PABOYAS ITPOI'PAMMA
y4eOHOro npeaMera «BeposTHOCTH H CTATHCTHKA.
ba3oBblii ypoBeHb»

1u1st oOyyaromuxcs 10-11 kiaccos



INOACHUTEJIBHASA 3AIIMCKA

PabGouass nporpamma ydeOHOro Kypca «BeposSTHOCTB M CTaTUCTHUKA»
6a3oBoro ypoBHs s oOywarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOIO  CTAaHAApTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPENBABISIEMbIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, U TPAAULMA POCCHUIICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIAJIEHUE KIIOYEBBIMU
KOMITETEHLIUSMH, COCTaBIIIOIIMMH OCHOBY JUISl CAMOPA3BUTHS M HENPEPHIBHOTO
o0Opa3oBaHMsl, LIEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

VYuebupiii Kypc «BeposiTHOCTh M CcTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
MIPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca 0a30BOro YpOBHS
ocHOBHOW mikosbl. Kypc mpeanaszHadeH st GOpMHpPOBAaHUA y OOYy4YarOIIUXCS
CTaTUCTUYECKOM KYJIbTYpbl M TOHUMAHUA POJM TEOPUHM BEPOSATHOCTEHM KakK
MaTeMaTUYeCKOr0 MHCTPYMEHTA JUIsl U3yUYECHUS! CIIy4alHBIX COOBITHM, BEJIMUUH U
nporeccoB. [lpu m3yueHun Kypca 00OTalIarOTCS TPEICTABICHUS YyYalIUXCS O
METO/IaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxxanue Kypca HAIpaBJICHO HAa 3aKPEIUICHUE 3HAHUH, MOJYYEHHBIX MPH
M3YyYEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKJIYy HUMH Ha BaXKHBIX IPUMEpAX, CIOKETHI
KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBUM C yKa3aHHBIMM LEJISAMH B CTPYKType YueOHOTrO Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpPEJHEW IIKOJIbl Ha 0a30BOM YPOBHE BBIJICIICHBI
CJIENYIONIME OCHOBHBIE coOJiepKarenbHble JuHUU: «CioydallHble COOBITUS U
BEPOSITHOCTUY, «Clly4aiiHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro d4YacTp Kypca 3aHMMAaeT HW3Yy4YEHHUE TE€OMETPUYECKOTO U
OMHOMHUATBLHOIO  pacmpeiesieHud W 3HAKOMCTBO C WX  HENPEpPhIBHBIMU
AHAJIOTaMH — TMOKa3aTEJIbHBIM U HOPMAJIbHBIM PAaCIPEICIICHUSMH.

Conepxxanne nuHUM «CrydaiiHple COOBITHST M BEPOSTHOCTH»  CIIYXKUT
OCHOBOW 711 (pOpMUPOBaHUS MPEACTABICHUN O paclpeleieHuH BEpOSITHOCTEN
MEXy 3HAUCHHSIMHU CIy4allHBIX BEJIMYMH, a Tak)Ke dTa JMHUS HeoOXoAuMma Kak
0a3a I W3ydeHHUs 3aKOoHA OOJBIIMX YKced — (yHIaMEHTAIbHOTO 3aKOHA,
JIEUCTBYIONIETO B TMPUPOJE W OOIMIECTBE U MMEIONIET0 MaTEeMaTUYECKYIO



dopmanuzanuio. Cam 3ak0H OOJIBIIMX YHCEN MPEeUIaraeTcsi B 03HAKOMUTEIbHON
(opMe ¢ MUHUMaJIbHBIM HCIIOJIb30BAHUEM MAaTEMATUYECKOTO (popMannu3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMU  BEJIMYMHAMU,
AKLIEHTHUPYIOT BHHMAHHE IIKOJbHUKOB HAa OINWCAaHUM W HW3YUYEHUHU CIIyYahlHBIX
SBJIGHUN C TOMOIIBIO HEMpPEepPbIBHBIX (YHKIMI. OCHOBHOE BHUMAaHUE YJEISAETCS
[OKa3aTeJIbHOMY M HOPMaJIbHOMY pacIpeieseHUsIM, MPU 3TOM IpPeanoaraercs
O03HAKOMUTEIIbHOE HW3y4YeHUE MaTepuaia 0e3 J0Ka3aTelbCTB MPHUMEHSIEMBIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposTHOCTb W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HeNeN0 B TEYEHHE KaXAOro roaa oOydeHus, Bcero 68
y4eOHBIX YacOB.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KVIACC

[IpeacraBinenre AaHHBIX C MOMOINBbIO Tabmui U auarpamMm. CpenHee
apupMeTHIecKoe, MearaHa, HauOoJbllIee W HAWMEHbIIIEE 3HAYCHUS, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHbIE COOBITUSA. DJIEeMEHTapHbIE
coObITUs (Mcx0/bl). BeposTHOCTH cliydallHOTO COOBITHSA. BIW30CTh 4YaCTOTHI U
BEpOSITHOCTU  coObITi.  Cily4ailHple  ONBITBI € PaBHOBO3MO>KHBIMU
JJIEeMEHTapHBIMU  COOBITUSIMU.  BeposiTHocTM  COOBITHMMI B OmBITaX ¢
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Onepanuu Haj COOBITUAMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIC
coObrTus. Jlmarpammer Ditnepa. @opMyina CIOKEHHSI BEPOSITHOCTEH.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailiHOTro
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBrucuMble COOBITHS.

KoMOunaTopHoe npaBuiio ymHokeHus. [lepectanoBkM U ¢pakTopuai. Yucio
couetanuit. Tpeyronpuuk Ilackamns. opmyna 6maoma HeroToHa.

bunapHbIi ciydaiiHbIi ONMBIT (MCIIBITAHKE), YCIEX W Heyaaya. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHOBITAaHUKA 10 mnepBoro ycrexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyIu.

Cnywaiinas BenmunHa. Pacnpenenenue  BepositHOcTeH.  Jmarpamma
pacnipenenenud. [Ipumepsl pacnpenencHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIbHOE.

11 KIIACC

UucnoBele  XapakKTEpPUCTUKU  CIyYaHBIX  BEJIUYUH: MaTeMaTHYECKOe
OXXHWJaHUE, JUCTIEPCHs M CTaHJApTHOE OTKJIOHeHue. lIpumepsl mNpuMeHEHUs
MaTeMaTU4YECKOr0 OXKUJAHWs, B TOM YHUCIE B 3aJayax M3 MOBCEIHEBHOU JKHU3HHU.
Marematrnyeckoe OXXujaHue OWHApHOW CilydallHOW BENIMYMHBI. MareMaTtuueckoe
OXXHJIAaHUE CYMMBI CIIy4allHbIX BeJMYHMH. MaremaTuyeckoe OXUJaHue U
JUCIIEPCUSI TEOMETPUUYECKOTO U OMHOMUATILHOTO PaCTIpe/IeTICHUM.

3akoH OOJBIIMX 4YHCEN W €ro poJib B Hayke, NpuUpoie U OOIlecTBe.
Bri0opouHbIii METOT UCCIIETOBAHUIA.

[IpumMepbl HeENmpephIBHBIX CIyYalHBIX BeIWYUH. [loHATHE O TMJIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOJSIIME K HOPMAJIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIbHOM pacIpe/IeICHUH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI;



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.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  npuMeHeHue  J102UYECKUXx,
uccie008amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX 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.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh ¥ CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSIMHU:  cpeaHee  apudmMeThdeckoe,  MeIUaHa,
HanOoJbLIEEe, HAMMEHBIIIEE 3HAUEHUE, pa3MaX MacCUBA YNCIOBBIX JAHHBIX.

OnepupoBaTh NOHATUAMM: CIy4YalHBIA SKCIIEPUMEHT (OMBIT) U CIy4yailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIy4alHOrO OIIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYalHBIMHU COOBITHSIMU,
HaXOJWTb U CpaBHUBAThb BEPOSTHOCTU COOBITHI B W3YUYCHHBIX CIy4alHBIX
JKCIIEPUMEHTAX.

Haxomute u QopmyaupoBaTth COOBITHS: IEpeceYeHHEe U O0O0bEIUHEHHE
JAQHHBIX ~ COOBITHM, COOBITHE, TMPOTHUBOMOJIOKHOE  JAHHOMY  COOBITHIO;
N0JIb30BAThCSl IUAarpaMmMaMu Oujepa U pOpMyJION CIIOKEHUS BEPOATHOCTEN MpHU
peLIeHnH 3a1a4.

OnepupoBaTh MOHATHSAMH: YCIOBHAas BEPOSITHOCTb, HE3aBUCHUMbIE COOBITHUS;
HaXOJUTh BEPOSATHOCTH C IIOMOIIBIO IPAaBHJIA YMHOXKECHHS, C IIOMOILBIO J€peBa
CIIyYaliHOTO OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IPU PELLICHUH 3a/au.

OnepupoBaTh MNOHATHSAMU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS
UCTIBITAHUHM, ycleX M HeyJadya, HaXOJUTb BEPOSITHOCTH COOBITMM B cepuu
HE3aBUCUMBIX MCHBITAHUMN J10 IEPBOT0 YCIE€Xa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
cepuu ucnblTaHui beprynu.

OnepupoBaTh  MOHATHUAMM:  CIydaiiHash  BEJIMYMHA,  paclpeleieHue
BEPOSITHOCTEN, JMarpaMMa pacipeiesCHusl.

11 KVIACC

CpaBHHMBaTh  BEPOATHOCTM  3HAYEHUW  CIy4allHOW  BENWYMHBI IO
pacnpeneNeHrIo WM ¢ TOMOLIBIO TUAarPaMM.

OnepupoBaTh NOHATHEM MAaTEMATUUYECKOT0 OKUIAHUS; IPUBOJUTEH IPUMEDBI,
KaK MPHUMEHSETCd MaTeMaTUYeCKOe OKHUJaHUE CIy4yailHOW BEJIMYMHBI HAXOJUTh
MaTEMaTUYECKOE OKUJaHUE TI0 TAHHOMY pacIpeiesIeHHUIO.

HmeTh nipeicTaBieHNe 0 3aKOHE OOJIBILINX YHCET.

Nwmets npeacTaBieHnue 0 HOPMAJIBHOM pacipeieICHUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaunmenoBanue pasaenoB (uu¢posbie)
Konrtpoasnsie | IIpakTnueckue
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl

) [IpencraBnenue naHHBIX U 4 bu6nuorexa LIOK
onucareabHas CTaTUCTHUKA https://m.edsoo.ru/e0b7bO0f1
CityyaliHbl€ OTBITHI U
CIIy4aifHbIe COOBITHS,

) OIIBITHI C 3 1 bubnmuotexa [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapHBIMU
UCXOAaMHU
Onepanuu Hag

3 CO6LII)TI/I${MI/I CJIO’KEHUE 3 Bubamorexa [IOK

> https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTEN
VYcnoBHas BEpOSTHOCTb,
JIEPEBO CIy4aitHOTO
4 ombITa, (hopMyJia OJTHOMN 6 bubmorexa OK

> POPMY https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U
HE3aBUCHUMOCTb COOBITUI

5 DeMEHTEI 4 bu6moreka [JOK
KOMOWHATOPHKHU https://m.edsoo.ru/e0b7b0f1

6 Cepuu nocnenoBaTebHbIX 3 1 bubnmoreka [JOK
WCTIBITAHHUI https://m.edsoo.ru/e0b7b0f1

7 Ciyualinple BETUYHHBI U 6 bubnuorexa LIOK



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 DJIeKTPOHHbIE

HaumenoBanue

Ne (undposbie)
pa3aesioB U TeM Kontpoabnsie | IlpakTnyeckue

n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI

pecypchl
MaremaTrueckoe
1 OXHWJIAaHUE CITyYaitHON 4 bubmorexa [OK
A y https://m.edsoo.ru/5fbeSdel

BEJTMYMHBI
Hucnepcus u

) CTaHJIapTHOE 4 1 bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/5fbeSdcel
CIIy4allHOHN BEJINYMHBI

bu6mmorekxa [IOK

3 0 3 1
3aKOH DoIBIIHX HHCeN https://m.edsoo.ru/5fbeSdcel
HenpepriBHbie

4 CIIy4ailHbIE BETUYMHbI 2 bubmorexa [OK

Y https://m.edsoo.ru/5fbeSdcl
(pacnpenenenus)

5 Hopmanshoe 5 | bu6mmoreka [IOK
pacnpeneneHus https://m.edsoo.ru/5fbeSdcel
[ToBTOpEHME,

6 0000111IeHHE U 19 ) bu6nunoreka [IOK
CHUCTeMaTHu3aIus https://m.edsoo.ru/5fbc5dcl
3HAHUI

OBUIEE KOJIMYECTBO
i 34 2 3

YACOB I10 ITPOTPAMME



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
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero HU3y4eHusi | 0o0pa3oBaTeJIbHbIC
padoThI padoTsbI
pecypcsbl

[IpencraBneHue qaHHBIX
C IIOMOLLBIO TAOJIULL U
TUarpamMmm

https://m.edsoo.ru/9blcc52e

Cpennee
apudmeTuyeckoe,
MeIraHa, HauOoJIbIlIee U
HaMMEHbBIIIEE 3HAUCHUS,
pasmax, qucrnepcus,
CTaHJApPTHOE
OTKJIOHCHHE YHCIIOBBIX
HaboOpoB

https://m.edsoo.ru/c4a74b3a

Cpennee
apudMeTHIecKoe,
MeauaHa, HanOoJbIIee U
HaMMCHBIIICC 3HAYUCHU I,
pa3max, aucrnepcus,
CTaHJApTHOE
OTKJIOHEHUE YUCIIOBBIX
HabOpOB

https://m.edsoo.ru/4ea424ab

Cpennee
apudMeTHuIecKoe,
MearaHa, Hanboblee u

https://m.edsoo.ru/58a8ale2



https://m.edsoo.ru/9b1cc52e
https://m.edsoo.ru/c4a74b3a
https://m.edsoo.ru/4ea424ab
https://m.edsoo.ru/58a8a1e2

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

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

https://m.edsoo.ru/8783cflc

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

https://m.edsoo.ru/c6987d16

BepositHOCTB
CIIy4aifHOTO COOBITHS.
[IpakTuueckas pabora

https://m.edsoo.ru/b3d8bedc

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

https://m.edsoo.ru/477e51fa

Omnepanuu Haj
COOBITUSAMU:

https://m.edsoo.ru/8b6954641



https://m.edsoo.ru/8783cf1c
https://m.edsoo.ru/c6987d16
https://m.edsoo.ru/b3d8bedc
https://m.edsoo.ru/477e51fa
https://m.edsoo.ru/8b954641

nepeceucHue,
00beauHeHne COOBITHH,
IIPOTUBOIIOJIOKHBIC
coObITHs. JlarpaMmbl
Oiinepa

10

dopmyia CIOKEHHS
BEPOATHOCTEMN

https://m.edsoo.ru/2d83a669

11

VYcnoBHas BEPOSATHOCTD.

YMHOXKEHUE
BeposiTHOCTEN. [lepeBo
CIIy4ailHOTO
JKCIEPUMEHTA

https://m.edsoo.ru/118d9615

12

VYcnoBHas BEPOSATHOCTD.

YMHOXKEHUE
BeposiTHOCTEN. [lepeBo
CIIy4ailHOTO
JKCIEPUMEHTA

https://m.edsoo.ru/aa2 7ff7f

13

VYcnoBHas BEPOSATHOCTD.

YMHOXEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
3KCIEPUMEHTA

https://m.edsoo.ru/5aefc694

14

dopmyiia NOJHOU
BEPOATHOCTH

https://m.edsoo.ru/d3e322f6

15

dopmyna NoJHON
BEPOATHOCTH

https://m.edsoo.ru/e3257317

16

dopmyia MOJTHOU
BEPOSATHOCTH.
He3zaBucumelie coObITHS

https://m.edsoo.ru/7ae5dale



https://m.edsoo.ru/2d83a669
https://m.edsoo.ru/118d9615
https://m.edsoo.ru/aa27ff7f
https://m.edsoo.ru/5aefc694
https://m.edsoo.ru/d3e322f6
https://m.edsoo.ru/e32573f7
https://m.edsoo.ru/7ae5da1e

17

KonTponshas pabora

https://m.edsoo.ru/72261834

18 Kom0unaroptoe https://m.edsoo.ru/deabcb7e
MPABUIIO YMHOKEHUS

19 Hepecratioskit 1 https://m.edsoo.ru/e227¢718
dakropuan

20 Yucno coueranuii https://m.edsoo.ru/5343d619
Tpeyronsuuk Ilackans.

21 ®opmyia GuHOMA https://m.edsoo.ru/b48c5dc5
Hsrorona
bunapHbIil ciydaiiHbIi
OTIBIT (MCTIBITAHHE),
ycrex U HeyJaua.

22 Hesaprcimsie https://m.edso0.ru/bc98{227
ucnsitanus. Cepus
HE3aBUCUMBIX
WCTIBITAHUH J0 MEPBOTO
ycrnexa

23 Cepus Heg?BHCHMHX https://m.edsoo.ru/e8275498
ucnbiTaHuit bepaymm
Cepust HE3aBUCUMBIX
UCIIBITaHU .

24 [IpakTuyeckas padora ¢ https://m.edsoo.ru/f388285d
HCIIOJIb30BAaHUEM
DIIEKTPOHHBIX TAOIIHIT

25 CiyyaiiHasi BeJIMYMHA https://m.edsoo.ru/f6a2¢735
Pacnpenenenue

26 BEPOSATHOCTEM. https://m.edsoo.ru/fbe9cab4

Huarpamma



https://m.edsoo.ru/7226f834
https://m.edsoo.ru/deabcb7e
https://m.edsoo.ru/e227c718
https://m.edsoo.ru/5343d619
https://m.edsoo.ru/b48c5dc5
https://m.edsoo.ru/bc98f227
https://m.edsoo.ru/e8275498
https://m.edsoo.ru/f388285d
https://m.edsoo.ru/f6a2c735
https://m.edsoo.ru/fbe9cab4

pacrpeeneHus.
Hcnons3oBanne
BEPOSTHOCTHBIX
MOJIeJIEH U1 aHaIu3a
pBIHKA TpyJa

CymMa 1 npou3BeieHHUE

27 . https://m.edsoo.ru/b4a221d3
CIIy4alHBIX BEIMYUH

28 CyMM? 1 TIpOH3BEAICHIE https://m.edsoo.ru/4a8e7174
CITyYaifHBIX BEJTUYHH
[Tpumepsr

29 PacHpeACIICHHH, B TOM https://m.eds00.ru/877856¢3
YHCIJIe TEOMETPUUECKOE U
OMHOMHAIIBHOE
[Tpumepsl

30 PaCHpEACICHIH, B TOM https://m.edsoo.ru/522f7df1
YHCIJIe TEOMETPUUECKOE U
OMHOMMAIIBHOE
IToBTOpEHME,

31 00001IEeHNE U https://m.edsoo.ru/fecclec3
cHCTeMaTh3alys 3HAaHHH
IToBTOpEHME,

32 0000111IecHHE U https://m.edsoo.ru/dc692abf
cHUcTeMaTu3alurs 3HaHUI

33 Hrorosas KORTpOTEHAA https://m.edsoo.ru/e5853b67
paborta
IToBTOpEHME,

34 00o001IeHne u https://m.edsoo.ru/e6adddas

CHCTeMaTH3allus 3HaHU!



https://m.edsoo.ru/b4a221d3
https://m.edsoo.ru/4a8e7174
https://m.edsoo.ru/877856e3
https://m.edsoo.ru/522f7df1
https://m.edsoo.ru/fecc1ec3
https://m.edsoo.ru/dc692abf
https://m.edsoo.ru/e5853b67
https://m.edsoo.ru/e6a4dda5

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KITACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero H3ydyeHHusi | oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

IToBTOpEHME,

000011IeHNE,

cucTeMaTH3aIMs 3HaHUM.

CayyaiiHble ONBITHI U

y 1 https://m.edsoo.ru/b7cb77a4

BEPOSITHOCTH CITy4YalHbBIX
coObITuii. Cepun
HE3aBHCHMBIX
UCIIBITAaHUI

IToBTOpEHME,
o0oO1enue,
CHUCTEeMaTU3alus 3HaHH.
CityyaliHbl€ OIBITHI 1
BEPOSITHOCTH CITy4YalHbIX
cobpiTuii. Cepun
HE3aBUCUMBIX
HCTIBITAHU N

https://m.edsoo.ru/24¢93b89

IToBTOpEHME,
000011IeHNE,
CUCTEMAaTH3aLMsl 3HAaHUM.
CiyualiHble ONBITHI U
BEPOSITHOCTH CIIy4YalHbIX
coObITuil. Cepun
HE3aBUCHUMBIX

https://m.edsoo.ru/f24b848e



https://m.edsoo.ru/b7cb77a4
https://m.edsoo.ru/24c93b89
https://m.edsoo.ru/f24b848e

HUCIILITAHUN

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

https://m.edsoo.ru/82{bf3ec

[Ipumeprl npuMeHeHust
MaTeMaTHYeCKOTo
OXHMJIaHMs (CTpaxOBaHUE,
jotepest)

https://m.edsoo.ru/6aea342b

Marematnueckoe
0KUJAHUE CYMMBI
CIyYallHBIX BEIUYUH

https://m.edsoo.ru/9be56fc7

MaremaTtuueckoe
OXKHMIaHHUE
F€OMETPUYECKOTO U
OMHOMHAJILHOT'O
pacnpeneneHui

https://m.eds00.ru/665f81d6

MaremMaTuueckoe
OXKHIaHHUE
r€OMETPUYECKOTO U
OMHOMHAJILHOTO
pacnpeneneHui

https://m.edsoo.ru/4657d66e

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://m.edsoo.ru/57f4dc58



https://m.edsoo.ru/82fbf3ec
https://m.edsoo.ru/6aea342b
https://m.edsoo.ru/9be56fc7
https://m.edsoo.ru/665f81d6
https://m.edsoo.ru/4657d66e
https://m.edsoo.ru/57f4dc58

10

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/254455a5

11

Hucnepcun
FEOMETPUUECKOTO U
OMHOMUAJILHOT'O
pacrpeaeneHus

https://m.edsoo.ru/7f818538

12

[IpaxTuyeckas pabora c
HCIIOJIb30BAHUEM
3JIEKTPOHHBIX TaOJIHUIL

https://m.edsoo.ru/cbc32894

13

3aKkoH OOJIBIIMX YHUCEI.
Br16opounslii MeTox
UCCIIE0BAHUIN

https://m.edsoo.ru/b44b3253

14

3aKoH OOIBIINX YHCEN.
Br16opouHbIi MeTO
HCCJIeIOBAHHUM.
[IpumeHeHue B
npodeccusx:
CTAaTHCTHKA,
COIIMOJIOTHSI, MAPKETHHT,
peKxiama, SKOHOMHKA H
(dbuHaHCHI, MEUITMHA 1
dbapmakoorus

https://m.edsoo.ru/b829a429

15

[IpakTuueckas padora c
HCITIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUII

https://m.edsoo.ru/7ac4c62f

16

Hrorosast KOHTpOJIbHASA
paborta

https://m.edsoo.ru/49ba3362

17

[Tpumeps! HEMPEepHIBHBIX

https://m.edsoo.ru/4cf752al



https://m.edsoo.ru/254455a5
https://m.edsoo.ru/7f818538
https://m.edsoo.ru/cbc32894
https://m.edsoo.ru/b44b3253
https://m.edsoo.ru/b829a429
https://m.edsoo.ru/7ac4c62f
https://m.edsoo.ru/49ba3362
https://m.edsoo.ru/4cf752a1

CIIyYailHBIX BEJIUYMH.
DyHKIMSA ITIOTHOCTH
pacipeieneHus.
PaBHoMepHOE
pacnpeneneHue u ero
CBOMCTBA

[Tpumepsl HEMPEPHIBHBIX
CIIy4aiHbIX BETUYHH.
OYHKIHS MJIOTHOCTH

18 pacrpeneieHus. https://m.edsoo.ru/6421c5d3
PaBHOMepHOE
pacrpezielieHle U ero
CBOICTBA
3amauun, TPUBOISIIHNE K
HOPMaJIbBHOMY
19 PACHPEACTEHHIO- https://m.edsoo.ru/2aac6d13
DyHKIUA TIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO
pacrpeaeneHus
[IpakTuueckas pabora ¢
20 HCIIOJIb30BAHUEM https://m.edsoo.ru/b1bfa489
AJIEKTPOHHBIX TAOJIHIT
IToBTOpEHME,
000011IEHNE U
21 cucTeMaTu3als 3HaHuH. https://m.eds00.ru/b899d958
OnucarenabHas
CTaTUCTHKA
IToBTOpEHME,
22 https://m.edsoo.ru/ac4bfaf7

00o001IeHNE U



https://m.edsoo.ru/6421c5d3
https://m.edsoo.ru/2aac6d13
https://m.edsoo.ru/b1bfa489
https://m.edsoo.ru/b899d958
https://m.edsoo.ru/ac4bfaf7

cUCTeMaTHU3alus 3HaAaHUN.
OnucarensHas
CTaTUCTHKA

23

IToBTOpEHME,
0000111IeHHE U
cUCTeMaTH3aIysI 3HaHUM.
OMEBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMHU
COOBITUSIMH

https://m.edsoo.ru/2f3¢5a48

24

IToBTOpEHME,
00001IeHE N
cHCTeMaTH3aIus 3HaHUH.
OMBITHI C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITUSIMU

https://m.eds00.1ru/5943b5fa

25

IToBTOpEHME,
000011IEHNE U
cUcTeMaTu3alus 3HaHUM.
Brruncnenue
BEPOSITHOCTEH COOBITHI C
npUMeHeHueM GopMyI1 U
rpaduyecKux METOI0B
(koopauHaTHAs MpsMasl,
JIEpEeBO, UarpaMma
Diinepa)

https://m.eds00.ru/37986876

26

IToBTOpEHME,
000011eHne U

https://m.edsoo.ru/465e8e4f



https://m.edsoo.ru/2f3c5a48
https://m.edsoo.ru/5943b5fa
https://m.edsoo.ru/37986876
https://m.edsoo.ru/465e8e4f

CHUCTeMaTU3als 3HaHHI.
Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM GopMyI1 U
rpaduuecKux METO0B
(xoopauHATHAs MpsiMas,
JIepeBo, TMarpaMmma
Ditnepa)

27

IToBTOpEHME,
o0o01ieHue u
crucTeMaTu3alurs 3HaHHM.
Brruncnenue
BEPOSITHOCTEH COOBITHI C
npuUMeHeHueM GopMyI1 U
rpaduyecKux METo10B
(koopauHaTHas NpsAMas,
JIepeBO, UarpaMmma
Diinepa)

https://m.edsoo.ru/2195¢713

28

IToBTOpEHME,
00o0011eHne 1
cUcTeMaTu3alus 3HaHUM.
Brrunciienue
BEPOATHOCTEH COOBITHIA C
npUMeHeHrneM (GOopMyIT U
rpadu4ecKux METO/I0B
(koopauHaTHAas npsAMasd,
JIEpEBO, Uarpamma
Diinepa)

https://m.edsoo.ru/fe121967

29

[ToBTOpEHME,

https://m.edsoo.ru/56234alc



https://m.edsoo.ru/2195c7f3
https://m.edsoo.ru/fe121967
https://m.edsoo.ru/56234a1c

00001IeHNE N

CHUCTEMAaTH3aIs 3HaHUH.

CityyaiiHbl€ BEJIMYUHBI U
pacnpezeneHus

30

IToBTOpEHME,
000011eHNe U

CHUCTEMAaTH3aIs 3HaHUH.

CiyyaiiHble BEJTMYUHBI U
pacnpeaeneHus

https://m.edsoo.ru/db369f8e
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IToBTOpEHME,
0000111eHe U

CHUCTEMAaTH3aIs 3HaHUH.

MaremaTtuueckoe
O0XKUJAHUE CIy4YalHOU
BEJIMYUHBI

https://m.eds00.ru/86¢75¢b8
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IToBTOpEHME,
00001IeHE N

CHUCTCMAaTHu3al s 3HAHUIA.

MaremaTtnueckoe
0’KMJIaHHE CIIy4YalHOU
BEJINYUHBI

https://m.edsoo.ru/33ed94c9
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Ntorosas KOHTpOJIbHAS
pabora

https://m.edsoo.ru/3baaae22

34

IToBTOpEHME,
00001IeHNE 1
cUCTeMaTU3alus 3HaHuH

https://m.edsoo.ru/6978c9¢4

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/db369f8e
https://m.edsoo.ru/86c75cb8
https://m.edsoo.ru/33ed94c9
https://m.edsoo.ru/3baaae22
https://m.edsoo.ru/6978c9e4




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHBIC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o0mero o0pasoBaHus
pe3yJbTarta
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
6.1 UutaTh ¥ CTPOUTH TAOJIUIIBI 1 TUATPAMMBI
OnepupoBaTh MNOHATUSIMM: cpelHee apudmMernyeckoe, MeaAHaHA,
6.2 HauOospIlIee, HaMMEHbIIEEe 3HAUYEHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATHUSMHU: CIy4YalHBIA JKCHEPUMEHT (OMBIT) U
cilyyaiiHoe CcOOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
6.3 CIIy4allHOTO  OIBITA;  HAXOAUTh  BEPOATHOCTH B  OMBITaX C
PaBHOBO3MOXKHBIMHU CIIyYallHBIMH COOBITHSIMH, HaXOJUTh U CPAaBHUBAThH
BEPOSITHOCTH COOBITHI B M3yUEHHBIX CITy4allHbIX IKCIIEPUMEHTAX
Haxomute ¥ ¢GopMynHpoBaTh COOBITHS: TepeceueHre W OOBbeAMHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOXKHOE IAHHOMY COOBITHIO;
' MOJIb30BATBCSA  AMarpaMMamMu  Diiepa ¥ (QOPMYJIOH  CIOKEHHS
BEPOATHOCTEW ITPU PEIICHNUH 3a]a4
OnepupoBaTh TNOHATHUSAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBUCUMbIC
6.5 COOBITHS; HAXOJUTh BEPOSATHOCTH C MOMOIIBIO MPaBHJIa YMHOXKEHHS, C
IIOMOUIBIO AE€PEBA CIy4alHOTO OIIBITA
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPU PEIICHUHN 3a/1a4
OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCTIeX U HeyJjaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
' HE3aBHCHUMBIX MCIIBITAHUM /10 MEPBOrO yCHeXa, HaXOIUTh BEPOATHOCTH
COOBITHI B cepuu uctibITaHui bepHymu
63 OnepupoBaTh TOHATUSAMHU: ClydyallHas BEIWYMHA, paCIpPEIEIICHUE

BEPOATHOCTEH, AUarpaMma pacrpeaesIeHus

11 KUIACC




Kon

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NpoBePsSIEeMOro Ny
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero 06pa3oBaHus
pe3yjabrarta
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHBaTh BEpPOSTHOCTH 3HAYCHWH CIIy4allHOM BETWYUHBI  TIO
' pacrpeesIeHUIO WK € TOMOIIbIO AUarpaMm
OnepupoBarh MOHATHEM MaTEMAaTUYECKOIO OXHUAAHUS, MPHUBOJIUTH
- MpUMEpPhl  TOrO0, KaK TMPUMEHSETCS MAaTeMaTHYeCKOE  OXKHJIaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUAAHHE IO
JTAHHOMY pacIpelelIeHUIO
53 Nmetsb npencraBieHue o 3aKko0He OOJBIITNX YUCET
5.4 NmeTtp nipeacraBiieHUE 0 HOPMAJIBHOM PacipeAcIeHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenre JaHHBIX C moMollplo Tabmun u  avarpamm.  CpenHee
6.1 apupMeTHYeCKoe, MenuaHa, HauOoNbIlee W HAWMEHBIIEEe 3HAYCHHUS, pa3Max,
JMCIIepCHs M CTaHIapPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CryuvaiiHple SKCIIEPUMEHTBI (OMBITBI) M CllydaiiHble COOBITUS. OJeMEHTapHbIe
coObITHs (MCXOJbI). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH YaCTOTHI U
6.2 BEPOATHOCTH cOObITUH. CitydaliHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
cOOBITHSIMA.  BepossTHOCTM  COOBITHII B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepanuu HajJ COOBITUSIMM: IlepeceueHHe, OObeAMHEHHE, IPOTUBOIOJIOKHBIE
' coObITHs. narpammsl Ditnepa. @opmyiia ClI0KEHUs] BEpOATHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  CiydalHOro
' skcniepuMenTa. @opmyia moJgHOM BeposiTHOCTH. He3aBucrumMbie coObITHS
6.5 KombOunaropuoe mpaBwio ymHoxeHus. llepectaHoBku u daxrtopuan. Ywucio
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6unoma Hetorona
bunapubii cnyualiHplii ONBIT (MCOBITAaHUE), YCIeX M Heynada. HesaBucumbie
6.6 ucnelTanus. Cepusi HE3aBUCHUMBIX HCHBITaHUNH 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm
6.7 Cnyualinas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. J(marpamma pacripeneneHus.
' IIpumepsl pactpenesieHnii, B TOM YHCII€ TEOMETPUUYECKOE U OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 UucnoBble XapaKTEpPUCTUKHU CIy4alHBIX BEJIMYHMH: MaTeMAaTHYECKOE OKHUIAHUE,




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

Kox
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

Brnanenne MeTogaMu 10Ka3aTeNbCTB, alTOPUTMaMH PELICHUS 3a]1a4; YMEHUE
dopMynMpoBaTE U ONEPUPOBATH TMOHATHSAMHU: OINpEAEICHUE, aKchoMa,
TeopeMa, CIIeACTBHUE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIC
(GOpMyIMpPOBKH; TNPUMEHATh HX; yMEHHE (OpPMYyIHpOBaTh OOpaTHOE H
NPOTHBOIOJIOXKHOE YTBEPKIEHHE, TPUBOIUTH MPUMEPHI U KOHTPIIPHMEPHI,
UCTIONIB30BaTh ~ METOJl ~ MaTeMaTHYeCKOW  WHIYKIMH,  MPOBOJIUTH
JIOKa3aTeIbHbIC PACCYXKICHUS MIPU PEIICHUH 33/1a4, OLIEHUBATD JIOTHIECKYIO
NpPaBWIBHOCTD  PAacCy)KJCHUH; yMEHHE  ONEpHUpOBaTh  IOHITHUAMHU:
MHO)XECTBO, TIOJAMHOXECTBO, OIEpallMi HaJ MHOXECTBAMH; YMEHHUE
UCTIONIB30BAaTh ~ TEOPETHKO-MHOXKECTBEHHBIH — ammapar sl ONHCaHUS
peasbHBIX MPOLECCOB U SBJICHUN M NpPU pEIICHUH 3a]ad, B TOM YHCIE U3
JIpyruX Yy4eOHBIX IPEIMETOB; YMEHHME OIEpUpPOBATh IMOHATUAMU: Tpad,
CBSI3HBINA Tpad, NepeBo, LUKI, rpad Ha IMIOCKOCTH; yMEHHUE 3a/1aBaTh H
ONKCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIONB30BaTh Trpadbl MpH
peleHnn 3aaa4

YMeHue onepupoBaTh MNOHATHSAMHU: HATYpaJbHOE YHCIO, LEN0E YHUCIIO,
CTENEHb C LIEJBbIM MOKa3aTeseM, KOPEHb HAaTYpaJbHOM CTENEHH, CTENEHb C
palMoOHAJIbHBIM II0Ka3aTelieM, CTENEHb C JEHCTBUTENbHBIM I1OKA3aTEJeM,
jgorapuM uucIa, CHHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIHA,
OCTaTOK MO MOJYJIO, palMOHAJIbHOE YHCJIO, HPpalMOHAIbHOE YHUCIIO,
MHO’KECTBA HATyPAJIBbHBIX, LEbIX, PALIMOHAIBHBIX, IEHCTBUTEIBHBIX YHCEI;
YMEHHE UCMOIb30BaTh NPU3HAKU JEIUMOCTH, HaWMEHbIIUN OOIui
JIeNUTeNb 1 HauMeHbllee o01ee KpaTHoe, aroput™ EBkinia npu perieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CUCTEMAaMU CUMCIICHUS;
YMEHHUE BBINOJIHATH BBIUMCIICHUE 3HAYCHUN U NMPeoOpa3oBaHMs BbIPAKECHUI
CO CTemeHsMH U Jorapupmamu, npeoOpa3oBaHus IPOOHO-pAIIMOHATBHBIX
BBIPQXCHUM; YMEHHE OIEepUPOBATh MOHATHSAMH: IOCIEA0BAaTEIbHOCTD,
apudmeTrnyeckas Mporpeccusi, reoMeTpudeckas nporpeccus, OeCKOHEHYHO
yOBbIBaromas reOMETpUYECKas IIPOrPECCHs; YMEHHE 3a/1aBaTh
II0CJIEI0BATEIBHOCTH, B TOM YHUCIJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYII;
YMEHHME ONEPUPOBATh IOHATUSAMHU: KOMIUIEKCHOE YMCIIO, CONPSIKEHHBIE
KOMIUICKCHBIE YHCIIa, MOJYJIb M apryMEHT KOMIUIEKCHOro 4ucia, dopma
3allMCH KOMIUIEKCHBIX YHuceNl (reoMeTpuyecKas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTh NPOU3BOJIUTH apUPMETHUYECKHE JCHCTBUS C
KOMIUIEKCHBIMU ~ YWCJIaMH;  [PUBOJAUTH  NPUMEPBl  HMCIOJIb30BAHUS




KOMILJIEKCHBIX YHCEJ; ONEPHUpPOBATh NOHATHUAMHU: Marpuua 2X2 m 3x3,
OINPEACIUTENb MAaTPUILIBI, TEOMETPUUECKUM CMBICIT ONPEACINUTEIS

YMeHue onepupoBaTh IOHATUSMU: PALMOHAIBHBIC, HWPPALAOHAJIbHBIC,
NOKa3aTebHble, CTENEHHbIE, JorapuMUUECKUe, TPUTOHOMETPHUYECKHUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH NOHATUSIMH:
TOXKAECTBO, TOXKIECTBEHHOE IPeoOpa30BaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMAa YpPaBHEHHUHM W HEPABCHCTB, PAaBHOCWIBHOCTb YypPaBHEHUH,
HEPABEHCTB U CHCTEM; YMEHHUE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PAa3IMYHBIX NPUEMOB; pElIaThb YpPaBHEHMS, HEPAaBEHCTBA U
CUCTEMBI C IIapaMEeTPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBbI
JUI pelIeHHs MaTeMaTHYeCKHUX 3a/Jad M 3aJad U3 pa3In4yHbIX objacteit
HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMHU:  (PyHKIUS, UETHOCTH (YHKLHUH,
HNepUOIUYHOCTh (YHKIMH, OrPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GyHKLIMH, SKCTpeMyM (YHKLUMH, HauOoJbllee M HauMEHbIIee 3HAYCHHS
(GYHKIMU Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUS, aCUMITOTHI rpaduka
¢yHKUMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPHUECKUN H
¢u3MUecKuii  CMBICI TPOM3BOJIHOW, TEpBOOOpasHas, ONpeAeTIEHHBIN
UHTETpaT, YMEHHE HaXOJUTh AaCUMOTOTHl rpaduka (QyHKIUH, yMEHHE
BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO U KOMIIO3ULH
(GyHKLIUH, HAXOUTh YpaBHEHHUE KacaTelbHOU K rpaduky QyHKIMM; yMEHHUE
HAaXOJUTh HPOM3BOJHBIC 3JEMEHTApHBIX (YHKIMHA; YMEHHE MCII0Jb30BaTh
NPOM3BOJHYIO JJISi MCCIENOBaHUS (DYHKUUH, HaXoIuThb HauOOJbIIME U
HaVMEHBIINE 3HA4YeHUs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUICHOB C
UCTIOJIb30BaHUEM  allllapaTa MaTeMaTHM4YecKOro aHallu3a; MNpPUMEHSThH
NPOM3BOJHYIO JUISI HAXOXJICHUS HAWIYYIIEro PElIeHHs B TPHUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-)KOHOMHYECKUX W (PU3UUECKUX 3aJauax; HaAXOJUTh
IoIaan 1 00BEMBI (DUTYpP C MTOMOIIBI0 MHTErpaa; MPUBOJUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUS C MOMOIIBIO UG depeHINATbHBIX
ypaBHEHUH

YMeHne onepupoBaTh MOHATUSAMU: rpaduk (yHKIHMH, oOpaTHas (QyHKIUS,
KOMIO3UIMSA (QYHKIUHM, JuHelHas ¢QyHKOUS, KBaapaTuyHass QyHKIUS,
panmoHanmbHas (QYHKIUS, CTeNeHHas (QYHKIHSA, TPUTOHOMETPUYECKHE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIUU, TOKa3aTelbHas |
norapupmuueckas GyHKIUU; YMEHUE CTPOUTh TpaduKu U3YYEHHBIX
GYyHKIMH, BBIMONHATH MpeoOpa3oBanus rpa@ukoB GyHKIUH, UCTIONb30BATh
rpaduKy A U3yYeHHs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 33134 U3
Jpyrux y4deOHbIX NPEIMETOBH 3a/ad W3 pEaJbHOM JKHU3HHU; BBIPAXKaTh
dopMynaMu 3aBUCHMOCTH MEXAY BEITMYMHAMHM; UCIIOJNB30BaTh CBOMCTBA H
rpadukd QYHKOUH JUIsT pelIeHWs ypaBHEHHWH, HEPABEHCTB M 3a1ad C
napamMeTpamu; H300pakaTh Ha KOOPIWHATHOM TUIOCKOCTH MHOMKECTBA
pellIeHUI ypaBHEHHM, HEPABEHCTB U UX CUCTEM

YMmenue peiiaTb TCEKCTOBBIC 3ada4yu pa3HbIX THUIIOB (B TOM 4YHCIIC Ha




IPOLEHTHI, JTOJIM M YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a7aud M3 O0JacTU YIpPABJIEHUS JUYHBIMH U CEMEHHBIMU
¢uHaHCaMM); COCTaBJIATH BBIPAXKCHHS, YpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBl MO YCJOBHIO 3aJiaud, HUCCIENOBAaTh IOJIYYCHHOE pEIICHUE U
OLICHUBATh IMPABAONOJOOHOCTh PpE3yNbTaTOB; YMEHHE MOJEIHPOBATH
peajbHble CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BbIPAXKECHMUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3a/1auH, MCCIIENA0BaTh
IIOCTPOEHHBIE ~ MOJIEIM  C  HUCIOJb30BAaHUEM  ammapara  anreopsl,
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeaHee apu(METHYECKOe, MEIHaHa,
HanOoJbIllee W HaMMEHBIIEE 3HAYCHHUsS, Pa3Max, JUCIEPCHs, CTaHAAapTHOE
OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE W3BIIEKaTh, MHTEPIPETUPOBATH
UH(POPMALIMIO, TIPEJCTABICHHYIO0 B TaOMWIAX, Ha AWarpamMmax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAJBHBIX MPOLECCOB W SBJICHMI; NPEACTABIATH
uHbOpMAlIMI0O € TOMOILIBI0 TabnMll M JUMarpaMM;  HCCIeI0BaTh
CTaTUCTHYECKUE JAaHHblE, B TOM YHUCIIE C IMPUMEHEHUEM TIpapuuecKux
METO/I0B M 3JIEKTPOHHBIX CPENCTB; TpaUUECKH HCCIE0BATh COBMECTHBIE
HaOJII0/IEHUS C TOMOILBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh NOHATUSAMU: CITyYalHbIN OMBIT U CIy4yaiiHOoe COOBbITHE,
BEPOSITHOCTh CIY4YalHOIO COOBITHS; YMEHHUE BBIYMUCIATH BEPOATHOCTh C
UCIIOJIb30BaHUEM Ipa)UIeCKUX METO/I0B; IPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, (opMydy TIOJHOM BEpOSTHOCTH, (GOPMYITy
bepnynnu, komOuHaTopHbIE (akThl U (OPMYJbI; OLIEHUBATh BEPOSATHOCTH
pealbHBIX  COOBITHH; yMEHHE ONepHpoBaTh MOHATHAMHU: CIydaifHas
BEIIMYMHA, PACIpPEICIICHUE BEPOATHOCTEH, MAaTEMaTUYeCKOe OKHUIAHUE,
JUCTIepCuss M CTaHJApTHOE OTKJIOHEHHWE CIydyallHOM BEIWYMHBI, (PyHKLIHU
pacrpenelieHdsT W IUIOTHOCTH  PAaBHOMEPHOTO,  ITOKa3aTebHOIO M
HOPMAaJIbHOTO paclpeleNIieHHil; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YUYECHHBIX
pacnpeneNeHuid I peleHHs 3aJad; 3HAKOMCTBO C IOHATUSMHU: 3aKOH
OONBIINX YHCEN, METOABI BBIOOPOYHBIX UCCIEI0BAaHUN; YMEHUE MPUBOIUTD
OpUMEpPbl NPOSIBIEHUS 3aKOHA OOJBIIMX YHCEN B MNPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUAX; YMEHUE ONEpUPOBATh MOHATUSAMH: COUYETAHUE,
NePEeCTaHOBKa, YHCIO COYETAaHHUH, YMCIIO MepecTaHOBOK; OmHOM HbroTOHA;
YMEHHE TPUMEHITh KOMOMHATOPHBIC (DAKTBI U PACCYKICHHS JUTS PEIICHUS
3a/a4; OLEHUBAThb BEPOSITHOCTU pEalbHbIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MOJyYECHHBIN PE3YIbTAT

YMeHue  omepupoBaTh  INOHATUSAMHU:  TOYKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA yIja, IJIOCKUN YroJl, IBYIPAaHHbIN
yroj, TPEXTPaHHBIA YTOJI, CKPEIIMBAIOLIUECS MPsAMBIC, M1apaUICIbHOCTh U
NEPIEHANKYJSIPHOCTD IPSIMBIX U IUNIOCKOCTEH, YTOJI MEXAY HMPSMBIMH, YIOJl
MEXIY NPSIMOU M IUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMM, PACCTOSHHUE OT
TOYKHM 10 IUIOCKOCTH, PACCTOSHHUE MEXAY IPAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IPU PELICHUU 3a1a4 HU3y4YEHHBIE




(GakThl U TeopeMmbl IUIAHUMETPHH; YMEHHE OIIEHMBATh pa3Mepbl OOBEKTOB
OKPYJKaIOIIEr0 MHpa; CTPOUTh MAaTEMATHYECKUE MOJEIU C IIOMOIIBIO
FEOMETPUYECKUX IIOHATUM M BEIUYMH, pellaTb CBA3aHHBIE C HHUMU
[IPAKTUYECKUE 3a70a4U

10

YMeHue omnepupoBaTh MOHATHSAMU: IUIOMAML (GHUTYpBI, 00BEM (UTYPHI,
MHOTOT'PAaHHHK, TPaBUILHBIN MHOTOTPAHHUK, CEYCHHE MHOTOTPAaHHUKA, KYyO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa U moBepXHOCTb BpallleHUS,
WIMHApP, KOHYyC, map, cdepa, miomans cdepbl, MIOMaab MOBEPXHOCTH
MUPAaMUJBI, TPU3MBI, KOHYycCa, IMIMHIApPA, 00bEM Ky0Oa, MPSIMOYTOJIBLHOTO
napajiejenunena, MNUPaMHIbl, MPU3MBI, LWIMHIApa, KOHyca, LIapa,
pa3BEPTKA MOBEPXHOCTH, CEUEHUsI KOHYCa U LIMJIMHJIpPA, MapauielibHble OCU
WIA OCHOBAaHHIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacamomasics chepsl,
LWINHIpPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOIOTpaHHMKA, U300pakaTh
MHOTOTPAaHHHUKH, (PUTYpPHl M TMOBEPXHOCTH BPAIEHHUSA, UX CCUCHHS, B TOM
YHClie C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE NMPUMEHSITh CBOMCTBA
FeOMETPUUECKUX (UTYpP, CaAMOCTOSITENBHO (OPMYIUPOBATH OMNpEesICHUs
u3y4yaeMbiX (UTYp, BBLIBHUTaTh THUIIOTE3bl O CBOMCTBaX M MpHU3HAKAX
reoMeTpHuecKux (Uryp, OOOCHOBBIBATHHIIM ONpPOBEPraTh HUX; YMEHHE
MPOBOAUTH KIACCU(PUKAIIMIO QUTYDP MO Pa3TUYHBIM MPU3HAKAM, BHITIOTHATH
HE0OXOIMMbIE JIOTIOTHUTENIbHBIE TOCTPOCHUS
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YMeHue ~ onepupoBaTh  MOHSATHSAMHU: JBIDKEHHE B IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00MS, TOAOOHBIE (UTYpHI; yMEHUE
pacro3HaBaTh paBHblE M TOJO0OHBIE (UTYpbl, B TOM YHUCIE€ B HPUPOAE,
UCKYCCTBE, apXUTEKTYpPE; MCIOJIb30BATh T€OMETPUUYECKHE OTHOILEHUS IPH
pelleHNH 3a/la4; HaXOIWTh T'€OMETPUYECKHE BEIWYHMHBI ([UIMHA, YTOJ,
IUIOIAAb, 00BEM) MPH PEIICHUH 33134 U3 JPYTUX YIeOHBIX MPEIMETOB U U3
peabHON JKU3HU; YMEHUE BBIUYUCIIATH T€OMETPUYECKHE BEIHMUUHBI (JITTMHA,
yroJl, TUIom@Aab, 00BbEM, TUIOIMIAIAb TOBEPXHOCTH), WCIIONB3Ys H3ydeHHbBIE
(GOopMyJIBI U METOJBI, B TOM YHCJE: IUIONa]b MOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyca, UIWIHHApa, Iuomaab chepsl; 00BEM  KyOa,
OpSMOYTOJIBHOTO — Mapajulelienunesia, MNUPaMUbl, MPU3MbI, LWIMHIPA,
KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB OJOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATUSMHU: MPSMOYTOJbHas CHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEIeHHE BEKTOpa Ha YHCIO, pa3joKEeHHE BeKTopa Mo 0Oaswucy,
CKAJIIPHOE TPOU3BEJAEHUE, BEKTOPHOE MPOU3BEJCHUE, YIOd MEXAY
BEKTOpAaMU; YMEHHUE UCII0Ib30BaTh BEKTOPHBIM U KOOPAUHATHBIA METOJT TSt
pelIeHusi TEOMETPUYECKUX 3a/1a4 U 3aJ1a4 JIPYTUX YUYeOHBIX ITPEIMETOB
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YMeHne BBIOMpATh MOAXOMSIINA METOM JUIsS PEIICHUs 3aJadyd; MOHUMaHHE
3HAYUMOCTH MaTE€MaTUKA B W3YYEHHH TMPUPOIHBIX M OOIIECTBEHHBIX
MpOLIECCOB U SBJIICHHWM; YMEHHE paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MAaTEMaTUYECKHUX




OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Ko IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
A
1 Yucna v BBIYUCICHUS
1.1 Harypainbnbie u nensie yucna. [Ipu3Haku Je1MMOoCTH HENIbIX YUCET
12 Paunonaneubie yncna. OOBIKHOBEHHBIE U JECTHUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE
' nepuoAnYecKue apoou
13 Apudmernuecknii KOpeHb HATypalbHOW creneHd. JleWCTBUS C apuPMETHIECKHUMU
’ KOPHSIMH HaTypaJIbHOW CTETIeHU
14 Crenenb ¢ menbiM nokasareneM. CTeneHb C palMOHAIBHBIM Moka3arenaeMm. CBolcTBa
' CTENEHU
L5 CuHyc, KOCHUHYC U TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHICIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. JlecsITHuHbBIC U HATYPAIBHBIC JIOTAPHUPMBI
JleiictButenpHble uncna. ApudMeTHUECKHE OMepaluu ¢ ACHCTBUTETbHBIMU YHCIAMHU.
1.7 | TlpubnuxEHHBIC BBIYUCICHUS, MPABUIa OKPYTJICHUS, MPUKUIKA M OIICHKA pe3yJibTaTra
BBIUMCIIEHUMN
1.8 | IIpeobpazoBaHue BhIpaKEeHUN
1.9 | KowmmiekcHsie uyncia
2 VYpaBHEHUSs 1 HEPAaBEHCTBA
2.1 | llenblie u ApoOHO-pallMOHATILHBIE YPAaBHEHUS
2.2 | HppauuoHasibHbIE ypaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHUS
2.4 | TIlokazaTenbHble U JOrapuGMUYECKUE YPaBHEHUS
2.5 | Uenbie u 1poOHO-paIOHATIEHBIE HEPABEHCTBA
2.6 | HppanumonaibHble HEpaBEHCTBA
2.7 | Tloka3zatenbHbIe U JOTapU(PMHUUECCKIE HEPABECHCTBA
2.8 | TpuroHoMeTpuuecKrue HepaBEHCTBA
2.9 | CucrteMbl 1 COBOKYITHOCTH YPABHEHHI 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 | Marpuua cucTeMbl JMHEHHBIX ypaBHEHUN. ONIpeaeTuTe b MaTPULIbI
3 OyHKIUHN U TpapuKu
31 Oynknusa, crnocoObl 3amaHus ¢yHkuuu. [paduk dyHkmuu. BzammHO o00paTHBIE
' ¢bynkiuu. YérHeie u Heu€THbIe QyHKImH. [leproanueckue GyHKIuN
30 OOmacTe oOmpenelieHuss W MHOXECTBO 3HaueHWd (yHkomn. Hymm  QyHKIwH.

[IpomexyTku 3HaKONOCTOSTHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMBI




u MuHuUMyMbl (QyHKUuu. HauOonbliee u HauMmeHblllee 3HaYeHUE QYHKIUM Ha

MIPOMEXKYTKE
33 CrenenHass pyHKIUS ¢ HaTypaJbHBIM M IEJBIM TOKa3areneM. EE cBoiicTBau rpaduk.
' CoiicTBa u rpauk KOpHS 1-0i CTETIEHU
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 | Iloka3arenbHas u norapupmuydeckas GyHKINUN, UX CBOMCTBA U rpaduku
16 Touku pazpeiBa. AcuMmntoTsl TpadukoB ¢yHKiui. CBoiicTBa (PyHKINN, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
3.8 | Apudmernueckas u reomeTpuueckas nporpeccu. @opmyiia CI0oKHBIX IPOLEHTOB
4 Hauana maTtemaTuyeckoro aHaiansa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHne TPOW3BOJHOW K MCCIENOBaHUIO (QYHKIWA HAa MOHOTOHHOCTH |
4.2 | okctpemyMmbl. HaxoxaeHue HauOONbIIET0 W HAUMEHBIETO 3HAa4YeHUs (QYHKIMHM Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoOKecTBa U JIOTHKA
5.1 MHoecTBO, onepaluu Haja MHOKecTBaMu. J{narpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposATHOCTH
6.3 | Kombunaropuka
7 I'eometpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IIpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 Tena u MOBEPXHOCTH BpaIICHUS
7.5 KoopanHatsl u BEKTOPBI




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

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
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