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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kkypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3oBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepasbHOTO  rOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTAaHAApPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpa3zoBanus. Peanuszauus nporpamMmbl oOecriedMBaeT OBJIAJEHUE KITFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMUsl, LIEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCTh M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoiyibl. Kypc mpenHasHaueH st GOpMHpOBaHUS y OOYYarolUXCs
CTaTUCTUYECKON KYJbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMUYUH U
nporeccoB. [Ipu u3zydeHun kypca oOoramjarorcsi MpEICTABICHUS y4YalUXCs O
METOJaX UCCIEAOBAaHUS U3MEHUMBOTO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PECHHUSI.

Conepxanue Kypca HampaBJC€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEKJIY HUMH Ha BAaXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBHMM C yKa3aHHBIMU IEJSIMU B CTPYKType YydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKa» CpeaHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIICIICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSTHOCTHY, «Cily4aiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMUAJILHOTO PACHPECIICHU W 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJOraMu
— MOKAa3aTeJIbHBIM U HOPMAJIBbHBIM PaCIIPEICIICHUSIMMU.

Conepxanve mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTH»  CITYXKHUT
OCHOBOW Jy1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeeNICHUU BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza sl W3ydyeHHs] 3aKOHa OoJIbIIMX uKcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMHUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUSI. DIIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM.

Omnepanuu HajJ COOBITUSAMU: NTEpECEUEHUE, 00BENNHEHUE, TIPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHysuu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAaHIAPTHOE OTKJIOHEeHuWe. lIpumepsl mnpuMeHeHus
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUAIIBHOTO pacrpeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTU4€CKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, pEeLIeHN, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3J0pPOBbIO (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MWHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIHOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHUIO W
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [HMBHWIW3ALWHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvuvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMAaTHUICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3IU4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIeHUs 3a7jaBaTh BONPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJI30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMM MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBath  MNOHATHSAMH:  cpeHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIy4ailHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OTbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIHBITAHUE, HE3aBUCUMBIE HWCIBITAHUS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MATEMAaTUYECKOE OXKHUAAHUE CIIYYAaWHOW BEJIWYMHBI HAXOJUTh
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB u TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBienue JaHHBIX ¥ OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [TOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
CIIy9aifHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6mmoreka [JOK
4
DIEMEHTEI KOMOHHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTeNbHBIX UCIBITAHUI 3 1 bubmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
CryyaiiHble BEIHYUHEI U paclpeacIeHus 6 bubmmorexa [TOK
ya pacripel https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4 bubmuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
H 2 1
° OPMATBHOE pactpeaerei https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpeHue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
cUCTEeMaTH3aInsI 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 [IpencraBnenue JaHHBIX C 1 bubnmnoreka HOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnnorexa [JOK
P ’ https://m.edso0.ru/dd00738d
JUCIIEPCHS, CTAHIAPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyecKoe,
MeauaHa, HanOoJIbIlIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
TUCTIepCusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIIIee U
4 HalMeHBIIIee 3HAUEHHS, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/7c9033a8
TUCTIepCusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.edso0.ru/347c1b78
DnemMeHTapHbIe COOBITHSI (MCXOIBI)
. bubnnorexa IHIOK
6 BeposiTHOCTB ci1y4aiiHOTO COOBITHSI. 1 1

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITH B OTBITAX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubnnorexa [JOK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopMya CII0KEHHUS BEPOSITHOCTEH bubmorexa [JOK

Py P https://m.eds00.ru/3057365d
YcnoBHas BEpOATHOCTb.
11 YMHOXeHue BeposTHoCTel. JlepeBo bubmorexa [JOK
N p ek https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposaTHoCTel. JlepeBo bubmmorexa [IOK
. P s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.
13 YMHOXeHUE BeposiTHOCTEH. [lepeBo bubmorexa [JOK
. P e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
b K
15 dopMyIa MOJHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmya NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kourponbiias pabota https://m.edsocI)_.[ru/29d060b9
18 KomOunaTopHoe mpaBuio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 Hepecranoskn 1 paxropuar https://m.edsogru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coterarit https://m.edsog)_.[ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesumenms scmumonmn, Copis biGiorera LOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUM bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.Iru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpeneseHus https://m.edso0.ru/6dc7ff39
27 CymMma 1 npousBeieHHe bu6muoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4YalHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feonrd)eT I/II)‘ISCKOC 5 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 qlfcne 11015[)& I/II)‘ISCKoe 5 1 bubmorexa LIOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000IIEHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEeHME, 0000IIEHNE U 1 bubanorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 Hrorosas kowTposbHas padota . https://m.edso0.ru/a985ae79
IToBTOpenue, 06001IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMAaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEeHme, 0600IICHNE,
CcHCTeMaTH3aIys 3HAHHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEeHHE, 0000IICHUE,
CHCTeMaTh3alys 3HAHMM.
CrygaliHbIC OTIBITBI U BEPOSTHOCTH
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHu3alysl 3HAHMMH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUM

[ToBTOpenue, 06001IIEHNE,
CUCTEMATH3aLMsl 3HAHUM.
City4aifHbI€ OIIBITHI U BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEPES])

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/430d330a

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

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTudeckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTuyecKkoe OKUIaHUE
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO paclpeaeIeHui
9 Jucnepcus u cranzapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Jucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495e
[IpakTruueckas pabdora ¢
12 WCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa LHOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO] UCCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO] MICCIIETIOBAHUIMA https://m.edsoo.ru/cf23b369
[TpakTrHueckas pabora ¢
15 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HENpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HEMPEPHIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa HOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBa
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuyeckas pabora c
20 HCIIOJIF30BAHUEM DJIEKTPOHHBIX bubmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUIL
[ToBTOpenwue, 060061IIeHUE U
21 cUcTeMAaTu3aIusg 3HaHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTATUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTCI\/IIDaTI/IBaI_[I/I}I 3HAHUH bubmmorera [TOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnuoteka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwme, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTAapHbBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTeMaTH3alMsl 3HAaHHH.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

[ToBTOpEHHE, 0000IIEHUE 1
cucTeMaTHh3anus 3HaHUi.
Brruucnenue BepostHocTel
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METO/IOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

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

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
cOOBITHI ¢ TpUMEHEHHEM PopMyIT U
rpauyecKux MeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

[ToBTOpenwme, 0600IIEHNE 1

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

crucTeMaTu3alurs 3HaHH.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0600IICHNE 1

31 CHUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KHAaHue https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHHME, 0000IIICHUE 1

32 CHUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCcKOe OKHUIAHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosas KoHTpOJIbHAS paboTa 1 httos://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6odIIeHNE 1 1 bu6mmoreka [JOK
cUcTeMaTHu3alus 3HaHuH https://m.edsoo.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MEAHUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHoe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOrO  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6BITI/I$IMI/I, HaxOoJuThb W CPaBHUBATH

BCPOATHOCTH COOBLITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICpUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

11 KJIACC

Haxomute u ¢dopMmynupoBarh cOOBITHS: IepeceueHue U OObeAHMHEHUE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpaMMamMu  OJinepa u  QOpPMYIOH  CIOXKEHHS

BEPOATHOCTEN MPH PELICHUHU 3314

OnepupoBaTh NOHATHUSMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSMU: UCIIBITAHNUE, HE3ABUCUMBIC MCIBITAHUS, CEPUS
UCIBITaHUH, yCIIeX U HeyJayda; HaXOAUTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MNOHATHUAMM: CIOydallHas BEJIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEN U CTATUCTHKA
5 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOM  BEJIMYHUHBI IO
' pacrpeiesIeHUI0 WIH C MTOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
- IpUMEpbl  TOrO, KaKk MpUMEHsSEeTCS MaTeMaTU4Yeckoe OXHJaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXXHJIAHHE 10
JTAHHOMY paclpe/IeICHUIO
5.3 HNwmetp npeacTaBiaeHne 0 3aKOHE OOJIBIITUX YHCETT
5.4 Nwmets npeacTaBiieHrne 0 HOpMajabHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Kon
6 Teopust BepossTHOCTEN U CTaTUCTHKA
[IpeacraBnenne HaHHBIX C MOMOHIbIO Tabimuu u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAaWMEHbBIIEEC 3HAYCHUS, pa3Max,
JUCIEepPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHble COOBITHS. JIeMEHTapHBIE
coObiTusa (ucxonbl). BepositHOCTh cimyuaiiHOro coObITHA. bin3ocTh 4YacTOThl U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObiTUsIMH.  BeposiTHOCTH  CcOOBITUH B OmbITaX C  PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauun HaJx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITud. uarpammel Ditnepa. @opmyna caoxkeHUs: BEpOSATHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciay4yallHOTO
' skcniepuMmenTa. dopmyna nosiHo# BeposiTHocTH. HezaBucrumMbie COOBITHS
65 Komb6unaroproe mpaBmwio ymHOxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUI bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J[narpamma pacmpeneineHusl.
' ITpumeps! pacnipesiesieHni, B TOM YHCIIe TeOMETPpUYECKOe U OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
5.1 UucrioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OXKUJIAHUE,



JUCTIepCusl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOro
OXXHMJIaHMsI, B TOM YHCI€ B 3aJa4aX U3 IMOBCEJHEBHOM >XM3HU. MaTemaTuueckoe
OXKHMJIaHWe OWHAPHOM CIIy4ailHOW BEIMYMHBI. MaTeMaTHYECKOE OXKHUIAHHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U AUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOOpouHbIi

METOJI UCCIIENOBAHUI

IIpuMepsl  HeENpepbIBHBIX  CIy4alHbBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMaIbHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacmpeieICHuU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K PeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bragenne wmeromamm JI0Ka3aTenbCTB, AJTOPUTMaMH  pELICHUS 3ajad,
yMeHHe (OpPMYIUpOBaTH M ONEPUPOBATh MOHSATHAMH: OIpENCIICHHE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, NPHU3HAK, JJOKA3aTelbCTBO,
paBHOCWIIBHBIE (HDOPMYJIMPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHPOBATH
0o0paTHOE M TIPOTUBOIIOJIOKHOE YTBEPXKIECHUE, NPUBOJIUTH HIPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ  MAaTeMaTHYeCKOW  WHAYKIIHH,
IPOBOJUTH JTOKA3aTEIbHBIE PACCYXKACHUS NPU PEIICHUH 3314, OLICHUBAThH
JOTHYECKYI0  TMPAaBWJIBHOCTh  PACCYXJCHUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMH: MHOKECTBO, ITOJMHOXKECTBO, OIEpalMU HaJ MHOXXECTBAMU,
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OMHCAHUs
pEaNbHBIX MPOLECCOB M SBJICHUH M MPHU PEIICHUH 3a/1a4, B TOM YHUCIE U3
JIPYruX Y4YeOHBIX IPEIMETOB; yYMEHHE ONEepHpPOBATH IMOHATHAMU: Trpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/laBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMHU CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MpH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATypallbHOE YHCIO, LEN0e YHCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOW CTENEHU, CTENEHb C
palMOHATILHBIM TOKA3aTeNeM, CTENEHb C JCHCTBUTEIbHBIM ITOKA3aTeleM,
jgorapuM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYJI0, palMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJIbHbIX, LI€JIbIX, PALlMOHAIIBHBIX, JEMCTBUTEIbHBIX YHUCEN,
YMEHUE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIuMi
JenuTeNs W HauMeHblllee oflee KpaTHoe, anroput™ EBkimmpga npu
pELIEHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMH INO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUYEHUM U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX  BBIPAKEHMH;  YMEHHE  ONEpPUpPOBaThb  MOHATUSMHU:
MOCIe0BATENbHOCTh, apudMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccHs;
YMEHHE 3aJaBaTh IOCIEJOBATEJBHOCTH, B TOM UHCIE C IOMOLIBIO
PEKYppPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpUUEecKass M  anreOpanyeckas); YMeETb
MPOU3BOIUTH apUPMETHUYECKHUEe JEeHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;




MNPUBOAUTE MPUMCPBI UCIOJIB30BAHUSA KOMIUICKCHBIX YHCCII; ONCPUPOBATH
MOHATHSMH:  MaTpuma 2x2  u  3%X3,  omnpenenureslb  MaTpUIIbL,
TEOMETPUUECKUN CMBICT OIpEAeTUTEeNs

YMeHHe OonepupoBarh IOHATHUAMM: PpalMOHAIbHBIE, HPPALMOHAIBHBIC,
NOKa3aTeIbHbIC, CTENEeHHBbIC, JOrapu(PMHUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHUE OIIEPUPOBATH ITOHATHUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPaBHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPABHOCHUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaTb YPABHECHMs, HEPABEHCTBA U
CHUCTEMBI C ITapaMEeTPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBbI
JUI PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 pa3iIuyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIHMH, HauOoJblIee W HAMMEHbLIEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas M BTOpas NMPOM3BOAHAS (DYHKLHH, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOM, TepBooOpasHasi, OIpeneIEHHbIN
UHTErpaji; YMEHHME HaXOIUTh AacUMOTOTHl rpaduka (YHKLUHUU; yMEHHUE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULINU
(GyHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K rpaQuKy QyHKIUH; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMN; yMEHUE HCIOJIb30BaTh
HOPOM3BOJHYIO JUIsl HCCIeloBaHUsA (DYHKIMI, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HA4eHUs] (YHKIUN; CTPOUTHh TpapuKd MHOTOUJIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; [PUMEHSTh
MIPOM3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOro MOJEIUPOBaHUs C MOMOIIBI0 U depeHInaTbHbIX
yYpaBHEHUNU

YMeHue onepupoBarh MNOHATUSAMU: rpa@uKk QyHKUMH, oOpaTHas QyHKUHS,
KOMIO3UIMSA (QYHKUMM, JHUHEWHas QYHKIUSA, KBaJpaTH4Has (yHKIUS,
pauvoHaimbHas (QYHKLUSA, CTelneHHas (YHKIMS, TPUTOHOMETPHUECKHUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (QYHKLUHU, IOKa3aTelbHas U
jgorapupmuueckas (GyHKIMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKUUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (QYyHKIIHMA, UCIIONB30BaTh
rpaduKy JUIS W3YYCHHUs MPOILECCOB M 3aBUCHMOCTEH, NIPU PEIICHUH 3a7ad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXY BEITMUYWHAMHM; HCIIOJE30BaTh CBOMCTBA H
rpaduxku QyHKUMHA A7 pelleHHs] ypaBHEHUN, HEpPaBEHCTB M 3agad C
napamMeTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
peleHnii ypaBHEHUH, HEPABEHCTB M UX CUCTEM



YMeHue pemarh TEKCTOBBIC 3a/Jauyd pa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabdoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMbl 1O YCIOBHIO 3aJayd, HCCIIEJOBATh IIOJIyUYEHHOE pEIIeHue |
OLICHUBATh MPABAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJIEINPOBAThH
pealibHbIE CHUTYyallUM Ha $3bIKE MAaTEMAaTHKH; COCTaBISATh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCHOJb30BAaHUEM  ammapara  ainreopsl,
MHTEPIPETUPOBATH MOITYUCHHBIN pe3yinbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: CpeHee apu(MeTHdecKoe, MeIHaHa,
HanOoJpIlIee M HaUMEHbIIEe 3HAYCHHUs, pa3Max, AHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONHUIAX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOIMCTBA PEANbHBIX INPOLECCOB U SIBJICHUI; MPEICTABIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI] W JAWarpaMM; HMCCIEIOBaTh
CTaTHCTUYECKHE TaHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCenBaHMs M JJMHEIHON perpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIydalHBId ONBIT U  CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM TIpaUUEeCKUX METOJI0B; IPUMEHSAThH
(GopMyNbl CIOKEHUsT M YMHOXEHHs BepOsATHOCTEH, (opMyny MonHOiM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OINEepUpPOBaTh
NOHATUSIMM:  Cly4ailHass BENMYHMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTeMaTUYeCKOe OXKHJaHWuEe, JUCHEpCUs U CTaHJapTHOE OTKJIOHEHUE
CIIy4alHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefeseHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO M HOPMAJIBHOTO PaclpeAcieHUu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpElC/ICHUN s peLICHMs 3a/1ad;
3HAKOMCTBO C MOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE TPUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEpHUpOBaThH
MNOHATUSIMM:  COYETAaHUE, [IEPECTAaHOBKA, YMCIO COYETAaHUHM, YHUCIIO
nepectaHoBoK; OuvHOM HblOoTOHA; yMeHHWe NUPUMEHATh KOMOMHATOpHbIE
GbakThl U paccyXIeHus s pelIeHHs 3ajayd; OLEHUBATh BEPOSITHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ysbTar

YMeHnE OICpHUpOBaATH IIOHATUAMMU: TOYKa, npsamas, IIIIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYMHA YIJa, IUIOCKUI yroJl, IBYIpPaHHbBIN
YTOJI, TPEXTPAHHBIN YroJj, CKPEIIUBAIOIIMECS MPAMbIC, MapaJUICIbHOCTh U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSAMBIMH, YrOJl
MEXIY NPSMON U IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSIHHUE MEXIY NPSIMBIMH, PACCTOSIHHE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPHU PEIICHUU 3a/Jad H3YYCHHbIE
GbakThl U TEOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pPa3Mepbl OOBHEKTOB
OKPYKAIoIIer0 MHpa; CTPOUTh MAaTEMaTHYEeCKHE MOJEIU C TOMOIIbBIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, peElIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHHUK, CEYEHHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, npusMa, NOupamuaa, ¢GuUrypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, map, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU NHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuAbl, IPU3MBblL, LWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHAPA, KOHYCa; yMEHHE CTPOUTH CEueHHUe
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUs], B TOM UYUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSATH CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OIpeneaeHus] u3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBHIBATHHIIM
OmpoBepraTh MX; YMEHHE TPOBOAMWTH KiIacCHPUKamUi0 GUryp I0
pa3IUYHBIM [PU3HAKaM, BBIIIOJHATh HEOOXOAMMbIE JONOJIHUTEIbHBIC
IIOCTPOCHUS
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YMeHue  onepupoBaThb  INOHATHSAMM:  JIBUJKEHHME B  IIPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpeHOC, CUMMCTPHA Ha IIJIOCKOCTU W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0J00Us, TNOJOOHBIE (UIYPBl; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYpHl, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPUUECKUE OTHOLICHUS IpU
pEIIEHNN 3aja4d; HaXOJUTb TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
II0IaAb, 00BEM) IPU PELICHUHN 33Ja4 U3 JPYTUX y4EOHbIX IPEIMETOB U U3
peasbHOM JKM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHMUUHBI (JIUIMHA,
yroj, Miolaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCHOJB3Ys H3Yy4YEHHBIE
q)OpMy.]'IBI H MCTOABLI, B TOM 4YHCIIC: IJIOIIaAb IOBCPXHOCTH IHPAMHIBI,
OpU3Mbl, KOHyca, LMIUHApa, Iulomans cepbl; o00béM  KyOa,
[PSAMOYTOJIBHOTO  HapajulesienuIieqa, MUpaMuabl, TPU3MBI, LUIMHAPA,
KOHYCa, I1apa; yMeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (PHUTYD
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YMeHue ornepupoBaTh MOHATUSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHUCIO, pa3JIOKEHWE BEKTOpa Mo 0asmcy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOU3BEICHHUE, YTOJll MEXKIy
BEKTOPAMH;, YMEHHUE UCTIOJIL30BaTh BEKTOPHBIN U KOOPAMHATHBI METOJ JIIS
pellIeHus TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX TIPEIMETOB
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YMeHnE BBI6I/IpaTI) HO}IXO}I?IIHI/II\/'I MCTOJ IAJId pCHICHUA 3aaa4u; TOHUMAaHUEC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUN; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOIAUTH MPUMEPHl MAaTEeMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna v BBIYUCIICHUS
1.1  HarypaubHsle u nenble yucina. [Ipu3sHaky 1eIMMOCTH LETbIX YHCET
19 Pannonanehpie  yucina. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTereHu. J[eWcTBus ¢ apupMETHIECCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ wnenbiM TokazareneM. CTENeHb € palMOHAIBHBIM IOKA3aTEIeM.
' CBoiicTBa creneHu
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypaIbHbIE JOrapu(MbI
JleiicTBUTENbHBIC 4YHCTA. ApPUPMETHYCCKHE ONEpalud ¢  JCHCTBUTEIHHBIMU
1.7  gucnamu. [IpubmkE€HHBIC BRIYUCICHHS, TPABUIIA OKPYTJICHUS, TPUKUIKA M OLECHKA
pe3yibTara BBIYUCICHUN
1.8  IIpeoOpazoBaHHE BBIpaXKEHUI
1.9  KowmriekcHbie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1  llenble u qpoOHO-pallMOHATILHBIC YPABHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHbIE U JIoTapu(MUIECKHe ypaBHEHUS
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8  Tpuronomerpuveckrue HEpaBEeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHus, HEPaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cuCTeMbl JIMHEHHBIX ypaBHEHUH. ONpenenuTels MaTPHIIBI
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocoObl 3aaanus QyHkuuu. ['padux ¢yHxnuu. BzanmHo oOpaTHbIe
' dbyakunn. YerHbie 1 Heu€THBIC QyHKIMU. [leprnonnyueckne GyHkImn
39 OOnacte ompeneneHuss U MHOXECTBO 3HadeHWH QyHkuuu. Hymm ¢yHkumu.

HpOMC)KYTKI/I 3HAKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTHU (byHKHHH .




MakcumMymMbl U1 MHUHMMYMbl (QyHKIuu. HauOonpliee ¥ HauMeHblee 3HAYCHHE
(GyHKINMU Ha TPOMEXKYTKE

CrenenHass (QyHKUMS C HaTypaJdbHBIM M LENbIM IOKa3atesneM. EE& cBoiicTBau

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHU
3.4  Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpaduku
3.5  TlokazarenpHas u norapupmudeckas GyHKINUN, X CBOHCTBA U rpaduKu
36 Touku paspeiBa. AcuMmnToTbl rpadukoB GyHknui. CBoicTBa (GYHKIHMA,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHHUs IIOCIIEN0BATEIHLHOCTEN
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOIEHTOB
4 Hauana maremaTndeckoro ananusa
4.1  IIpowsBognas pynkmuu. [[pon3BoiHbIE 3JIEMEHTAPHBIX (QYHKITUH
[IpumeneHue mNpoU3BOAHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2  sxctpemymbl. HaxoxkeHre HanOONbIIETO M HAMMEHBINEro 3HAYeHUsT (QYHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HaJa MHOKecTBaMH. [narpammsl Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2  llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTpaHHUKH
7.4  Tena u NOBEPXHOCTH BpaIllEHUS
7.5  KoopnuHaTbl U BEKTOPbI
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