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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «BeposSTHOCTP W CTaTHCTHUKa»
0a3oBoro ypoBHs i oOyudaromuxcsi 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®denepaibHOTO  TOCYJAapCTBEHHOTO 00pa30BAaTEIbHOTO CTAaHAApTa CPEJHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJIAJICHUE KIIIOYEBBIMU
KOMIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJII CaMOpPa3BUTHUS M HEMPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYarOIIHNXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYueOHbiii kypc «BeposiTHOCT M CTaTUCTHKa» 0a30BOT0 YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH uisi GopMUpoOBaHUS Y OOyYaroniuxcs
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA ISl U3y4YCHUSl CIIy4yalHbIX COOBITHH, BEJIMYHUH U
nporieccoB. [Ipu u3zydeHun kypca oOoramaroTcsi MpPEICTABICHUS Yy4YallUXCs O
METOJaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS IOHUMAHNUE 3HAYUMOCTHU
U OOIIHOCTM MaTEMaTUYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

Conepxanue Kypca HampaBJC€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3Yy4YEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEKJIYy HUMH Ha BaXKHBIX IPUMEpaAx, CHOXKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBeTcTBUMM € yKa3aHHBIMU IEJISIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpeAHEed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICTICHBI
CJIEIyIONIME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «Ciy4ailHbie COOBITHUS W
BEpPOSTHOCTHY, «CITyyaliHbIe BEJIMUYMHBI M 3aKOH OOJIBIITUX YUCEI.

BaxHyro 4YacTh Kypca 3aHMMAaeT M3YUYEHUE TE€OMETPUYECKOrO0 U
OMHOMUATLHOTO PACHPEICICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKAa3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUSAMU.

Conepxanne nuHUM «CiydaifHble COOBITHSI W BEPOSTHOCTH»  CIYXKHUT
OCHOBOW JjIs1 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpEIeTICHUU BEPOSTHOCTEH
MEXly 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXKE dTa JUHUS HEoOXoauMa Kak
0aza Uil W3ydyeHHs] 3aKOHa OoJbIIMX uucesl — (yHAAMEHTAIBHOIO 3aKOHa,
JIEUCTBYIOIIETO B TPUPOJE U OOIIECTBE W MMEIONMIETO MAaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAaNTFHBIM HUCIIOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMAaHHWE IMKOJIHHUKOB Ha OMHMCAHWW M WM3YYCHUU CIIy9alHBIX
SIBIICHUH C TOMOIIBI0 HEMPEPHIBHBIX (QyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY M HOPMAJIBHOMY PAcCIpeNeiICHUsIM, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 J[0Ka3aTeNbCTB IMPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTnyeckoe, MeAMaHa, HauOOJbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

Criy4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (ucxofbl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl M
BeposiTHOCTH  coObITuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
DJIIEMEHTapHBIMU  COOBITHMSIMU.  BepodTHocTH  COOBITUH B ONbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOMOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydalHOTrO
skcrepumenTa. @opmyia MoaHoM BepossTHOCTU. HezaBucumbie COOBITHSI.

Kom6unaroprnoe npaBuino ymHoxkenus. [lepecranoBku u ¢daktopuai. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa.

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

Cnyuaitnas  BennuuHa. Pacnpenenenne  BepoATHocTter.  /lmarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KUIACC

UucnoBble  XapaKTEepUCTUKUA  CIy4YalHBIX  BEJIMYMH: MaTEMaTHYECKOE
OXXMJAHUE, JUCHEPCUs U CTAHAAPTHOE OTKIOHEHWE. lIpumepsl npumMeHeHusd
MAaTEMAaTHYECKOr0 OXXHUIAHHs, B TOM YHUCJIE B 33Ja4ax U3 IOBCEIHEBHOW YKU3HU.
Marematuyeckoe oxujaHue OWHAPHOW CIy4yalHOW BelMWYuHBIL. MaTemaTtndeckoe
OXXMJAHUE CYMMBI CIy4YalHBIX BEJIMYMH. MaTremMaTudyeckoe OXUJAHUE U
JTUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUAIILHOTO paclpe/ieTIeHUH.

3akoH OOJBIIMX 4YHCE U €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160pouHbIit METOT MCCTIEAOBAHMIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YalHbIX BenuuuH. [loHSATHE O IIOTHOCTH
pacripeneneHus. 3ajiauu, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEAECICHNM.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTEpU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUMCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIDKEHUW B JIPYTHX HayKaX, TEXHOJOTUAX, chepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUM HAYKHU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAaHHE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbIM  chepaM  MpodecCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha NPOTSHKCHHH BCEH XKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COITUATbHO-YKOHOMHYECKUX MPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIUAIEHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMaHHEM
MaTEeMaTHYECKON HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHA IUBHJIW3ALMN; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIWBUIYAIBHO U B TPYIIITIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4e€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oelicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA ~ OKpYJlCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUN MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTpEeeNCHUs]  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMymHpoBaTH W MPeoOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUW IS BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBbEeKTa, SBJIICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
OPEJICTaBIsITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCHOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBITOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHAPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cmbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJIAITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pEelIeHUs C
y4E€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  NOHATHSAMHM:  cpeaHee  apu(pMETHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OIBIT) U CIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JEMEHTApHBIM HMCXOJ) CIy4YalHOIO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBATh BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
N0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN NpHU
pelieHnu 3a1ad.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIAa YMHOXXEHHS, C MOMOIIBIO JE€peBa
CIIy4allHOTO OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCI€Xa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CEepUHU UCTIIbITaHUN bepHyIn.

OnepupoBaTh  NOHATUSAMM:  CIydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TaHHOMY PaCIIpEIEIICHUIO.

HNmeTb npeAcTaBieHe O 3aKOHE OOJIBIINX YHCEIL.

HNmeTs npencraBiieHue 0 HOPMAIIbHOM PaCIIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nu(poBLIe
Ne o/ P Kontpoabnbie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
| IIpencraBnenue JaHHBIX U ONMCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,
bubmuorexa [JOK
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXOIAMH
3 Orneparuy HaJy COOBITHUSIMU, CIIOKEHUE 3 bu6nmoreka [JOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7bO0f1
YcaoBHaAs BEPOATHOCTD, IEPEBO
4 CIIy4alHOTO (F))HBITa bopm ia MIOJIHOU 6 bubnrotexa LOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
5 D1eMeHThl KOMOMHATOPUKHA 4
P https://m.edsoo.ru/e0b7b0f1
6 Cepud OCIIe10BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LOK
P a https://m.edsoo.ru/e0b7b0f1
7 Crny4aliHbple BEIMYUHEI U PaCIpeEaeIcHUs 6 buGnnorexa LIOK
y pactipelt https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 O0600111IEHNE U CHCTEMATH3a 3HAHWH 5 2
HICHHE I CHCTEMATHSATI SHAHIHT https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
| MaremaTH4ecKO€e OKHUIAHUE CIYyYANHOMN 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jucnepcus U CTaHAAPTHOE OTKIOHEHUE 4 | bubnnoreka [JOK
CIIy4aliHOHM BEJINYMHBI https://m.edsoo.ru/5fbcSdcl
3 3aKoH OONBIINX YHCET 3 1 bubmmorexa [TOK
https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHbIE Ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOE PaCTPEACICHHA https://m.edsoo.ru/5fbcSdcl
6 IToBTOpenue, 00o0IEHNE U 19 ) bubmmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue tupposkie
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

| [IpencraBnenue TaHHBIX C IOMOIIBIO | bubnuoreka [IOK
Ta0JIHII U THArpaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe, MeIuaHa,

) HauOOJIbIlIee U HAUMEHBIIIEE 3HAYCHHS, 1 bubmuoreka [JOK
pa3mMax, JUCIIEpCHsl, CTAHIApTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

3 HanOOJIbIIIeEe ¥ HAUMEHBIIICE 3HAYCHHUSI, 1 bubmuoreka [JOK
pasMax, JUCIEpPCHs, CTaHIapTHOE https://m.edsoo.ru/98645f6¢c
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

4 HauOoJIbIlIee ¥ HAUMEHBIIICE 3HAYCHHUS, | bu6mmorexa [IOK
pasMax, JUCIEpCHs, CTAaHIapTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U

5 CIIy4aifHbIe COOBITHS. DIIeMEeHTapHbIE 1 bubmmorexa [OK

https://m.edsoo.ru/347c1b78

COOBITUS (MCXO/IBI)
BeposiTHOCTB cityualiHOTO COOBITHSI.

6 BeposiTHOCTH COOBITHIT B OTIBITaX C 1 bubnuorexa [JOK

PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMHU
COOBITUAMH

https://m.edsoo.ru/64d75244




BeposiTHOCTB citydaliHOTO COOBITHSI.

bu6mmoreka [JOK

7
[TpakTuueckas pabora https://m.edsoo.ru/Se8fa94a
Omneparuu HaJl COOBITHAMU: TIEPECCUCHHE,
g 00beIMHEHNE COOBITHH, bubmuoreka [JOK
MIPOTUBONOJIOKHBIE COOBITHS. J[narpammsl https://m.edsoo.ru/221c622b
Ditnepa
Onepanuu HajJ COOBITUSIMU: IIEpECEUEHUE,
9 00beINHEHNE COOBITHH, bubmuoreka [JOK
MIPOTHBOIOJIOXKHBIC COOBITHSA. JlnarpaMmbl https://m.edsoo.ru/cc10cle2
Diinepa
10 dopmyiia CI0KEHUs BEPOSTHOCTEH bubmmorexa [IOK
pMY p https://m.edsoo.ru/3057365d
VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
11 BEPOSITHOCTEN. /epeBo ciayyallHOTO bubmorexa HOK
p - AeP y https://m.edsoo.ru/9a408d25
JKCIEpPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE
12 BEpOATHOCTEN. JlepeBO CirydyaiiHOTO bubmorexa HOK
P - AP y https://m.edsoo.ru/ble76d3a
JKCIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOYKEHHUE
13 BeposITHOCTEH. [epeBo caydaitHOTO bubmorexa HOK
P + ACPEBO EIY https://m.edsoo.ru/47fb6b11
IKCTIIEPUMEHTA
14 dopMyJia MOJIHON BEPOSITHOCTH bubmmorexa [TOK
pMY p https://m.edsoo.ru/15941bec
. bubnmoreka [JOK
15 dopMyra MOTHON BEPOATHOCTH
https://m.edsoo.ru/a9ec13c8
16 ®opmyJia MOJTHONW BEPOATHOCTH. bubmuorexa [IOK
HeszaBucumele coObITHS https://m.edsoo.ru/e3dd5ac9
17 KonrtponsHas pabora bubnuorexa [IOK




https://m.edsoo.ru/29dc6cb9

18 KoMOuHaTopHOE IPaBHIIO YMHOKEHUS bubmmorexa LIOK
P P Y https://m.eds00.ru/2270cf70
bubmuoreka [JOK
1 IT
? CPECTAHOBKH 1 (paxTopuan https://m.edsoo.ru/d58ceb6d1
bubmuoreka [JOK
q .
20 HCIO CotCTaRIH https://m.edso0.ru/7904dfb0
21 Tpeyronpauk [Tackans. @opmyia OuHoma bubmmorexa [IOK
HrroTona https://m.edsoo.ru/fa47998f
bunapHblii ciydaiiHbIi ONBIT (MCHIBITAHUE),
2 ycnex u Heynada. HesaBucumslie bubnuoreka [IOK
ucnelitanus. Cepusi HE3aBUCUMBIX https://m.edsoo.ru/2e1f2368
WCTBITAHUH 70 MIEPBOTO ycIexa
3 Cepust HE3aBUCUMBIX MCIIBITAHUN bub6nuorexa [IOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 I1 F;JcTI/IquKa;I aboTa C UCIIOIb30BaHUEM bubmmoreka LIOK
P P https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TaOJIHIIL
. bubnuoteka [JOK
25 Cryyaiinas Bennanna https://m.edsoo.ru/639be9aa
Pacnpenenenue BeposatHocTei. Jluarpamma bubnnoreka [JOK
26
pacupezneneHus https://m.edsoo.ru/6dc7{f39
7 CyMMa 1 IpOu3BEICHUE CITyYaliHBIX bubnmnoreka [JOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa U Ipou3BeICHUE CITyYalHbIX bubnmoreka [JOK
BEJINYUH https://m.edsoo.ru/c2757cc3
79 [Tpumepsl pactipeneneHnii, B TOM YUCie bubnuorexa [JOK

reoOMCTPpHUICCKOC U OMHOMHMAIIBHOE

https://m.edso00.ru/91e08061




30 [Ipumepsl pacripeenieHnii, B TOM YUCIe | bubnunoreka [JOK
TeOMETPHUYECKOE B ONHOMHATTLHOE https://m.edsoo.ru/SafffOSf
31 [ToBTOpEeHue, 060061IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0000IIEHNE U 1 bub6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/e0la3dc4
33 HToroBast KOHTpOJIBbHAS paboTa 1 Bubmmorexa LIOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IICHNE 1 1 bubnuoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/1ddcaSe0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
nugposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
[ToBTOpeHue, 06001EeHNE,
cucreMmarusanuus 3Hauui. CiyyaiiHbie
. bubmmoreka [JOK
1 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
. https://m.edsoo.ru/430d330a
coObITuii. Cepun HE3aBUCUMBIX
HUCITBITAHUH
[ToBTOpeHue, 06001EeHNE,
cucreMmarusanuus 3Hauui. CiyyaiiHbie
. bubnuotexa [JOK
2 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
. https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN
[ToBTOpenue, o6o0IIEHNE,
cucteMaTtu3anus 3Hanui. CirydaitHoie
3 OITBITHI ¥ BEPOSITHOCTH CIyYalHBIX 1 bubmorexa HOK
. p y https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN
[ToBTOpenue, o6o0mEHNE,
cucrtemaTtusanus 3Hanuil. CiydaitHeie
. bubmuorexa [JOK
4 OTBITHI M BEPOATHOCTHU CITyUYalHBIX 1
. https://m.edsoo.ru/32bc29bf
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUH
5 [Tpumepsl MpUMEHEHHUST MATEMATHYECKOTO 1 bubnuorexa [JOK
OKHJIaHUsI (CTpaXxOBaHUE, JTOTEPEs) https://m.edsoo.ru/ea27084d
6 MareMaTnueckoe 0KHIaHHE CYMMBI 1 bu6mmoreka [JOK




CJ'Iy‘IﬂfIHBIX BCJIIMYHH

MarteMaTH4ecKoe OKHIaHue

https://m.edsoo.ru/Oadefe9e

bubmuoreka [JOK

7 FCOMGTpI/I‘IGCK(jFO 1 OMHOMUAJIBHOTO hitps://m.edsoo.ru/20de2fc2
pacripeieneHui
MatemaTtuueckoe 0XKUIaHnue
8 re€OMETPHYECKOT0 U OMHOMHUAIBHOTO Bubmmorexa LIOK
. https://m.edsoo.ru/17b0e769
pacnpenenenui
9 Jlucniepcus U cTaHJapTHOE OTKIOHEHUE Bubmmorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucnepcus ¥ CTaHAAPTHOE OTKJIIOHEHUE Bubmorexa LIOK
https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpuYecKoro u bubmmoreka [JOK
OMHOMHUABHOTO PACIIPEICTICHIS https://m.edsoo.ru/4b5a495e
2 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bub6nuorexa [IOK
AJIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/a53cd884
13 3akoH OosbIIMX yucen. BeIOopouHbIii bubnnorexa [JOK
METOJI UCCIETOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6oabIIuX uncesn. Beibopounbrit bubnuotexa [JOK
METOJ] ICCIIEIOBAHHNH https://m.edsoo.ru/cf23b369
I [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bubmuorexa [IOK
AJIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/6c1d11a6
bubmuorexa [JOK
16 Hrorosas konTponbHas padota https://m.edsoo.ru/7e379f8f
ITpumMepb! HENTPEPBIBHBIX CIyYaiHBIX
17 BeIMYHUH. OYHKIMS ITIOTHOCTH bubmuorexa [IOK
pactpenenenus. PaBaomepHoe https://m.edsoo.ru/9f5b423d
pacripesielieHue U ero CBOMCTBa
18 IIpuMepsl HENIPEPBIBHBIX CIIy4YalHbIX bubnuorexa [IOK




BeJanYuH. OyHKIUSA IJIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacIpeiesieHHe U €ro CBOMCTBA

33,[[3‘11/1, IMPUBOJAAIINE K HOpMaJIbHOMY

https://m.edsoo.ru/b1c2712¢

bu6mmoreka [JOK

19 pacnpenenenno. OyHKIMSA IIOTHOCTH U
. https://m.edsoo.ru/97¢19f59
CBOMCTBAa HOPMAJILHOTO paclpeesieHus
20 [IpakTnueckast paboTa ¢ UCIIOJIb30BAaHUEM bubnuorexa [JOK
ANEKTPOHHBIX TAOJIHIIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpEeHME, 0600IICHNE 1
N bubmuoreka [JOK
21 cucTeMaTu3alus 3Hanuii. OnucarenbHas
https://m.edsoo.ru/72953f4c
CTaTUCTHKA
IToBTOpEeHME, 0000IIEHNE 1
22 cucreMaru3anusa 3HaHu. OnucareirbHas bubmmorexa [IOK
' https://m.edsoo.ru/b699ad0c
CTaTUCTHKA
[ToBTOpEeHuEe, 06001IEHNE 1
3 cucTeMaTu3anus 3HaHui. OMBITHI ¢ bubnunorexa [JOK
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITUSIMHU
[ToBTOpEeHue, 06001IeHNE 1
24 cucTeMaTu3alus 3HaHui. OMbITHI € bubmuorexa [JOK
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpeHme, 0600IEeHNE U
cUCTeMaTu3alus 3HaHuii. Beruucnenue
’5 BEPOSTHOCTEN COOBITHI ¢ IPUMEHEHNEM bubnnoreka [JOK

dbopMy U TpadUIECKUX METOIOB
(xoopauHaTHas npsAMas, 1epeBo,
nuarpaMmma Disepa)

https://m.edsoo0.ru/272910f5




[ToBTOpeHME, 0000IIEHNE U
cucreMaTu3alus 3HaHuil. Belaucnenne
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM

bu6mmoreka [JOK

26
dbopMyIt 1 TpadUIECKUX METOIOB https://m.edsoo.ru/dc9ad6eca
(koopauHaTHas MpsiMasi, 1EPEBO,
nuarpamma Ditnepa)
[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3auus 3HaHuil. Beruucnenue
7 BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM bubmmorexa [IOK
dbopMyIt U TpadUIECKUX METOJIOB https://m.edso00.ru/5964{277
(koopauHaTHas npsMas, AepeBo,
nuarpamma Ditnepa)
[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTHu3anus 3HaHu. Berancienne
)3 BEPOATHOCTEHN COOBITHI ¢ MPUMEHEHUEM bubnnorexa [JOK
¢bopMyn U rpadUECKUX METOA0B https://m.edsoo.ru/e71debe4
(koopauHaTHAs MpsAMas, I1epeBo,
nuarpamma Ditnepa)
[ToBTOpenue, 06o0IIEHNE U
. . bubnuotexa [JOK
29 cucreMmarusanus 3HaHui. CiryyaiiHble
https://m.edsoo.ru/00b2efb3
BEJIMYUHBI M pacTpeieieHus
[ToBTOpeHue, 0600mEeHNEe U
. . bubnmoreka [JOK
30 cucreMaTu3anus 3HaHui. CiryyaiiHble
https://m.edsoo.ru/1cc2df8f
BEJIMYHHBI M pacTIpe/IeIICHUs
[ToBTOpeHUe, 06001IeHNE 1
. bubnmoreka [JOK
31 cUcTeMaTu3anus 3HaHuii. MaTematuyeckoe
. https://m.edsoo.ru/acal298c
OKUJaHHE CIy4YailHOW BETMUYUHBI
1 [ToBTOpenue, 0000IICHNE U bubnuoreka [IOK

cucTeMaTu3anusd 3HaHuU. MaTteMaThnyecKoe

https://m.edsoo.ru/640a8ebf




OXKMJaHUE CITyYallHON BEJIMYUHBI

33 Hrorosas koHTposbHas paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/0fd6d597
34 [ToBTOpEeHue, 06061IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.eds00.ru/5006273¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NmporpamMmal CpeaHETO0 oﬁmero 06pa303afmﬂ

Teopust BEpOATHOCTEHN U CTATUCTUKA
UuTath U CTPOUTH TAOJIUIBI U JUArpaMMBbl

OHepI/IpOBaTB IIOHATUAMMU: CcpcaHee apI/I(i)MCTI/I‘leCKOS, MECAHMaHa,
HaI/I60JII)IHee, HAaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIIOBBIX

JaHHBIX

OnepupoBaTh MOHATUSMHU: CIyYalHBIA JKCHOEPUMEHT (OMBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ)
CIIy4ailHOTO  ONbITA; HAaXOAUTh  BEPOSTHOCTH B  OMNBITax C
PaBHOBO3MOKHBIMU CHy‘IaI;'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxOJUuTb W CpaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YYCHHBIX Cﬂy‘{aﬁHbIX OKCIICPUMCHTAxX

Haxomute ¥ ¢opmynaupoBaTs COOBITHS: TepeceueHre U OObeInHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaTbCA ~ JUarpamMmamu  Oidiepa ©  QOpMYJOH  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpU pCHICHUHA 3a/1a4

OHepI/IpOBaTB MOHATHUAMU:  YCJIOBHAsA BCPOATHOCTb, HE3aBUCHUMBIC
CO6I)ITI/I$I; HaxXOoAWTh BCPOATHOCTH C IMOMOLIBIO ITpaBHJIa YMHOXCHUA, C
MIOMOIIBIO ACPEBA CJ'Iy‘IB.fIHOl"O OIIbITa

HpI/IMeHHTB KOM6I/IHaT0pHOe MMpaBUJIO YMHOXKCHUS ITPU PCIICHUHA 3a1a4
OHepI/IpOBaTB MOHATHUAMU: UCIIBITAHUEC, HC3ABUCUMBIC UCIIBITAHUA, CCPUL
I/ICHI)ITaHI/II\/JI, YCIIEX U HEyJa4ya, HAXOAUTb BEPOATHOCTHU COOBITHI B cepun

HE3aBUCHUMBIX HCIBITAHHN 10 MEpBOro ycricxa, HaXOAUTb BCPOATHOCTU

cOOBITUH B cepuu ucnblTaHuil bepHysmim

6.8

OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeleseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA

11 KIIACC




Kon

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
- CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIlydyallHOM BEIWYHMHBI 1O
' pacIpeiesIeHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTE€MAaTUYECKOE OXHJIAHHE [0
JAHHOMY pacIpe/iesICHUI0
5.3 Nmets npencTaBineHne o 3aK0HE OOJIBIIUX YHACET
54 HNmeTtp nipeacraBiieHuE 0 HOPMAIBHOM pacipeacieHur




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenue JaHHBIX C @oMmMolpro Tabmun u  avarpamm.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HaWOOJIbIIEE W HAMMCHbBINEE 3HAYCHUS, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CiyuvaiiHple SKCIIEPUMEHTBI (OMBITBI) M ClydyailHble COOBITHS. OJeMEHTapHbIe
coObITHs (MCXOJbI). BeposTHOCTH CIydalHOTrO COOBITHSA. bBiHM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. City4aliHble OINBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTH  COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU
63 Onepauuu HajJ COOBITUSMM: IlepeceyeHHue, OOBbEeIMHEHHE, MPOTHBOIOIOKHBIE
. coObITHs. [lnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEpOITHOCTEH
64 VYcnoBHas BEpPOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiydaiHOIo
' skcnepumenTa. dopmyna nonHoi BeposTHOCTH. HezaBucumMble coObITHS
6.5 KombOunaropuoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa
bunapHblif cioy4aliHblf ONBIT (MCHBITAaHHME), ycnex W Heynauda. HesaBucumble
6.6 ucnelTanusa. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHysum
67 Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEH. J[MarpaMMa pacripenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPUUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 YuciioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTE€MaTHYECKOe OKHJIaHHE,




JUCTIEPCUSl U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMs, B TOM YHCIE B 337a4ax U3 IOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXHJaHWe OWHAPHOW CIIydallHOW BENIWYWHBL. MaTreMaTHdecKoe OXKHJIaHWUE CYMMBI
CIy4alHbIX BEJIMYMH. MareMaTu4eckoe OKHUJIAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHIH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 pPOojib B HayKe, Mpupojae u odmecTBe. Bribopounsbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPEepBIBHBIX ~ CIy4alHbIX BedW4YuH. [loHSATHE O IJIOTHOCTH
pacnpezaeneHus. 3aJaun, IPUBOALINE K HOpMAIIbHOMY pacnpezenenuto. [lonstue o

HOPMAJIbHOM pacrnpeaciICHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTaTaM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeHero o0mero
o0pa3zoBaHusi

Bnamenne MeTogamMu J0Ka3aTeNbCTB, alTOPUTMAMH PEUICHHS 3ajad;
yMeHHEe (GOPMYJIMpPOBATH W OINEPUPOBATH TOHATHSIMH: OIpE/ICICHHUE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TNPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; TMPUMEHSITh MX; YMEHHE (OPMYJIHPOBATH
oOpaTHOE W TPOTHBOIOJIOXHOE YTBEP)KICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJI MAaTeMAaTHYECKOH  HHJIYKIUH;
MIPOBOJMTH JIOKA3aTeIbHBIC PACCYXICHUS MPHU PEIICHUU 33J]a4, OICHUBATh
JOTUYECKYI0  TPABWIBHOCTH  PACCYXKICHUH; yMEHHE  OIEepUPOBATH
MOHATUSIMH: MHOXECTBO, IOJMHOXKECTBO, ONEpAIMU Haj MHOXECTBAMU,
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN amnmapar JJisi ONUCAHUS
peabHBIX MPOIIECCOB M SBJICHUW M MPU PEUICHUU 3a/a4, B TOM YHUCIIC W3
JNPYyTUX YYeOHBIX NPEAMETOB; YMEHHE OIEPHPOBATh MOHATUSAMH: Tpad,
CBS3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH;, YMECHHE 3a/aBaTh WU
OMHCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMU; WCIOIB30BaTh Trpadsl mpu
peIIeHUH 33129

YMeHue onepupoBaTh MOHATUSAMHU: HATypalbHOE YHCIO, LEJIO0Ee YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYJI0, PalMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIEbIX, PALIHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MHCIIOJIb30BaTh MPHU3HAKK JEIUMOCTH, HAMMEHbUIMHA OOImui
JenuTeNs W HauMeHbIllee oflee KparHoe, ainroput™M EBkiampa npu
pEIIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMM IO3ULMOHHBIMM CHUCTEMaMHU
CUHCIJIEHUS; YMEHHE BBINOJIHATh BBIYMCICHUE 3HAUCHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTenmeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yMEHHE  ONEpUpoBaTh  MOHATUSMHU:
MOCIe0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMETpHUecKas IMpOorpeccus;
yYMEHHE 3a/laBaTb IOCJIEIOBATEIBHOCTH, B TOM UHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (HOpMyJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILIEKCHOE
YHUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpUUYECKass M  anreOpauyeckas); yMeETb
MIPOU3BOJIUTH apUPMETHYECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH MPUMEPHI MCMOIB30BAHUS KOMIUIEKCHBIX YHCEN;, ONEepUpPOBaAThH
NOHATUSIMHU:  MaTpura 2x2  u  3%X3,  omnpenenureslb  MaTpUIIbL,
reOMETPUYECKUN CMBICI ONPeNeTUTeNs

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENECHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH INOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIIBHOCTH YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIUYHBIX IPHUEMOB; pElIaThb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C IIApaMEeTPOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3afad M 3aJad U3 paziIMyuHbIX objacteit
HayKH U pealbHOU KU3HU

YMeHue onepupoBarb MOHATHAMM: (QyHKOMS, 4YETHOCTh (YHKIIHH,
HEPUOJIMYHOCT (PYHKLUHM, OrPAaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOoOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBasi U BTOpas MPOU3BOJAHAS (YHKIHH, F€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; yYMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCJIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
GyHKUIMH, HAXOIUTH YpaBHEHUE KacaTelbHOHN K rpaduKy (QyHKLUUHU; yMEHHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTapHBIX (YHKLIMH; YMEHUE HCIOJIb30BaTh
IPOM3BOJIHYIO JJIsl HUCCIeloBaHMA (DYHKUUI, HAaXOAUTh HauWOOJIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKUUH; CTPOUTH TIpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO NIl HAXOXKJEHUS HAWIY4YIlIEero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COIMAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IIOIAAN U 00bEMBI (UIYp C MOMOILBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI  JuddepeHInanIbHbIX
YpaBHEHUHU

YMeHue onepupoBaTh HMOHATUAMU: TpapuK QYHKIMH, OOpaTHas QyHKIHS,
KOMIO3UIMS (QYHKUMH, JHMHeWHas QYHKIUS, KBajapaTHuHas QyHKIuS,
pauvoHanbHass (QYHKLUHMSA, CTeNeHHas (yHKIUs, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE (QYHKIMHU, IMOKa3aTeslbHas U
jgorapupmuueckas (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKUMH, BBITOIHATH MpeoOpazoBaHusl rpaduKoB (PyHKIMHA, UCTIONB30BaTh
rpaduku UIsi U3y4eHUs MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JApYrux y4deOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KHU3HH; BbIpaXaThb
dbopMysiaMu 3aBUCUMOCTH MEXAYy BEITUYMHAMU; HCIIONb30BaTh CBOMCTBA U
rpaduxku QyHKUMHA A7 peuleHHs] ypaBHEHUN, HEPaBEHCTB M 3agad C
napameTpamMM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXXECTBa
pElIeHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YMCIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJOTH, 3a/la4yil U3 00JacTU yHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBl MO YCJIOBHMIO 3a/layd, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJIEIUPOBAThH
peajibHble CHUTyallud Ha S3bIKE MaTEMaTHKH; COCTaBJIATH BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33JauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIHOJBb30BAHWMEM  ammaparta  anreOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMHU: CpeHee apu]MeTHdecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUYCHMsS, pa3Max, JUCIEPCUs, CTaHJIApTHOE
OTKJIOHEHHE YHCIJIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaLMIO, MIPEICTAaBICHHYI0 B Ta0iMllax, Ha Juarpammax, rpaukax,
OTPaKaloOIIy0 CBOMCTBA peajbHBIX MPOLECCOB U SBICHUMN; MPEICTABIATH
MHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAWMarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM YHUCIE C HPUMEHEHHEM TIpadUuuyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0ICHNUS C TOMOIIBIO JMarpaMM pacCeuBaHuUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIly4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; yMEHUE BBIYMCIATH
BEPOSITHOCTb C MCIIOJIb30BaHMEM TIpaUUEecKHMX METOJI0B; IHPUMEHAThH
GopMysbl CIIOKEHUSI M YMHOXEHMsS BeposATHOcTel, (GopMyiy MOIHOM
BEPOSATHOCTH, (popmyisty bepHymiu, koMOMHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peEaJbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
NOHATUSIMM:  Cly4yaiiHas  BeJNMYMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTeMaTUYecKoe OXHJaHWe, JUCIEpPCHs W CTaHJApTHOE OTKJIOHEHHE
ClIy4ailHOM  BeIMYMHBI, (QYHKIMM  pacrupefesNeHuss U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEJIbHOIO U HOPMAJIBHOI'O paclpeiciieHul; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BEIOOPOUHBIX
UCCIIEIOBaHU; YMEHHE PUBOIUTH MPUMEPHI MIPOSBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEepHUpOBATH
MOHATUSIMM:  COYETAHUE, [IEPECTAaHOBKA, YMCIO COYETAHUHM, YHUCIO
nepectaHoBoK; OWHOM HbrOTOHA; yMmMeHHE MNPUMEHSITh KOMOWHATOPHBIE
GakThl W pacCcyXAE€HUs s pelIeHHs 3ajay; OLEHUBATh BEPOSITHOCTH
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOAETb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIUYHMHA YyIia, IUIOCKUN yroJl, IBYTPAHHBIN
YroJ, TPEXTPAaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, MapauIeIbHOCTh U
NEPHEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY NPSMBIMHU, YIOJl
MEXIY NPSAMON U IIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSMHU, PACCTOSHUE OT
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TOYKU /10 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMHU, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKpYXaIloIIero MHpa; CTPOUTH MaTeMaTHYeCKHE MOJIEIH C IOMOIIbIO
r€OMETPUYECKUX TMOHSITUM M BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH
MPaKTUYECKHE 3a7a41

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL GUTYpbl, 00BEM (UTYpHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mapajulenenunesa, mnpusMma, nupamuaa, ¢Gurypa © IOBEPXHOCTh
BpallleHus, LUIMHAP, KOHYC, wmap, cdepa, miomanb cdepsl, IUIOMIATL
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, IPU3MBbl, HIMHAPA,
KOHycCa, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHsS KOHyCca M LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, HM300pa)kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpalEHUs, UX CEUEHHUs, B TOM YUCIIE C MTOMOIIBIO 3JEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHITh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMyIMpoBaTh ONpeAeNeHUs U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAX M MPHU3HAKAX T'COMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
ONpoBepraTh MX; YMEHHE NPOBOJAUTH KiIacCUPUKAMIO (UTyp IO
pPa3NIMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEILHBIC
IIOCTPOCHUS
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YMeHue  onepupoBaTb INOHATHSAMM:  JIBJKEHHME B  IPOCTPAHCTBE,
napajuleJbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0a00Ms, TOA00HBIE (QUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOILEHUS MpPU
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPHUYECKHE BEJIMUYMHBI (JUIMHA, YTOI,
II0IaAb, 00BEM) IPU PELICHUHU 33Ja4 U3 JPYTUX YUYEOHBIX MPEIMETOB U U3
peanabHOM KM3HM; YMEHUE BBIYMCIATh N'€OMETPUUYECKHE BEIHMUMHBI (JIHHA,
yroi, miouiajgb, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJB3Ys H3ydYEHHbIE
GopMyIBI ¥ METOIBI, B TOM YHCIIE: IUIOMIAJbh MOBEPXHOCTH MUPAMUJIEBI,
MpU3MBbl, KOHyCa, I[WJIMWHIpa, Iulomanas cdepb;; 00bEM  KyOa,
NPSMOYTOJBHOTO TapaJIeNienuIea, MHPAMUAIBI, TPU3MBI, [AIHHIPA,
KOHYcCa, 111apa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD
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YMeHHe OnepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAs CHCTEMa KOOPJIMHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YKCJIO, pa3jokKEeHHEe BEeKTopa Mo 0asucy,
CKQJIIPHOE TMPOM3BEICHHE, BEKTOPHOE MPOM3BEICHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHUEC HUCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHI:Iﬁ METOO IJIs1
peILICHHS TEOMETPUYUCCKUX 3314 U 3a/1a4 IPYTUX YUeOHBIX IPEIMETOB

13

YMeHne BI)I6I/IpaTI) HOJIXOJIS[H_[I/Iﬁ MCTOJ AJId pCIICHUS 3aaa4u; TOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHME MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii KOpeHb HaATypalbHOW creneHH. JIeHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMUM HaTypajibHON CTENEHU
14 Crenenb ¢ nensiM nokasareneMm. CTeneHb C palMOHAIbHBIM INOKa3aTesneM. CBoiicTBa
' CTEIEeH
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYIHBIC U HATYpPAIbHBIC JOTApH(PMBI
JelicTBuTenpHble yncaa. ApupMeTHndeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJIEHHs, IPUKHUIKA U OLEHKA pe3yJbTaTa
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommiekcHble uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1  llensle u 1poOHO-pallMOHAIEHBIE YPAaBHEHUS
2.2 | VppauuoHanbHblEe YpaBHEHUS
2.3 = TpuroHomerpuueckue ypaBHEHHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPAaBHEHHS
2.5  Lemnsie u q1poOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HUppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3atenbHble U JorapudMUUecKrie HEPaBEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEeHCTBA
2.9 = Cucrtembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10  VYpaBHEHU:, HEpaBEHCTBA U CUCTEMBI C ITapaMETPAMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEeHNH. OnpeaennuTens MaTpULbI
3 @yHKUUHU U TpaduKu
31 OyHkus, crnocodbl 3amaHus (yskuumu. [paduk ¢ynxnun. BsanmHOo o00paTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKIUM
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHud ¢GyHkuuu. Hymm  ¢yHKoum.
3.2  TIpoMexyTKu  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcumyMmbl 1 MUHUMYMBI GyHKIIUU. Hanbomnbiiee 1 HauMeHblee 3HaueHUE (PYHKITNH




Ha MPOMCIKYTKC

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

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U Tpaduku
3.5  lloka3arenbHas u Jorapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkiuid. CBoHcTBa (YYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 = Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia cI0KHBIX TPOILEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [TpousBoanas pyukuu. [Ipon3BoiHbIE JIeMEHTapHBIX (PYHKITUH
[IpumeneHne mNPOWM3BOAHON K HUCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemyMmbl. HaxoxaeHue HamOONbIIEr0 M HAUMEHbBINEro 3HadeHWs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOruKa
5.1 MHOXecTBO, orepanuy Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 | IlpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 ~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpalllCHUS
7.5  KoopauHathl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DI'UC "Mog mkona"
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