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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 KJIACC
KoandecTBO yacoB D1eKTPOHHbIE
No 11/ HaunMeHoBaHMe pa3/iesioB U TeM Kontponsnbie | TIpaxTaueckne (uudpossbie)
NMPorpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencraBneHue TaHHBIX U OMHUCATEIbHAS 4 bubmuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CryyvaiiHble ONBITHI M CITy4ailHbIE COOBITHS,
2 ONBITHI C PABHOBO3MOKHBIMU 6 1 bubnnorexa LIOK
p https://m.edsoo.ru/e0b7bO0f1
AJIEMEHTaPHBIMU UCXOJIaMU
3 Onepanuu HaJ COOBITUSAMHE, CIIOKEHUE 6 bu6muoteka [IOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
but6mmoreka [{IOK
4 ) §) 4
JICMCHTB! KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
5 CepuH ocjIe10BaTEIbHBIX UCIIBITAHUN 3 1 bubnmorexa LOK
p 8 https://m.edsoo0.ru/e0b7b0f1
6 Ciy4aliHble BEIUYUHEI U PaCIpeaeIcHUs 6 bubmorexa TTOK
Y pactipen https://m.edsoo.ru/e0b7bO0f1
bubnuoreka [IOK
7 NoBTOpEHME N3YYEHHOTrOo 5 1
P y https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 2



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
https://m.edsoo.ru/e0b7b0f1

11 KITACC

Hauienoname KoaunvecTBo yacos D1eKTPOHHbIE
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
Maremarnueckoe Bu6 OK

1 0’KMJIaHHUE CIIyYalHOU 4 nomroreka [

. https://m.edsoo.ru/5fbeSdcl
BEITNYUHBI
Hucniepcus u

) CTaH/IapTHOE 4 1 bubnuorexa LIOK
OTKJIOHEHHE https://m.edsoo.ru/5fbeSdcl
CIIy4ailHON BEJMYMHBI

bubnunorexa [IOK
3 3 0 3 1
AKOH DOIBIIIX AHees https://m.edsoo.ru/5fbeSdcl
HenpepriBHble

4 CIIy4alHbIE BEJIMYHMHBI 2 Bubmmorera [IOK
(pacipeneners) https://m.edsoo.ru/5fbeSdcl

npeaesieHUs

5 HopmanbHoe ) 1 bu6muoreka [IOK
pacpeaeneHus https://m.edsoo.ru/5tbeSdcl
IToBTOpEHME,

6 00001IeHNE 1 19 ) bubmunoreka [JOK
cHUcTeMaTHu3alusg https://m.edsoo.ru/5fbeSdel
3HAHUU

OBUIEE KOJIMYECTBO
- 34 2 3

YACOB I10 [TPOTPAMME



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

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
MpoBepsieMoro
TpeOoBaHUs

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

Bnanenne MeTogamMM JI0Ka3aTeNbCTB, alrOPUTMAMU pCEUICHUS 3a71ad;
yMeHue GOpMyIHMpOBaTh M ONEPUPOBATH MOHATUSAMH: OIpeAeTICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NPU3HAK, J[OKA3aTeIbCTBO,
paBHOCHUIIbHBIC (DOPMYJIUPOBKH; MPUMEHSTh HX; YMEHHE (OpPMYIUPOBATH
o0paTHOE W TIPOTHBOIIONIOXKHOE YTBEPKIEHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJT MaTeMAaTHYECKON  HHIYKIUH;
MPOBOJIMTH JIOKA3aTeIbHBIC PACCYXKACHHS TPU PEIICHUU 3a]1a4, OIlCHUBATh
JOTHYECKYI0  TPABWIBHOCTh  PACCYyXXICHHWH; yMEHHE  OIePHpPOBATH
TOHSATUSMH: MHOECTBO, TOJMHOXKECTBO, ONEpaIlMd HaJ MHOXECTBAMU;
YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN ammapar Jisi OMUCAHUS
peabHBIX MPOIIECCOB M SBICHUN U MPU PEUICHUH 3aa4, B TOM YHUCIE U3
OpYTUX Yy4YeOHBIX TMPEAMETOB; YMEHHE OINEpPHpPOBATh MOHATUSAMU: Tpad,
CBSI3HBI Tpad, IepeBo, UK, rpad Ha TUIOCKOCTH, YMEHHE 3a/JaBaTh U
OMHCHIBATh Tpadbl Pa3IMIHBIMUA CIIOCOOAaMHU; WCIOIB30BaTh Tpadsl MHpU
pEIICHNH 33129

YMeHHue onepupoBaTh MOHSATHSIMH: HATYypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTCIICHb C LCJIBIM ITOKa3aTCJIEM, KOPCHb HaTypaJIbHOﬁ CTCIICHHU, CTCIICHDb C
paluOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHL C I[eflCTBHTeJ’IBHBIM IIOKa3aTecJIeEM,
jgorapuM YHCIa, CHHYC, KOCHHYC M TAHIEHC IPOM3BOJLHOIO YHCIIA,
OCTaTOK IO MOJYJIO, PAIMOHAIBHOE YHCIIO, HUPPALUOHAIBHOE YHCIIO,
MHO)KECTBA HATYPAIbHBIX, [IEJIBIX, PALIMOHABHBIX, ICHCTBUTEIBHBIX YHCEI;
yMEHHE HCIOb30BaTh MPU3HAKK JCTMMOCTH, HAWMCHBIIMNA OOHiA
JICTUTEIb W HaWMEHbIllee oOllee KpaTHOe, alroput™M EBkiauma mpu
peLICHUH 3a/la4; 3HAKOMCTBO C Pa3MYHBIMH MO3MIIMOHHBIMH CHCTEMaMHU
CUUCIICHUSA, YMCHUC BBIIIOJIHATH BBIYUCICHUC 3HA4YCHUHU U HpeO6pa30BaHI/IH
BBIPOXKEHUH CO CTENEeHSMH W Jorapudmamu, MnpeoOpa3oBaHus IpOOHO-
panuoOHaJIbHBIX BI)Ipa)KCHI/If/'I; YMCHUC OIICpHUPOBATH IIOHATUAMMU.
HIOCJIC/IOBATEILHOCTh,  apU()METHUECKass IPOrPECcChsi, T'eOMETpUYECcKas
nporpeccusi, OECKOHEYHO YObIBarOIIasi TreoOMETpUYECKas IMPOrpeccus;
yMEHHE 3a/aBaTh [OCJCIOBATCIBHOCTH, B TOM 4YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHITHUSIMH: KOMILIEKCHOE
YHCJI0, COMPSDKEHHBIC KOMIUIGKCHBIC 4YHCJIAa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Yucia,  (GopMa  3aluCH  KOMIUICKCHBIX — YHCEN
(reoMeTpuvecKas, TPUTOHOMETpHYECKass U  anreOpanyeckas), yMeETb
MMPOU3BOAUTH apI/I(l)MeTI/ItIGCKI/Ie HeﬁCTBHﬂ C KOMIIJICKCHBIMH YHUCJIaMHU;




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 Uucna u BBIYUCTIECHUS
1.1 | HarypanpHsle u nensle yncna. IlpusHaku 1eIMMOCTH LENbIX YUCEN
12 Panuonanenple  4yucna. OOBIKHOBEHHbIE M JECSATUYHBIE JpPOOM, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. J[eHCTBHS ¢ apuMETHUYECKUMHU
' KOPHSIMHM HaTypajlbHON CTENEHU
L4 Crenenp ¢ nensiM nokasareneM. CTeNeHb C palMOHAIbHBIM IOKa3aTesneM. CBoiicTBa
' CTereHu
L5 CuHyc, KOCHMHYC U TaHIEHC YHCJIOBOIO apryMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHUHBIC U HATYypaAIbHBIC JTOTAPH(PMBI
JlelicTBuTenpHble yKcaa. ApupMeTHdeckue onepanuy ¢ JeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 | IlpubnuxEHHBIE BBHIYMCIEHUS, PAaBUIIa OKPYIJICHHS, MPUKHUJKA U OLICHKA pe3yJsibTaTa
BBIYMCIICHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KommuekcHble uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliOHANIbHBIE YPaBHEHUS
2.2 | HppauuoHaibHbl€ YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3arenbHbIC U JJOTApU(DMHUUECCKUE YPABHCHUS
2.5 | Uenbie u 1poOHO-paIMOHATIEHBIE HEPABEHCTBA
2.6 | HppauuoHanbHble HEpAaBEHCTBA
2.7 | Tloka3zaTenbHble U JorapuMuyecKue HEpaBeHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 | VYpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 | Marpuua cuctemsbl TMHEWHBIX ypaBHeHUH. OnpeaennTenb MaTpHULIbl
3 @yHKIUHN U TpapUKU
31 OyHknusa, cnocoOwl 3amanus Gyskmuu. ['padux ¢yHkuuu. BzammHO 00paTHBIE
' ¢ynkunu. YétHble n Heu€éTHble QyHKUMU. [lepruoanueckue GyHKIMM
OOnacTtp ompeneneHuss W MHOXKECTBO 3HaueHui ¢ynkmun. Hymm  QyHkmm.
3.2 | IlpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

Makcumymbl 1 MUHUMYMBI GyHKIUU. Hanbosnblee u HanMeHblee 3HaueHue QyHKIUN




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
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