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PABOYA ITPOTPAMMA

y4eOHOTO MpeIMeTa
«BCpOﬂTHOCTb U CTATUCTHRA»

st ooyuyatrommxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «BeposTHOCTP W CTaTUCTHUKa»
06a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYJApPCTBEHHOTO OOpPa30BATENBbHOTO CTaHIapTa CpPEIHEro
oOmiero oOpa3oBaHHMs, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
NPEeAbIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAAMIMI POCCUHUCKOIO
oOpa3zoBanusi. Peanuszanus nporpaMMmbl 00€CIIE€UMBAET OBJIAJICHUE KIIHOUEBBIMU
KOMITETEHIIUSIMHU, COCTABIIIOIIMMU OCHOBY JIJIi CAMOPa3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHusl, LIETOCTHOCTh OOIMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YHAIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYyebnsiii kKypc «BeposiTHOCTH M cTaTuCTUKa» 0a30BOTO YPOBHS SIBISETCA
MPOJOJDKEHUEM U PAa3BUTHUEM OJIHOMMEHHOIO y4eOHOro Kypca 0a30BOTO YpOBHS
ocHOBHOU mKoNbl. Kypc mpemHaszHadeH st (GOpPMHPOBAHUS y OOYyYaIOIIUXCS
CTaTUCTUYECKOW KyJbTYpPbl M TIOHHMAaHUS POJIM TEOPUU BEPOSITHOCTEW KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yYEeHHs CIy4alHbIX COOBITHH, BEJIMYUH U
npouieccoB. IIpu u3yueHuun Kypca oOoramiaroTCs NPEACTABICHUS YYAIIUXCS O
METOIaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MAaTEMaTUYECKMX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

ConepxaHue Kypca HanpaBJ€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MpPU
M3YYECHHHM Kypca OCHOBHOM IIKOJbI M HA PA3BUTHE MPEICTABICHUN O CIy4aillHBIX
BEJIIMYMHAX W B3aWMOCBA34X MEXIYy HHMH Ha BaXHBIX IPUMEPAX, CHOXKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBUMM ¢ yKa3aHHbBIMU LIEJIIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICIECHbI
CJIeNyIOlMEe OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiydaiiHble COOBITHS U
BepOsTHOCTHY, «CTydaliHbIe BEJIMUMUHBI ¥ 3aKOH OOJIBITTUX YUCEI.

BaxHyro dYacTp Kypca 3aHMMAaeT HW3YYEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO PACIpEACNICHU U 3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMu
— I0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACPEICICHUSIMU.

Conepxanne nuHUM «CiydailHbIe COOBITHSI W BEPOSTHOCTHY  CIYXKHUT
OCHOBOW 171t (pOpMUPOBAHUS TIPEACTABICHUN O PACTIPEACICHUH BEPOSTHOCTEH
MEXY 3HAUYCHHUSIMU CIIyYallHBIX BEIWYHMH, a TAK)Ke dTa JUHUS HEoOXoauMa Kak
0aza Uil M3y4yeHMs] 3aKOHa OOJIbIIMX uKcel — (yHIAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOIIETO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO



dbopmanmzaruio. CaMm 3aKOH OOJBITUX YUCEN MPEIaraeTcs B 03HAKOMHUTEIIBHON
(dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHIECKOTO (hopMaInu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMUA  CIIYYaWHBIMH  BEIIMYHUHAMM,
aKIEHTUPYIOT BHUMAaHHUE IIKOJIHHUKOB Ha OMHCAHUM W HM3YyYEHUH CIy9alHBIX
SIBIICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIHH. OCHOBHOEC BHUMAaHUE YJEISICTCS
MOKAa3aTeIbHOMY W HOPMAJIBHOMY pAacIpeaeieHUsIM, TPH 3TOM IPEIoJiaraeTcs
03HAKOMHTEIIbHOE M3yYeHHWE Marepuajia 0e3 JOKa3aTeJbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydenune kypca «BeposATHOCTP W CTaTHCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS | Yac B HENEN0 B TEYCHHE KaXKIOro Toja oOydeHus, Bcero 68
y4eOHBIX YacoB.



COJEPKAHUE YYEBHOTI' O KYPCA
10 KIIACC

[IpeacraBnenre MAaHHBIX C TOMOINbIO Tabmun u auarpamm. CpenHee
apudmeTnyeckoe, MeauaHa, HauOOJbIIee M HAaUMEHbIIEE 3HAYCHUsS, pa3Max,
JUCTIEPCHUs U CTAHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4aiHbIE COOBITHS. DIIEMEHTAPHBIC
coObITust (Mcxonbl). BeposTHOCTh CilyyallHOTO COOBITHSA. BIM30CTh 4YacTOTHI U
BeposiTHOCTH ~ coObiTui.  CiyyailiHple  ONBITBI € PAaBHOBO3MOXXHBIMU
DJIIEMEHTapHBIMU  COOBITUAMH.  BeposiTHOcTH  COOBITMME B ONBITaAX €
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu HajJ COOBITHSMU: TepecedeHue, 00beTUHEHNE, TPOTUBOIIOIOKHEIC
coObItus. uarpammsl Diinepa. opmysa cioxkeHus: BEpOATHOCTEH.

VYcioBHAsE BEPOSATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo cCiaydaiiHOro
sKcriepuMenTa. @opMyria MoJTHOM BEeposATHOCTH. HezaBucumbie COOBITHS.

KomMOunaropHnoe npaBuio ymHoxeHus. [lepecranoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronapuuk Ilackans. ®opmyna 6mnoma HproToHa.

bunapHbIil ciydaliHbiii onbIT (MCIIBITAHUE), YCIIeX W Heyauya. He3aBucumbie
ucnbiTanus. Cepusi He3aBUCHUMBIX HCHObITaHUNA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCNIBITAHUN bepHyum.

CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTtHocTed.  [Imarpamma
pactipenenenus. [Ipumepsl pacrpenencHuid, B TOM YHCIIE, F€OMETPUYECKOE H
OMHOMHAJILHOE.

11 KIIACC

UucnoBple  XapaKTEPUCTUKH  CIYyYalHBIX  BEJIMYMH: MAaTeMaTHYECKOE
OXMJaHUE, NHUCHEPCUS W CTAHAAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHus
MaTeMaTUYECKOTO0 OXKUJAHUS, B TOM YHUCIE B 3aJadyax M3 MOBCEIHEBHOU JKU3HHU.
MaremaTuueckoe OXUaHUE OMHAPHOM CllydaliHOW BenuuyuHbl. MaTtemaTuueckoe
OXHUJAHHE CYMMbI CIIy4YalHbIX BEJIMYMH. MAaTeMaTU4YeCKOe OXHUAAHUE U
JUCTIEPCHS TEOMETPUIECKOTO M OMHOMUAIILHOTO PACTIPEICTICHUI.

3aKkoH OOJBIIUX YHCEI W €ro poJib B HaykKe, MPUPOJIEC H OOIIECTBE.
Bri6opouHblii METOT MCCIEIOBAHUM.

[IpuMepbl HENPEPBIBHBIX CiIy4dalHbIX BeNUYMH. [lOHATHE O TJIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASUIIME K HOPMaJIbHOMY pactipeneneHuto. [lonarue
0 HOPMAJIBHOM pPACHPEICIICHHH.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTOo TMpeaMmeTa
«MaremaTHKay XapaKTepU3yIOTCS:

I'paxxnaHcKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIEroCs KaK aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSMHU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MIPOIIIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTro HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAyKU U JIEATeIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryisipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYIOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSHKCHHWH BCEH JXU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3314 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYyJIbTYphl, MOHUMAHUEM BIIUSHUS
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHICCKUX  MpoOJieM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEMAaTUYECKUX 3HAHWH JUIsS pelICHUs 3a1a4 B
001acTH  OKpY)KAIOLICH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJIEJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM H  OONICCTBEHHOW MPAKTHKH, [MOHHUMaHUEM
MaTeMAaTUYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS PAa3BUTHS [MBWIM3AIWW, OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIISCTBIIATh NPOEKTHYIO M HCCIIECIOBATEILCKYIO ACSTEILHOCTD
WHIMBU/YaJbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIQICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcCmBUsMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCBUSMU.

1)  Vuusepcanvuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008amMeNbCKUX onepayull, YMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
OTIpeNIeTICHUsI  TMOHATUN, YCTAaHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA A1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3A;

e BOCIpPUHHMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbL;

e BBIOMpaTH cHoco0 pemieHus yueOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (hOPMYTUPOBATH OOOOIICHUSI M BHIBOJBI TIO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBISTH AePUUUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, IPEACTABIATh €€ B pa3IMyYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAaHHBIM KPUTECPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamue@Hble Oelicméus, o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIpUHUMATh H  (OPMYyJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTYYECHHBINH Pe3yibTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3lu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEepPHUMEHTa,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJTBHON pabOThI U pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 337a4d, BEIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIAEMBIX JACHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTara pelieHrsl MaTeMaTUueCKOM 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTb HPH PELICHUU
3a7]la4yd, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMHU:  cpeAHee  apudMeTUYECKoe,  MeJuaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAYEHUE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM 3KCIIEPUMEHT (OMNBIT) U CIydailHOe
cOOBITHE, DIIEMEHTApHOE COOBITHE (IJIIEMEHTAPHBIN MCXOJ) CIIyYailHOTO OIIBITA;
HAXOJIUTh BEPOSTHOCTH B OMBITaX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TiepecedeHre U OO0beIUHEHHE
JAHHBIX ~ COOBITMH, COOBITHE, TPOTHUBOIIOJIOXKHOE JTAaHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmMaMu Ouiepa U GopMyJIoN CIOXKEHUS BEPOATHOCTEH MpuU
pelieHuu 3a1ay.

OnepupoBaTh MOHATHUSMH: YCIOBHAS BEPOSITHOCTH, HE3aBUCUMBIC COOBITHSI,
HaxOJUTh BEPOSITHOCTH C MOMOILBIO MpPaBUIa YMHOXEHHUS, C MOMOUIBIO JepeEBa
CIIy4alHOrO OMbITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIHBITAHUS, CEPUs
UCIIBITAaHUM, yCIeX W Heydada; HaXOJUTh BEPOSTHOCTH COOBITHH B Cepuu
HE3aBUCUMBIX MCTIBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOJAUTh BEPOSITHOCTH COOBITHI B
CEpUU UCIIBITAHUN bepHyun.

OnepupoBaTh  MOHSATUSAMU:  CIydailHass ~ BEJIMYMHA,  paclpeeeHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KJTACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIAyYallHOM  BEIWMYUHBI IO
pacnpeeICHUI0 WK C TOMOILBIO JUarpamMMm.

OrnepupoBaTh NOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTEMATHYECKOE OKHMJIAHUE CIIyYalHOM BEJIWYMHBI HAXOJIUTh
MaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIIPENEIICHUIO.

HiMeTh npeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTh npeacTaBIeHUe 0 HOPMAIbHOM PacipeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVJIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHue pa3aeioB U TeM nu(ppoBLIe
Ne n/m P Kontpoabnbie IIpakTnueckue (mupp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencraBnenue qaHHBIX U OMUCATENIbHAS 4 bu6mmoreka [IOK
CTAaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cry4daifHbIe OTIBITHI M CITyYaiiHBIE COOBITHS,
2 OITBITHI C PABHOBO3MOKHBIMH 3 1 bubmorexa LIOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTApPHBIMHU UCXOJdaMHU
3 Onepanuu Haa COOBITUSAMHE, CIOKEHUE 3 Bbu6nuoreka [JOK
BEpPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHaAs BEPOSITHOCTD, IEPEBO
4 CIIy4aliHOTO (I))HHTa do hﬂq ia MIOJIHOM 6 bubmmorexa LHOK
Y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHUCHUMOCTH COOBITHI
bu6mmoreka [IOK
5 9 (S 4
JICMCHTRI KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepuu ocjaeqoBaTeNbHBIX UCIBITAHUA 3 1 bubmmorera [IOK
p A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHble BEIUYUHEL U PACIPENCIIEHUS 6 buGnnorexa LIOK
y pactipea https://m.edsoo.ru/e0b7b0f1
Bbu6nuoreka [JOK
8 0000 7 5 2
ODILCHAC H CHCTCMATH3AIIA SHAHMH https://m.edsoo.ru/e0b7b0f1
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| MaremaTuueckoe OKuJaaHue CIy4ailHON 4 bubmuorexa [JOK
BEJINYHUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcus U CTaHJAPTHOE OTKJIOHEHHE 4 1 bubmmoreka [IOK
CIIy4ailHON BEJIUYUHBI https://m.edsoo.ru/5fbc5dcl
Bbubnuoreka [JOK
1
3 3aKoH GobLIHX HHCe 3 https://m.edsoo.ru/5tbeSdcel
4 HenpepriBHbIE Cily4aliHblE BETUYNHBI ) bu6mmoreka [IOK
(pactipenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMAILHOS pactipeaeiiein https://m.edsoo.ru/5tbeSdcel
6 [ToBTOpenue, o6oOIICHNE U 19 ) bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/5fbeSdcl
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTarta
6 Teopust BEpOSITHOCTEN U CTAaTUCTUKA
6.1 UuTaTh U CTPOUTH TAOJIUIIBI ¥ THATPAMMBI
OnepupoBarh MOHATHSAMH: cpelAHee apudmeTnyeckoe, MeAnaHa,
6.2 HauOoJblllee, HaWMEHbIIEe 3HAUYE€HHE, pa3Max MacCHUBa YHCIIOBBIX
JTAHHBIX
OnepupoBarh MOHSATUSAMHU: CIYYalHBIA OKCIEPUMEHT (OMBIT) W
CIy4aiiHO€ COOBITHE, JJIEMEHTApHOE COOBITHE (IJIIEMEHTApHBIA HCXO.)
6.3 CIIy4yallHOTO  OMNbITA; HAXOJUTh  BEPOATHOCTH B  OMbITaX C
PaBHOBO3MOXKHBIMU CIy4allHBIMU COOBITHSIMH, HaXOJIUTh U CPABHHUBATDH
BEPOSTHOCTH COOBITUH B M3yUEHHBIX CIIyYalHBIX IKCIIEPUMEHTAX
Haxonute ¥ ¢GopMynanpoBaTh COOBITHS: NEpeceueHHe W OObeAMHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOXHOE ITaHHOMY COOBITHIO;
' MONIb30BaThCs  AMarpaMMamMu  Diijepa W QOpPMYNOH  CIOXKEHHS
BEPOATHOCTEH MPH pelIeHUH 3a/1a4
OnepupoBaTb MNOHATHUSAMHU: YCJOBHAsE BEPOSTHOCTb, HE3aBUCUMBIE
6.5 COOBITHS, HAXOJUTh BEPOSATHOCTH C IOMOIIBIO MPaBUIa YMHOXKEHUS, C
MTOMOMUIBIO JiepeBa CIIy4aiflHOTO OTbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS MPH PEIICHUH 33724
OnepupoBarh MOHATUSIMU: UCIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEpUs
67 UCIBITaHUH, yCIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
' HE3aBUCHUMBIX HCIBITAHUI 10 MEPBOro ycrexa, HaXOAUTh BEPOSITHOCTH
COOBITHH B CEpUU UCTIBITAHUN bepHymm
6.8 OnepupoBaTh TOHATUAMHU: CIydyallHas BEJIUYMHA, paclpelesieHne

BEPOATHOCTEN, JUarpamma pacipeeeHus

11 KJTACC




Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepseMoro .
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero o0pa3oBaHus
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
- CpaBHHMBaTh BEPOSTHOCTH 3HAUYCHUM CilIyyallHOM BEJIWYUHBI 1O
' pacIpeeseHuI0 WK C IOMOIIBIO JUarpaMm
OnepupoBarh TMOHATHEM MaTEMaTUYECKOIO OXHUAAHUSA, NPUBOJUTH
- MpUMEpbl  TOTO, KaK TPUMEHSETCS MAaTeMaTHYeCKOE OKHUJIaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTE€MAaTHYECKOE OXHUIAHHE IO
JAHHOMY PacIpeeICHUIO
53 HmeTs mipeacTaBiieHre 0 3aKOHE OOJBIIIX YHCET
5.4 NmeTts nipeacraBiieHue 0 HOPMAJIbHOM PaclpeAEIeHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COACPKAHUS
Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenre JaHHBIX ¢ MoOMomblo Tabmun u  auarpamm. Cpennee
6.1 apupMeTHyecKoe, MeauaHa, HauOoJsibllee W HaMMEHBIIEEe 3HAYEHUs, pazMax,
JUCTIepCHUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnydaifHble DKCIIEPUMEHTHI (ONBITHI) M CIOydYalHbIE COOBITHS. OJEeMEHTapHbBIC
coObITUs (MCXObI). BeposTHOCTH CilydallHOTO COOBITHS. bBIM30CTh YacCTOTHI U
6.2 BEpOSITHOCTH COOBITHH. Ciy4aifHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coObITUSIMH.  BeposiTHOCTM  CcOOBITUH B OMBITAX C  PaBHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSIMHU
3 Onepauuu Hax COOBITUSMU: TIepecedyeHue, OObeIUHEHHE, IPOTHUBOIMOIOKHBIC
. coObITHs. [lnarpammbl Ditnepa. @opMyiia ClIOKEHUsS] BEpOITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEPOATHOCTEH. JlepeBO  CiydalHOro
' skcniepuMmenTa. dopmyria mosHOM BeposiTHOCTH. HezaBrucrumMbie cCOOBITHS
KomOunatopaoe mnpaBwio ymHOXkeHus. IlepectanoBku u ¢akropuan. Ywucno
6.5
coueranuid. Tpeyronbauk [lackamns. @opmyna buaoma HeroToHa
bunapubpIii clly4aiiHBIA OMBIT (MCIBITAHWE), yCceX MW Heydada. HesaBucumbie
6.6 ucnelTanusd. Cepusi HE3aBUCHMBIX HCHBITaHUH A0 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymimn
e Cnyuaiinas BenmuuuHa. Pacnipenenenue BeposiTHOCTEN. J[marpamma pacripeneneHus.
' [Tpumeps! pactipesieieHUui, B TOM YHCIIE TEOMETPUIECKOE U OMHOMHAIBHOE
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 HUucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEIMYMH: MAaTEMAaTHYECKOE OXHUAAHUE,




JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHEHME. [Ipumepsl IpUMEHEHHsT MaTEMAaTUYECKOTO
OXKMJaHMWs, B TOM 4YMCIE B 3aJa4ax M3 IOBCEJHEBHOW XM3HU. Maremarndeckoe
OXKu/laHue OWHApHOW CiydallHOW BeNWYMHBI. MaTeMaTHUeCKOe OKUIAHHUE CYyMMBI
CIIy4alHBIX BEJIIMYMH. MareMaTH4ecKoe OKHJAaHUE U JUCIIEPCUSl TEOMETPHUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeieHHH

3akoH OOJBIIMX YMCEN M €ro pojb B HayKe, mpupojae U oluiectBe. BriOopouHsbiit

52

METOJI MICCIIEIOBAHUI

[Ipumepbl  HENpPEphIBHBIX  CAy4YallHbIX BeauyuH. [loHsTHE O TMUIOTHOCTH
53 pacripezenieHus. 3agauu, MPUBOJIAIIME K HOpMaJIbHOMY pactpezenenuto. [lonstue o

HOPMAaJILHOM pacrpeaeiIeHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

Branenne Meromamm J0Ka3aTeNbCTB, AITOPUTMAMHU  PELICHUS 3ajad;
yMeHHe (OpMyJIUpOBaTh M OIEPHUPOBATh MOHSATHAMH: OIpE/CICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIBbHBIE (DOPMYIMPOBKH; MPHUMEHSITh HX; YMEHHE (HOPMYIHpOBaTh
o0paTHOE M TPOTHUBOIMOJIOKHOE YTBEP)KACHUE, NPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTU4YeCKOH HHIYKILHUU;
IPOBOJUTH JTOKa3aTeNbHBIE PACCYXKACHUS NMPU PEIICHUH 3a/1a4, OIICHUBATh
JOTMYECKYI0O  TMPaBWIBHOCTH  PACCYXKACHUH; yMEHHUE  OIEepHpOBATH
HOHSATHAMHU: MHOXKECTBO, INOJMHO)KECTBO, ONEpallMy HaJ MHOXECTBAMU;
yYMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT Uil OIMHCAHUS
peaybHBIX MPOLECCOB M SBJICHUI M NPU PEUICHUH 337a4, B TOM YHUCIIC U3
JIPYTUX Y4eOHBIX IPEIMETOB; yMEHHE OICpUpPOBATh IMOHATUSAMH: Tpad,
CBSI3HBIA Tpad, nepeBo, IHKI, rpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U
ONHUCHIBATh Tpadbl Pa3IMYHBIMH CIOCOOAMM; HCIONB30BaTh rpadbl IpU
peleHny 3a1a4

YMeHne omnepupoBaTh MOHSATHSIMH: HATYypaIbHOE YHCIIO, IEN0e YHCIO,
CTETIEHb C IIeJTBIM ITOKa3aTelieM, KOPEHb HAaTYpallbHOW CTETECHH, CTEIIECHb C
palMOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcCJIEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHUHYC W TaHTCHC IIPOU3BOJILHOI'O 4YHCJIA,
OCTaTOK [0 MOJYJIO, PAIMOHAIBLHOE YHCIIO, HPPAIMOHATBLHOE YHUCIO,
MHOXCCTBA HATYypPaJIbHBIX, LECJIbIX, PAllUOHAJIbHLIX, HeﬁCTBHTeHBHBIX YUCCII,
YMEHHE WCIIOJIb30BaTh MPHU3HAKK JIEJIMMOCTH, HAWMEHBIINH OOImid
JenuTeNlh W HauMEHbIlee o0Imee KpaTtHoe, airoputMm EBkiomma npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TMO3UIIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIOJHATH BBIYMCICHHE 3HAYCHUH W IpeoOpa3oBaHus
BBIPDOKEHHA CO CTEMEHsIMH W JorapudmMamu, Mpeodpa3oBaHUs IPOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  YMEHHE  OIEpUPOBATh  IOHATHUSIMM:
MOCIIEIOBATEIHbHOCTh, apu(MeThyeckass MPOrpeccusi, TeoMeTpUdecKas
nporpeccusi, OECKOHEYHO YOBIBAalOIIas TeOMETpUYecKas MPOTPECCHs;
YMCHHUC 3aJaBaThb IMMOCICAOBATCIBHOCTH, B TOM 4YHCIC C MTOMOIIBIO
PEKYpPPEHTHBIX (POPMYII; YMEHHE ONEpUPOBATh MOHATHIMH: KOMIUIEKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIE 4YHCIAa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amuCH  KOMIUIGKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U  anreOpamdeckas); yMeTh
MPOU3BOUTH apUPMETHUECKUE [EHCTBUS C KOMIUICKCHBIMH YHCIIAMU;




HpI/IBO,Z[I/ITI: HpI/IMepBI HUCIIOJIB30BaHUA KOMIIJICKCHBIX YUCCII, OH@pI/IpOBaTb
MOHATHSIMHU:  MaTtpuma 2x2  u  3X3,  onpenenuTeslb  MaTpUIIbI,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHue onepupoBarbh IOHATHUAMM: PalMOHAIbHBIE, HPPALMOHAIBHEIC,
NOKa3aTebHbIC, CTENECHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUECKUE
YPAaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEpUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPABEHCTBO,
CUCTEMAa yPAaBHCHMM M HEPABCHCTB, pPaBHOCHIBHOCTb YPAaBHECHHH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3IUYHBIX NPHUEMOB; PEIIaTh YPABHCHMS, HEPABCHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad U3 Pa3IUYHbIX oOiacten
HAyKH U peaJbHOU KU3HU

VYMeHnue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTh  (YHKIUH,
HNEepHOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIMM, HAauOoJIbllee W HAaUMEHbIIee 3HAYCHHS
(GYHKIMU Ha MPOMEXYTKE, HENpepblBHAs (QYHKLHUS, aCUMITOTHI Tpaduka
¢yHKIMU, TiepBas W BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUYECKUN H
¢u3uueckuif  CMBICT  TPOM3BOAHON, IEpBOOOpa3HasA, OMpeACTEHHBIHN
MHTErpaj; YMEHHE HaXOIUTh ACHMOTOTHI Tpaduka (QYyHKIHH; YMEHHE
BBIYHCIIATH MTPOU3BOJHBIC CyMMBI, TPOM3BEICHHS, YACTHOTO ¥ KOMITO3UIINU
GyHKIMA, HAXOAUTh ypaBHEHUE KacaTeIbHOU K rpaduKky (pyHKIUU; yMEHUE
HAaXOJUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMHA; yMEHHE HCIIOJIB30BATh
NPOU3BOAHYIO JUIS HWCCIEeNOBaHUS (QYHKIHMHA, HAXOAWTh HAWOONBIIME U
HalMEHbIIME 3HaueHHs (QYHKIMNA; CTPOUTH TpapUKd MHOTOUWIEHOB C
UCTIOJIb30BAaHUEM  amlapara MaTeMaTHYeCKOro aHaju3a; I[PHUMEHSTh
NPOM3BOJHYIO JUI HAXOXKJICHHUS HAWIYUIIEro PElIeHHUs B MPUKIAIHBIX, B
TOM YHCII€ COIMATIBHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh
wIomaa 1 00bEMBI GUTYp C MOMOIIBI0 MHTErpaja; MPUBOAUTH HPUMEPHI
MaTEMaTHYECKOT0 MOJCIUPOBAHUS C TIOMOIIBIO  TU(QepeHIINaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMH: rpaduk GyHKIMU, oOpaTHas (QyHKIHA,
KOMITO3UIUS (DyHKIMHA, &uHEHHas QYHKUWSA, KBaapaTW4Has (QYHKLUA,
panuoHanbHas (QYHKUMs, CTeneHHas (yHKUUS, TPUTOHOMETPUUECKHE
byHKIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIIMHU, TOKa3aTelnbHas W
norapupmuyueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKd H3yYCHHBIX
(GyHKIMA, BBITIOHATH MpeoOpa3oBaHus TpadukoB GyHKIIHMA, UCIIOIH30BATh
rpaduKy JUIs U3y4YeHHs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PEILICHUU 3a1ad
U3 JIpYTuX y4eOHBIX NMPEIMETOBU 3aJad M3 pEaJbHOH XHU3HH; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEX]IY BEIMUYMHAMM; HCIIOJIB30BaTh CBOMCTBA U
rpaduku QyHKUMI A7 pEUICHWs] YpaBHEHWI, HEPAaBEHCTB W 3amad ¢
napaMerpaMu; H300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH MHOKECTBA
pellIeHUI ypaBHEHHI, HEPABEHCTB U UX CUCTEM




YMeHue pemaTb TEKCTOBBIC 3a7aud Pa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLEHTHI, JTOJIM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapoOB U
yCIIyT, HAJOTH, 3a/la4l U3 00JacTU yMpaBiIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHMIO 3a/laud, HCCJIENOBATH IOJYYEHHOE pEIICHHE W
OLICHUBATh MPABAONOJOOHOCTh pE3YJIbTAaTOB; YMEHHE MOJEIHUPOBAThH
peanbHble CHUTyallud Ha S3bIKE MaTeMaTUKH; COCTABJISTh BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 33Jauu, UCCIEA0BaTh
NOCTPOCHHbIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3yIbTaT

YMeHue omepupoBaTh MOHATHUAMHU: CpefHee apu(pMeTHUecKoe, MEIHaHa,
HanOoJIpIlIee M HauMEHbIIICe 3HAYCHMS, pPa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAOOpa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
UH(OpPMaLIMIO, TPEACTABICHHYIO B TabMUIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEANbHBIX INPOIECCOB M SBJICHUH; MPEICTABIATH
uHpopMaIMi0O C TOMONIBI0 TAaOMWIT W  JUarpaMM; HCCIIeI0OBaTh
CTaTHUCTUYECKHE [aHHBIE, B TOM YHCIE C TNPHUMEHEHHEM TpapUuecKHX
METOJIOB M DJICKTPOHHBIX CPEICTB; Tpa)MUecKH MCCIEI0BAaTh COBMECTHBIC
HaOJIIOICHNS C TOMOIIBIO AMarpaMM pacCEeMBaHUs M JIMHEHHON perpeccuu

YMenue omnepupoBaTh MOHATUAMH: CIy4YalHbIA ONBIT W ClIy4yalHOE
cOOBbITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpadUUYecKMX METOJOB; MPUMEHSATh
bopMyIbl CIIOKEHHUSIT M YMHOXKEHHsSI BEpOsATHOCTEH, (opmyidy MOIHOMN
BeposTHOCTH, (opmyny bepHymiu, komOuHaTOpHBIE (PakThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIEepUpPOBAThH
NOHATUSMU:  CllydailHas  BEIWYMHA, PpACIPEICICHUE  BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, MUCIEePCHs W CTaHIAPTHOE OTKIOHECHHE
ClydaliHOW  BENWYMHBI, (QYHKIMHA  pacCOpeleNieHus U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesieHul; yMEeHHe
UCIIOJIb30BaTh CBOMCTBA WM3YYEHHBIX paclpeiesieHui AJisl peuieHus 3a/1ad;
3HAKOMCTBO C TIOHATHSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJIbl BHIOOPOUHBIX
HCCJIEIOBaHMM; YMEHUE IPUBOUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YUCCll B NPUPOAHBIX H OGH_IGCTBGHHBIX SABJICHUAX, YMCHHUC OIICPUPOBATH
IIOHATUAMMU: COUYCTaHHC, NnepeCTaHOBKa, qucIo COquaHHﬁ, YUCIIO
NepecTaHoBOK; OMHOM HpbIOTOHA; yMEHHE TNPUMEHATh KOMOMHATOpPHBIC
GakThl W pacCyXIeHMsS JUIsl pEIICHUs 3aJad; OICHUBATh BEPOSTHOCTH
peaIbHBIX  COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATHUAMU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIA, IUIOCKUN yroj, IByIpaHHBIN
yToJI, TPEXTPAHHBIA YIoJ, CKpPEIIMBAIOIIMECS MpPsIMbIE, NapalIeIbHOCTh U
NEePHEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YTOJI MEXAY NPSIMBIMU, YTOJI
MEXAY NMPSAMON U IIOCKOCTBIO, YIOJl MEXAY IIOCKOCTSIMH, PACCTOSIHUE OT




TOYKU /10 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJB30BaTh IPHU pEIICHWH 3a7ady H3y4YeHHbIE
GakThl U TeopeMbl MJIAHUMETPUHU; YMEHUE OLICHWBATH pa3Mepbl OOBHEKTOB
OKpPYXaIoIIero MHpa; CTPOUTH MaTeMaTUYeCKHE MOJEIH C MOMOUIbIO
FeOMETPUUECKUX TMOHSATHM U BENUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4u
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YMeHne omnepupoBaTh TMOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BEM (GUTYPHI,
MHOTOTPAaHHHK, IPAaBWJIbHBIH MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA,
KyO, mTapajuienenuiies, Npu3Ma, NOUpaMuaa, ¢QUrypa H TOBEPXHOCTh
BpallleHHs, LWIMHIDP, KOHYC, Imap, cdepa, Iiomags cdepsl, IIIOaab
MOBEPXHOCTU TNHPAMHJBI, TPU3MbI, KOHYyCa, LMJIMHApA, O0BEM Kyoa,
NpAMOYTOJILHOTO THapaJuICICIUIICAa, MOUpaMUAbI, TMPU3MbI, HTHJIHWHAPA,
KOHyca, Imapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHyCca W IHIIMHIPA,
napajuiebHble OCH  WJIM  OCHOBAaHHWIO, CEUEHHWE IIapa, IUIOCKOCTh,
Kacaromasicsi cepsl, IHIMHIPA, KOHYCa, YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (DUTYPBl M TOBEPXHOCTH
BPAIICHHS, UX CCUCHHs, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEIICTB;
YMEHHE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
(GopMyIHpOBaTH ONpEACTICHHUS H3ydaeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBAX M TMpPHU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHHIN
OlpoBepraTh MX; YMEHHE NPOBOJUTH KiIacCUPUKAIMIO (GUTyp IO
Pa3IMYHBIM TPU3HAKAM, BBIIIOJHATH HGO6XO,Z[I/IMBIG JOIIOJIHUTCIIbHBIC
MOCTPOCHHUS
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YMeHue  onepupoBaTh  MOHATHUSIMH:  JBIDKEHHE B IPOCTPAHCTBE,
napajyieNbHBIA TEPeHOC, CUMMETpPHUsl Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHWe MOA0OMs, TOM0OHBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbIE U IOJ0OHBIE (DUTYpHI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUCCKIE OTHOLICHHS TPU
pelIeHUH 3aJad; HaXOIUTh TCOMETPUYECKHE BEIWYHMHBI (JIJUHA, YTOJ,
MJI01ah, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB U U3
peabHON KHU3HH, YMEHHE BBIUYUCIISATH T€OMETPHUECKUE BETMYHUHBI (JJTMHA,
yroJl, MJouanb, 00bEM, IUIOMIA s MOBEPXHOCTH), HMCIOIB3YS H3Y4YCHHBIC
dopMysIBl M METOIBI, B TOM YHCIE: IUIOMIAJh MOBEPXHOCTH MUPAMUJIBI,
OpU3Mbl, KOHyca, I[MIMHIpa, Iulomaab cdepbl; 00bEM  Kyoa,
OpSAMOYTOJIBHOTO TapajjieNienunesa, MNUPaAMUIbl, TPU3MBI, [TUIHHIPA,
KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHUE 00BEMOB OJOOHBIX (pUTyp
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YMeHue omnepupoBaTh MOHATHUSIMH: MPSMOYTOJbHAs CHCTEMa KOOpIUHAT,
BEKTOp, KOOpAMHATBl TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHCIO, pa3joXKEHUE BEKTopa Mo 0aswucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, Yrol MEKIY
BEKTOpAaMHU; YMEHHE UCIO0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIA METO AJIs
pelIeHrs FeOMeTPUUECKUX 3ajiay U 3aa4d APYTUX y4eOHbIX IPEIMETOB
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YMeHue BBI6I/IpaTB HO,Z[XO,Z[}II_I_[I/II‘;I MCTO IAJid pCIICHUA 3adadu, MOHUMAHUC




3HAYUMOCTHU MATCMATUKU B H3YUCHUU MPUPOJAHBIX U O6H.I€CTBGHHBIX
IPOLECCOB U SIBJICHWH; YMEHHE paclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE IMPHUBOJIUTH MPUMEPhI MaTeMaTHUYECKHUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble u nenbie yucina. [Ipu3Haku 1eIMMOCTH LETbIX YUCeN
12 Panmonaneupie  umcna. OOBIKHOBEHHBIE H  JCCATUYHBIC JIPOOH, TPOIEHTHI,
OECKOHEUYHBIC TTEPUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HaATypalbHOW crereHH. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 CreneHb ¢ 1enbIM Moka3aresnieM. CTENeHb C palMOHAIbHBIM ToKa3areneM. CBolcTBa
’ CTETeHH
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa
1.6 = Jlorapudwm uncna. JlecaTuuHbIC U HATYpaJIbHBIE TOTapU(PMBI
JeiictButenpHble uncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIMU YHCIAMHU.
1.7 = TlpubnuxéHHble BHIYMCIEHUS, MIPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKa pe3ysbTara
BBIYHCIICHUN
1.8 = TIpeoOpa3oBaHue BhIpaKEHUI
1.9  KommiekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenwie 1 poOHO-palMOHATILHBIC YPAaBHEHHS
2.2 VppauuoHaibHbIE YpaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHHUs
2.4 | Tloka3arenbHbIC U JJOTapU(PMHUUECKUE YPABHCHHS
2.5  llensie u ApoOHO-pallMOHAILHEIC HEPABEHCTBA
2.6 = HppauuoHajibHbIE HEPABEHCTBA
2.7 = Tloka3zaTenbHbIC U JOTapUPMHUUECKIE HEPABEHCTBA
2.8 | TpuroHomeTpuyeckre HEpaBEHCTBA
2.9  Cucrembl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10  VYpaBHEHUs, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11  Marpuua cuctemsl TMHEWHBIX ypaBHEHUH. OTpeaenTenb MaTpHULIbl
3 DOyHKINUH U TpaPUKH
31 Oynkuus, crnocodbl 3amaHus ¢yHkuumu. I'padux ¢yHkumu. BzaumHO o00paTHBIE
' ¢byukun. YétHble u Heu€THbIe QyHKIMU. [leproanueckue GpyHkunn
OOnactp ompeneneHuss M MHOXKECTBO 3HaueHWH Qynkuuu. Hymum QyHKuum.
3.2  TIpoMexXyTKu  3HAKOIMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbiee 1 HauMeHblee 3HaueHue QyHKIUU




Ha MPOMCIKYTKC

CreneHHast (GyHKIMS C HATypaJbHBIM M IEJIbIM TOKazaTesneM. EE cBoiicTBam rpaduk.

33 . .
CgoiicTBa u rpaduk KOpHS n-0il CTENeHn
34  Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u norapupmMudeckas GyHKIIMU, UX CBOUCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkuuid. CBolicTBa (PyHKIUH, HEPEPHIBHBIX
’ Ha OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMeTpuiecKas mporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpownsBoanas pyHkuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHre mNPOU3BOAHON K HUCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 okctpemyMmbl. HaxoxaeHue HaumOONbIIEro M HAaMMEHbBIIEro 3HAaYeHHs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MHTerpan
5 MHOXeCTBa U JIOTuKa
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 = BeposTHOCTH
6.3  KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 lIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 ' MHOrorpaHHuKH
7.4  Tena v NOBEPXHOCTHU BpPAILICHUS
7.5 = KoopauHaTel U BEKTOPHI










