOpHBIE (PAKTHI M (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepHUpOBaTh
NOHATUSIMU:  CllydailHash  BEJIMYWHA, pACIPEIEICHUE BEPOSTHOCTEW,
MaTeMaTUYeCKoe OXXHIaHHWE, ITUCIIEPCUST W CTaHAApPTHOE OTKJIOHEHUE
CIy4alHOM  BeJIMYMHBI, (QYHKIMM  pacrnpefieieHuss U IUIOTHOCTHU
PaBHOMEPHOT0, MOKA3aTeIbHOIO0 M HOPMAJLHOTO paclpe/esieHnil; YMeHne
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieNeHui IJs pelleHus 3a/1ad;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BBIOOPOUHBIX
UCCJICIOBaHHI;, YMEHUE IPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIIIX
4YuCCll B MPUPOAHBIX U 06H.[CCTB€HHI:IX SABJICHUAX; YMCHUC OIICPUPOBATH
MOHSATUSMU: COYETAHUE, TIEPECTAHOBKA, YHCJIO COYETAaHUM, YHUCIO
nepecTaHoBokK; OWHOM HbrOTOHa; ymMeHHE MNPUMEHSITb KOMOMHATOPHbBIE
q)aKTI)I U pacCCy’XIACHUA MOJid PCIICHHA 3aJad;, OLCHUBATHL BCPOATHOCTH
peasibHbIX ~ COOBITHMI;  COCTaBJISATH  BEPOSITHOCTHYIO  MOJENIb U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3yiabTarT

YMenue OneprupoBaTh IIOHATUAMU: TOYKa, npamasd, IIIIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YTJa, IUIOCKUN yTOJ, ABYTPaHHBINA
YroJ, TPEXTPAHHBIN yTOJ, CKPEIIMBAIONIMECS MPSIMBIE, MapauIebHOCTh U
NEPIEHIUKYJIAPHOCTD NPAMBIX U INIOCKOCTEM, YTOJI MEKIY MPSAMBIMH, YToOJl
MEXIy NPAMOHN U IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMH, PACCTOSIHUE OT




TOYKH OO0 INIOCKOCTH, PACCTOSAHHUEC MCKAY HNPAMBIMHU, PACCTOAHHUEC MCKIY
IIJIOCKOCTAMHU, YMCHHUC HCIIOJB30BaTh IIpU PCIICHHUM 3ada4 HW3YYCHHBIC
(baKTBI N TCOPEMBI INIAHUMCTPHHU, YMCHUC OLICHHUBATH pPa3sMCpPhbL 00BEKTOB
OKpYy’Karwmero Mupa; CTpOUTb MATCMATHUYCCKUC MOJACIN C IIOMOIIBRO
TCOMECTPHUYCCKUX MOHATHH H BCJIMYWH, pClIaTh CBA3aHHBIC C HUMU
MPAKTUYCCKUC 3aladn
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YMeHne omnepupoBaTh MOHATHUAMH: IUIOMAAs (GUTYypsl, 00BEM (GUTYDHI,
MHOTOTPaHHHK, TPAaBHJIbHBIA MHOTOTPAHHUK, CEUYEHHUE MHOTOTPAHHUKA,
KyO, mapajuienenuren, TNpu3Ma, NOUpaMuaa, Qurypa © TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYyC, map, cdepa, Imiomanb cdepsl, IUIOMIAIb
NOBEPXHOCTU TNHPaMHJIbl, HPU3MBI, KOHYCa, LMWIMHApA, OO0BEM Kyoa,
NpAMOYTOJIbHOI'0 IHapauICiICrivicaa, nupaMuabl, IIPpU3MbI, LTUIWHApPA,
KOHyca, Imapa, pa3BEépTKa TOBEPXHOCTH, CEUYCHHMS KOHyca W IWIIMHIPA,
napajyielbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaromasicss cdepsl, IHMIMHIPA, KOHYCa; YyMEHHE CTPOUTHh CEYCHHUE
MHOTOTpaHHHKA, W300pa)kaTh MHOTOTPAaHHHKH, (DUTYPbl W TIOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHUCIIC C IMOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHSTh CBOICTBA T'€OMETPHUECKHUX (HUTyp, CaAMOCTOATEIHHO
dbopMyIUpOBaTh ONpeAeNeHHs] U3y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3HI O
CBOWMCTBAX M TMpPHU3HAKAX TEOMETPUYECKHX (uUryp, 0OOCHOBBIBATHIIU
ONpoBepraTh MX; YMEHHE TPOBOAMTH KIACCHPHUKAIHUIO (GUTYp IO
Pa3siiIMYHbIM TIPpHU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMI)IC JOIIOJTHUTCIIBHBIC
MOCTPOCHHS
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YMeHue  onepupoBaThb ~ MOHSATHUSMH:  JBWKEHHME B IPOCTPAHCTBE,
napajyieNIbHBIA TEPeHOC, CUMMETpPHUS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHWe TMMOM00Ms, TOM00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHBIE W TMONOOHBIE (DUTYPHI, B TOM 4YHCIE B MPHPOJE,
HCKYCCTBE, apXUTEKType; MCIOJIB30BaTh TE€OMETPHUYECKIE OTHOLICHHS TPU
pelIeHUH 3ajjad; HAXOJUTh T'€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YIOJl,
II0IaAb, 00BEM) IPU PELICHUH 3ajayu U3 APYTUX y4eOHbIX MPEIMETOB U U3
peanbHOM JKU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKHE BEJITUUMHBI (JJIMHA,
yroj, miouaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCIOJIb3Ysl H3yUYEHHBIE
dopMyBI M METOIbI, B TOM YHCIE: IUIOMIAJb IMOBEPXHOCTH MUPAMUIIBI,
OpU3Mbl, KOHYyCa, [WIMHApA, Iuom@aab cdepbl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapalieNienuIea, MHPAMUAIBI, TPU3MBI, [HIHHIPA,
KOHYca, 11apa; YMEHHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX PUTYD
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YMeHue omnepupoBaTh MOHATUSMU: TMPSAMOYTOJbHAs CHCTeMa KOOpIMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOpPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, pa3JIoKEeHHEe BeKTopa 1o 0Oasucy,
CKaISIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BENEHHE, YIOoJ MEXKIY
BEKTOPAMH; YMEHHUE UCTIOJIH30BaTh BEKTOPHBIH U KOOPAMHATHBIN METO.I IS
pelIeHUs: TeOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX yUeOHBIX IPEIMETOB
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YMenue BLIGI/IpaTB HOIIXO[[SIH_[I/II\/'I MCTOJ AJid pCIICHUA 3aaadyu; MOHUMAHUC




3HAYUMOCTH MATEMaTUKH B H3YYCHHUU NPHUPOAHBIX M OOIIECTBEHHBIX
IPOLECCOB U SBJICHUH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPbl MaTeMaTHUYECKHX
OTKPBITHI POCCUNCKON U MHUPOBOI MaTeMaTHUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEIT
12 Pannonaneupie  uncna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOHM, TMPOICHTHI,
OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
13 ApudmeTnueckuii KOopeHb HaTypalbHOM creneHu. [ledicTBus ¢ apudmMernyecKumMu
' KOPHSIMU HaTypaJIbHOM CTENEHU
L4 Crenenb ¢ nensiM nokasareneM. CTeNneHb C palMoOHaIbHBIM IOKa3aTesneM. CBoiicTBa
' CTerneHu
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecssTuuHble U HATypaJibHbIE JOTapUPMBbI
JelicTBuTenpHbIe YKcaa. ApupMeTHYecKre ONepaniu ¢ JIeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 | TlpubnmxEHHBIC BBHIYMCICHUS, TPAaBUIIa OKPYTJICHHS, MPUKHJKA U OIIEHKA pe3ysbTara
BBIYMCIICHHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUI
1.9 | KommnekcHble yucia
2 YpaBHEHMS U HEPABEHCTBA
2.1 Lenble u 1poOHO-paliiOHaIbHBIE YPAaBHEHUS
2.2 | HppauuoHanbHblE ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHH
2.4 | Iloka3zarenbHble U JOrapu(pMUUECKHE YPAaBHEHHS
2.5 Llenpie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 | HppanuonaibHble HEpaBEHCTBA
2.7 | Tloka3arenbHbIe U JOTapU(PMHUUESCKUE HEPABEHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | CucrteMbl 1 COBOKYITHOCTH YPABHECHHI U HEPABEHCTB
2.10 | VYpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cucTeMbl JJMHEHHBIX ypaBHEHUN. OnIpeaeuTe b MaTPHUIIbI
3 @yHKIMU U TpaduKu
31 Oyuknus, cnocodbl 3amanus ¢yskuuu. [padux ¢dynkumu. BzaumHO oOpaTHBIE
' ¢ynkuuu. YétHble 1 Heu€THbIe pyHKUMU. [lepruoanueckue GyHKIMHA
Ob6nacte ompezneneHuss W MHOXeCTBO 3HaueHWd ¢Gynkuuu. Hynmu ¢yHknum.
3.2 | TIpomMexxyTKuM  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbomblee 1 HauMeHblliee 3HadYeHNe (PYHKIIMU




Ha IPOMEKYTKE

CrenenHas (pyHKIUsS C HaTypajJbHBIM M IeNbIM MoKa3aTeneM. E€ cBoiicTBau rpaduk.

33 . .
CaoiicTBa U rpad UK KOpHS 1-0i CTETICHU
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 | Iloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOHCTBA U rpaduku
16 Touku paspeiBa. AcumMnToTsl rpadukoB GyHkiuid. CBolcTBa (GDYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aaHMsI TOCJIEI0BATEIbHOCTEN
3.8 | Apudmernueckas u reomeTprueckas rnporpeccun. opmya cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTudeckoro aHaiausa
4.1 [IpousBonnas ¢pyukiuu. [I[pon3BoaHbIE STIEMEHTAPHBIX (PYHKITHIA
[Ipumenenne NpPOM3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KcTpeMyMbl. HaxoskneHne HanOONbIIEro W HAMMEHBINEro 3HaueHWs (YHKIMH Ha
OTpe3Ke
4.3 | IlepBoobpa3nas. MuTerpan
5 MHokecTBa U JIOTUKA
5.1 MHoOXecTBO, ornepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 | llpsiMble U IJIOCKOCTH B TPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tenau NOBEpXHOCTHU BpaIlCHUS
7.5 | KoopauHaTsl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






