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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCT W CTaTHUCTHKa»
06a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHETrO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanmu3zaiiusi mporpaMMbl OOECTICUMBaeT OBJIAJICHUE KIFOYEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIAIOIIMMH OCHOBY IS CAMOPA3BUTHs M HEMPEPHIBHOTO
00pa30BaHMsl, IEJTIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTH M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOM 1miKoybl. Kypc mpeaHazHadeH njigs (opMUpOBaHMS Y OOYyUYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA Il U3yUYEHUS CIIy4allHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BAXKHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTUY, «CydailHble BETUYMHBI U 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAJILHOTO pacCIpeesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue nuHUUM «CrydailHble COOBITHSI W BEPOSTHOCTH» CIYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHWs] 3aKoHa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TMPUPOJEC U OOIIECTBE W HWMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMAaHHWE IMKOJIHHUKOB Ha OMHCAHWW M WM3yYEHUH CIIydalHbIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB 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, HauOoJiblliee W HAaWMEHbIIEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTAapHBIC
coObITUs (Mcxonbl). BeposTHOCTH ciiydallHOro coObITHS. BIM30CTh 4YacTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpeEceUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

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

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

Cnyuvaitnas  BenuuuHa. Pacnpenenenue  BeposATHocteil.  [Iuarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MAaTeMaTHYECKOTO0 OXKUIAHWs, B TOM YHUCIE B 3aJa4ax U3 MOBCEIHEBHOW JKHU3HHU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX YHCEI U €ro pojib B HayKe, NPUPOAE 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 MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisipHas busnueckas aKTUBHOCTb); du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMpoOeM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKON KyJbTYpOW KaK CpEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHWUH MEXIYy IOHATUIMH; (OPMYIHUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIWC,
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

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

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHHIH;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a]1a4u;

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

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXKIeHUs, 0OMEH MHEHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
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 HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeMaTUYeCKOMN 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS 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, 3JIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOTO 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  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE 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 PABUIIO YMHOKEHUS IIPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

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

11 KIIACC

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

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IpakTuueckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpenacraBnenne faHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiryyaliHbIe OIIBITBI M CITy4aliHbIC COOBITHS,
2 OHI?;:BI c aBHOBOSMO)KH};IMI/I 3 1 bubmmorexa [TOK
P https://m.edsoo.ru/e0b7b0f1l
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Omneparuu HaJ COOBITHAMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VcnoBHas BEpOSITHOCTD, JEPEBO
4 CIIy9aiflHOTO (I?HBITa o AI/[[ ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITHH
bu6mmoreka [IOK
4
> DIEMEHTEI KOMOHHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepunl MoCa€I0BATENBHBIX UCIIBITAHUI 3 1 bubmmorexa [IOK
p a https://m.edsoo.ru/eQb7b0f1
7 CrnyyaliHble BEIMYUHEI U PACIIPEAETICHUS 6 bubmmorexa [TOK
yd pactipelt https://m.edsoo.ru/e0b7b0f1
. bubnmnoreka [JOK
8 O0001IeHE U CHCTEMATH3AIMs 3HAHNH 5 2 https://m.edsoo.ru/e0b7hOfL
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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Marematuueckoe 0>KHIaHue CITydaiiHON 4 bubmmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucniepcust u cTaHAapTHOE OTKJIIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
3 3aKoH GostbLmX HHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cilydaliHble BETUYUHbI 5 bubnuorexa [IOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubmmoteka IIOK
° Hopwmanerioe pacpenenetiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 06001IeHUE U 19 5 bubnmorexa LIOK
cucTeMaTHu3alus 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 DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
[IpencraBieHue TaHHBIX C bubnunoreka LIOK
1 1
MTOMOIIBIO TAOJIUIT U AUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmeTnueckoe,
MearaHa, Hanbobliee u
2 HaWMEHbIIICE 3HAYCHHS, pa3Max 1 bubmorexa HOK
P ’ https://m.edso00.ru/dd00738d
TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJbIIee U
3 HaUMEHBIIIee 3HAYCHUS, pa3Max 1 bubmmorexa [JOK
-P ’ https://m.eds00.ru/98645f6¢c
TUCTICPCHS, CTAaHITAPTHOE
OTKJIOHEHHE YUCIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MearaHa, HanobobIee u
4 HaWMEHbIIIee 3HAYEHHUsI, pa3Max 1 bubmorexa [TOK
P ’ https://m.eds00.ru/7c¢9033a8
TUCTIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPHUMEHTHI
5 (OTBITHI) U CITy4aiHbIE COOBITUS 1 bubmmorexa LIOK
v ] https://m.eds00.ru/347c1b78
OnemMeHTapHble COOBITHS (MCXOIbI)
6 BeposiTHOCTB City4aitHOTO COOBITHSI. 1 bubnuorexa [JOK



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

BeposiTHOCTH COOBITHIA B OIIBITaX C
PaBHOBO3MOXHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMU

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

BeposTHOCTB CitydaitHOTO COOBITHSI.

bu6nmorexa [IOK

5
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepauuu Haj COOBITUSMU:

8 nepecedcHue, 00beMHCHNE bu6nmnorexa LIOK
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. Inarpammsl Diinepa
Omnepanuu Haj COOBITUSMU:

9 nepeceueHme, 00beTMHEHNE Bbu6mmotreka [JOK
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus. lnarpammsl Diinepa

10 dopmyna CII0KEHHUSI BEpOSITHOCTEH bubmorexa LIOK

pMy P https://m.edso00.ru/3057365d
VYciioBHast BEpOATHOCTb.
11 YMHOkeHue BepoaTHocTel. JlepeBo bubmorexa LHOK
. P AP https://m.eds00.ru/9a408d25
CIIy9aifHOTO DKCIIEPUMEHTA
VYciioBHast BEpOATHOCTb.
12 YMHOXkeHue BeposiTHOCTEH. [lepeBo bubnmorexa IOK
. P AP https://m.edsoo.ru/b1e76d3a
CIIy4aifHOTO IKCIIEPUMEHTA
VYcioBHast BEpOATHOCTb.
13 YMHO)keHue BeposiTHOCcTel. [lepeBo bubmorexa HOK
. P $ AP https://m.edsoo.ru/47fo6b11
CIIy4aifHOTO IKCIIEPUMEHTA
14 ®opmya NOJHON BEPOATHOCTHU bubnnorexa [JOK
pMy P https://m.edso00.ru/15941bec
b K
15 ®opmyna NOJHON BEPOATHOCTHU nommorexa O

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/64d75244
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 dopmyra MOJHON BEPOSITHOCTH. bubnmoreka [JOK
He3zaBucumeble coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka HOK
17 Konrporsnas padora https://m.edsogru/29d060b9
18 KomMb6unaTopHoe npaBuiio Bu6muotexa [JOK
YMHOKECHHUS https://m.edso00.ru/2270cf70
Bbu6moteka [JOK
19 Hepecranosiit  paxropuan https://m.edsogru/d580e6d1
. bubnnoreka [JOK
20 Hueno coteranit https://m.edsoc%.lru/7904dfb0
21 Tpeyronbuuk Ilackang. @opmyna Bbu6moteka [JOK
6unoma Hrrorona https://m.edsoo.ru/fa47998f
buHapHbIl ciy4ailHBIN ONBIT
22| Hesusmcunme nemutann, Copi biorera LOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCTIBITAHUH J10
NIEPBOTO ycIexa
93 Cepust HE3aBUCUMBIX UCTIBITAHUI bubmuoreka [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [TpakTrueckas padoTta ¢ bubmuoreka [IOK
WCTIOJIb30BAaHUEM AJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIIuUI
. bubnuotexa [JOK
25 Cityuaiiiias BeinHa https://m.edsogru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuorexa [IOK
Hwnarpamma pacnpenesneHus https://m.edso00.ru/6dc7ff39
27 CymMa 1 npousBeicHHUE bubmuotexa [JOK



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

CIIyYallHBIX BEIUYUH https://m.edsoo.ru/51b7ed5f
CyMMa ¥ IpOU3BEICHHE bubmmoreka [JOK
28 . 1
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/c2757cc3
IIpumepr! pactipeneaeHui, B TOM
29 ‘II/II)CJ'IG 110156 I/II)‘ISCKOC 51 1 bubmorexa IOK
R https://m.edso0.ru/91e08061
OMHOMHAIILHOE
IIpuMmepsl pacnpenencHuii, B TOM
30 qlfcne feojeT I/II)‘ISCKOC 51 1 bubnnorexa [JOK
p https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpeHue, 0600IICHNE U 1 bu6nmorexa LIOK
cucTeMaTH3aIus 3HaHWi https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, o6oOIICHNE U bubnuoreka [IOK
32 . 1
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/e01a3dc4
bubmmoreka IIOK
" 1
33 TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, o6o0IIEeHNE U bu6mmoteka [IOK
34 . 1
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bceero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoTshI
pecypcsl
[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aLMs 3HAHUI.
1 CiyJaliHBI€ OIIBITHI U BEPOSITHOCTH 1 bubmorexa [TOK
i . N P https://m.edsoo.ru/430d330a
Ciy4aifHbIX coObITH. Cepun
HE3aBUCUMBIX MCIBITAHUI
[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aLMs 3HAHUI.
5 CrvaaitiLie o CDOATHOC 1 bu6mmoreka [IOK
JIy4alHbIE OIBITE X BEPOSITHOCTH
yi N . p https://m.edsoo.ru/a573a292
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIBITaHUI
[ToBTOpenue, o6odIIEHKE,
CUCTEeMAaTH3aIHs 3HAHWM.
3 CrayyaiiHbIe ONIBITHI M BEPOSATHOCTH 1 bubmorexa OK
i . . P https://m.edsoo.ru/07a5e861
Cy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIBITAHUI
[ToBTOpenue, 060061ICHNE,
CHCTEMATH3aLMs 3HAHUIA.
4 CrayyaliHbIe ONIBITHI M BEPOSTHOCTH 1 bubmiorexa LIOK
i . . p https://m.edso0.ru/32bc29bf
CITy9aifHbIX coObITHI. Cepun
HE3aBUCUMBIX UCIBITAHUI
[Ipumeps! IpuMEHEHNs
bu6mmoreka [JOK
5 MaTEMaTUYECKOTO OKUIaHUS 1

(cTpaxoBaHue, JIOTEpEs)

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

MaremaTtuueckoe OXXHaaHue

bubmuoreka [JOK

6
CYMMBI CITy4ailHbIX BEJIUYHUH https://m.edsoo.ru/0Oadefe9e
MaremaTuyeckoe OKHJIaHuE
7 TeOMETPUYECKOr0 1 bubmorexa LOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUI
MaremaTuyeckoe OKHIaHuE
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTtaHapTHOE bubnunoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucnepcun reoMeTpu4eCcKoro u bubnuoreka [IOK
OMHOMHUAIBHOTO PACTIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 HCIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0JIuUII
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnorexka [JOK
Br160pouHBIi METO/T MCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTudeckas pabora c
15 HCIIOJIb30BaHUEM DJICKTPOHHBIX bubmorexa [JOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIuII
bubmuorexa [JOK
1 n
6 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/7e379f8f
17 IIpumeps! HENTpEpBIBHBIX bubnnorexa [JOK

CIIy4alHbIX BeJIMUnH. 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

IJIOTHOCTH Pacmpe/eICHUsI.
PaBHOMEpHOE pacrpeieieHue 1 ero
CBOMCTBA

[Tpumepsl HEPEePHIBHBIX
CIy4alHBIX BeIMYUH. OyHKIMS

18 IUIOTHOCTH PacIpenecHus bubmorexa LOK
pactipea ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacrpeesieHue u ero
CBOMCTBaA
3amauun, TpUBOISIIHNE K
HOPMAJIBHOMY PacIpeeIICHHIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAaJIbHOT'O pacIipeiesIeHUs
[IpakTrueckas pabota ¢
20 HCIIOIb30BaHUEM DJIEKTPOHHBIX bubmmorexa [TOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIUILL
[ToBTOpenue, 06001IeHUE U
21 cUCTeMAaTU3aIusA 3HAHUI bubmorexa [IOK
' https://m.edso00.ru/72953f4c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenwue, 06001IeHUE U
22 cucTeMaTu3ausa 3HaHUI bubmmorexa [IOK
' https://m.edso00.ru/b699ad0c
OmmcaTenbHas CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
93 cuctemMaTusanus 3HaHui. OTBITHI C bubnmuotexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpenwue, 0600IIEHNE 1
24 cucreMaTtusanus 3HaHui. OTbITHI C bubnmuotexa [JOK

PAaBHOBO3MOKHBIMU
9JICMCHTApHBIMU 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

[ToBTOpEeHME, 0600IICHUE U
CUCTEeMaTH3alMsl 3HAaHUH.
Brrunciienne BeposiTHOCTEM
COOBITUH C TpUMEHEHUEM (HOopMYJT
U rpauyecKux MeTo10B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

bu6mmoreka [IOK
https://m.edsoo.ru/272910f5

26

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
Beruuciienue BepositHoCTEH
COOBITHIA ¢ TpUMEHEeHUEM (opMyIT
U rpauuecKrxX METOI0B
(KoopaMHATHAS MpsIMast, IEPEBO,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHue, 06001IeHUE U
cUCTEMaTU3alus 3HAaHUM.
Brruncnenue BeposTHOCTEN
cOOBITHI ¢ IPUMEHEHUEM (POpMYIT
U TpaduYecKuX METOJI0B
(koopauHAaTHas MpsiMasi, 1epeBo,
quarpamma Oiliepa)

bu6mmoreka [IOK
https://m.edso0o0.ru/5964f277

28

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
COOBITHI ¢ pUMEHEHHEM (OPMYIT
U rpaduYecKX METOI0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuorexa [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEeHmE, 0600IICHUE U

bu6mmoreka [IOK



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

CUCTEeMaTH3alMsl 3HAaHUH.
CiyyaliHble BEJIMYMHBI U
pacnpezeneHus

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

[ToBTOpEeHME, 0000IICHUE U

CHCTEeMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
30 . 1
CrnyuaiiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacripeaeseHus
[ToBTOpeHue, 0600IICHNE 1
31 cHUCTeMaTU3alrs 3HaHU. 1 bubnuorexa [JOK
Marematnueckoe 0XKUIaHUE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
[ToBTOpeHue, 0600IICHNE 1
39 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmorexa [IOK
MaremaTrueckoe OKUJaHUE https://m.edsoo.ru/640a8ebf
CIIy4yallHO! BEIUYMHBI
bu6mmoreka [JOK
33 Hrorosast kouTposbHas padota 1 https://m.edso0.ru/0fd6d597
34 [ToBTOpEeHue, 06001mEeHNE U 1 bubnnorexka [JOK
CHUCTEMAaTH3alMs 3HAHUH https://m.eds00.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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 OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
6 Teopus BeposATHOCTEN U CTaTUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh NOHATHSAMH: CpelHEe apu(MeTHdecKoe, MeIuaHa,
6.2 HauOoJplllee, HAaMMEHbIIEE 3HAUEHHWE, pa3MaxXx MaccuBa YHCIOBBIX
JAHHBIX
OnepupoBaTb IMOHATUSAMM: CIy4alHBIH AKCIEPUMEHT (ONBIT) U
Clly4ailHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA HCXOJ)
6.3 ClyualfHOrO  OMbITa;  HAaXOAMTh  BEPOSATHOCTM B  ONBITaX C
PaBHOBO3MOXHBIMU CIy4YailHBIMU COOBITHSIMHM, HaXxOJIUTh U CPaBHUBATH
BEPOSITHOCTH COOBITUI B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxomute 1 ¢GopMynupoBath coOBITHS: IepeceuyeHrue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTUBOMNOJIOXKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAThCA ~ JIuarpamMmamMu  OHiepa u  QopMysod  CIOMKEHUus
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOSTHOCTH C IOMOILBIO NpaBUiIa YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a1a4
OnepupoBaTh NOHATUAMM: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIieX M Hey/aya; HaXOJUTh BEPOSITHOCTH COOBITHI B Cepuu
' HE3aBHCHUMBIX MCIIBITAHUNA JI0 TEPBOTO yClexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepun ucnibITanuil beprysu
6.8 OnepupoBaTh MOHATHAMM: CIydaliHas BEJIWYWHA, pacHpeieieHue

BepOHTHOCTeﬁ, AuarpaMma pactupeaCiICHUA

11 KJIACC




Kon

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5 1 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIy4YallHOM  BEJIMYMHBI 10
' pacipeieNIeHUIO I € TOMOILbIO AHarpaMm
OnepupoBaTh IOHATHEM MATEMaTUYECKOTO OXHUIAHUS, IPUBOJUTH
£ 5 NpUMEpbl  TOr0, KaK TPUMEHSIETCS MAaTeMaTHYeCKOE OKHUJIaHUE
' CIy4yallHOW BEJIMYHMHBI, HAXOJIUTh MAaTEMAaTHYECKOE OXXHJIAHHE 10
JTAHHOMY pacIpe/ielIeHUI0
5.3 HNmeTpb npencraBiaeHue o0 3aKOHE OOJIBITUX YHCET
5.4 HmeThb npeacTaBiaecHue 0 HOPMAIbHOM pacIpeieICHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpeacraBinenne HaHHBIX C MOMOMIbIO Tabimuin u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeIuaHa, HauOOoJbIlee W HAWMEHBIIEE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB
CrnyuyaiiHble SKCIEpUMEHTHI (OMBITHI) W Cily4yailHble COOBITHS. DIIeMEHTapHbIE
coObITHs (MCX0bl). BeposTHOCTH ciydallHOTO COOBITHSA. bBiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH COOBITUH. Ciy4aifHble OMBITHl C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITMH B OMBITAaX C  PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITHSMHU
6.3 Oneparuu  Haag COOBITUAMHM: TEpeceYeHUue, OOBCAMHEHHUE, IPOTHBOMOIOKHBIC
' coObITHs. [Irnarpammsbl Ditnepa. @opMyiia ClIOKEHUS] BEpOITHOCTEH
6.4 VYcimoBHas  BEPOSATHOCTh. YMHOXKEHUE BEposiITHOCTEW. JlepeBo  ciydailHOro
' skcniepumenTa. @opmyna nosHoH BeposiTHOCTH. HezaBucrumMbie COOBITHS
65 Komb6unaroproe mpaBmwio ymHOxeHus. [lepectanoBku u (¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapuplii ciydaifHblii OMBIT (MCHBITAaHUE), yclex © Heynada. HesaBucumbie
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX HCHOBITAaHUW 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymm
6.7 Cnyudaiinas BennunHa. Pacnipenenenue BeposiTHOCTe. J(narpamma pacnpeneineHusl.
' [Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
5.1 UucnoBble XapaKTEPUCTUKW CIYyYAHBIX BEJIMYHMH: MAaTEMATHYECKOE OXKUIAHUE,




JUCIIEPCUSl U CTAHNAPTHOE OTKJIOHEHHME. [IpuMephl mpuMEeHeHnss MaTeMaTUYECKOro
OXKMJAaHMUS, B TOM 4YMCIE B 3aJa4ax W3 IOBCEJHEBHOM XM3HU. MaTemaruueckoe
OXKujiaHue OWHApHOW CilydyailHOM BenmM4MHBL. MareMaTHYecKoe OXKUJIaHUE CYMMBI
CIIy4alHBIX BEJIMYUH. MaTreMaTu4ecKoe 0KMIaHUE U JUCIEPCUS F€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

3akoH OOJBIIMX YHCENl M €ro poJib B HayKe, MpUpoJe U obmiecTBe. BIOOpOUYHBIH

5.2

METOJ| UCCIIEAOBAHNN

IIpuMepsl  HenpepbIBHBIX — Cilyd4aliHbIX BenuuuH. [loHATne O IJIOTHOCTH
5.3 pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacrpeieICHuU




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnagenne MeromaMm OKas3aTeNbCTB, AJITOPUTMaMH pEUICHMs 3a4ad;
yMeHue (QOpMYIHPOBAaTH U OINEPUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCHOMa, TEOpeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, [OKAa3aTelIbCTBO,
paBHOCHIIbHBIE (OPMYIHUPOBKH; HNPUMEHATH MX; YMEHHE (OPMYJIHPOBATH
oOpaTHO€ U NPOTHBOIIOJIOKHOE YTBEP)KIACHHE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BATH METOJ MAaTeMAaTHYECKOM  MHIYKLUH;
IIPOBOJMTH J10KA3aTEIbHbIE PACCYKICHMS IPU PEIICHUHU 3a/ad, OLIEHUBATh
JOTUYECKYI0O  IPAaBWIBHOCTb  PACCY)KIEHUH; YMEHHME  OIIEpUPOBATh
MOHATUSIMU: MHOKECTBO, IIOJMHOKECTBO, OIEpallM¥ HaJ MHOXKECTBaMH;
YMEHHUE UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisi ONMCAHUs
peanbHBIX IIPOLECCOB U SIBICHUN W IIPU PELICHUU 3a7a4, B TOM YHUCIIE U3
JOPYTUX Y4YeOHBIX IPEAMETOB; YMEHHME OIEpUPOBATH IMOHATUSAMU: Tpad,
CBSI3HBIA Tpad, AepeBO, HMKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh W
ONHUCBIBAaTh TI'padbl PAa3IUYHBIMU CIIOCOOAMHU; MCIIOJIB30BaTh Ipadbl NpH
pelIeHnH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HATYpalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C LIEJBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
palMoOHaIbHBIM IOKA3aTEeNIEM, CTENEHb C JACUCTBUTEIBHBIM ITOKA3aTENIEM,
jgorapupM YHUClIa, CUHYC, KOCHHYC M TAaHICHC IPOM3BOJIBHOIO YHUCIA,
OCTaTOK [0 MOJYJI0, PAlUOHAJIBHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO>KECTBA HaTypalbHbIX, LIEJBbIX, PALIUOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIIONb30BaTh MPU3HAKU JEIUMOCTH, HaWMEHbUIMM oO0muit
JenuTeNb W HauMeHblllee oOliee KpaTHoe, anropuT™M EBkiauaa mnpu
pElIeHNnN 3a/a4; 3HAKOMCTBO C Pa3jIMYHBIMH NO3ULMOHHBIMH CHUCTEMaMU
CUUCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHNUE 3HAUYCHUH U MpeoOpazoBaHMs
BBIpQKEHUI €O cTeneHsMH U Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
palMOHANIbHBIX  BBIPAKEHWH;  YMEHHME  ONEpUpPOBAaTh  MOHATUSAMU:
MOCJIEZIOBATEIbHOCTh, apu(MeTHyecKass Mporpeccusi, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIlas TeOMETpUYecKas MPOTPECCHs;
yMEHHE 3a/laBaTh IIOCJEJI0BAaTEIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYpPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, COMPSOHKEHHBIE KOMIUIEKCHBIE 4YHUCJA, MOJYJAb M  apryMEHT
KOMIUIEKCHOTO  4Hcha,  (opMa  3amuCHM  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpHYEecKass U  anreOpauyeckas); yMeTb
MPOU3BOUTH apu(MeTHYECKHe JEHCTBHS C KOMIUIEKCHBIMHM YHCIIaMH;




MPUBOJUTH MPUMEPHI MCTOIB30BaHUSI KOMIUICKCHBIX YHCEN; ONEPHPOBATH
MOHATUSIMM:  MaTpuma 2X2  u  3%X3,  omnpenenureslb  MaTpUIIbl,
T€OMETPUUYECKHI CMBICI OTIPEISTUTEIIS

YMeHHe onepupoBaTh TOHSATHSAMH: palMOHAIBHBIC, HWpPpaIlOHAILHBIC,
MoKa3aTelIbHbIE, CTENCHHBIC, JIOTapU(PMHUECKUE, TPUTOHOMETPHUECKUE
ypaBHEHHS M HEPABEHCTBA, X CUCTEMbI; yMEHUE ONEPUPOBATH MOHATHUAMHU:
TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHMEe, YpPaBHEHUE, HEPaBEHCTBO,
cUCTeMa YpaBHEHHH W HEPaBEHCTB, pPaBHOCWIBHOCTH YPaBHEHUA,
HEPaBEHCTB U CUCTEM; YMEHUE peIllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TMOMOIIBI0 PA3IUYHBIX MPUEMOB; pellaTh ypPaBHEHHS, HEPABCHCTBA H
CHCTEMBI C NTapaMeTPOM; IIPUMEHSTh YpaBHEHH, HEPABEHCTBA, HX CUCTEMBI
JUIL PEUICHUs] MaTeMaTHYeCKHX 3a7ad M 3a7ad W3 pa3jIMyHbIX 00acTei
HAYKH U PEaIbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMM: (QYHKIMS, YETHOCTh (YHKLHH,
NEPUOJUYHOCTh (PYHKLUHU, OrPAaHUYEHHOCTb (YHKIMHU, MOHOTOHHOCTh
GbyHKIMH, PKCTpeMyM (YHKIMH, HAauOOJIbIIEe W HAUMEHbIICEC 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAs (DYHKIHS, acCUMITOTHI rpaduka
GbyHKIMU, TIepBas U BTOpas MPOU3BOJAHAS (YHKIUH, T€OMETPHUYECKUU H
¢u3n4yecknii CMBICT  MPOU3BOJIHON, MepBOOOpa3Has, ONpeAeTEHHBII
UHTErpaj; YMEHHME HaXOAUThb AaCUMOTOTHl rpaduka (GYHKLUUU; yMEHHUE
BBIUUCIIATH [IPOU3BO/IHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO ¥ KOMIIO3ULIUH
(GyHKUIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaguky QyHKIUH; YMEHHE
HaXOJUTh HPOU3BOJHBIC 3JIEMEHTApHbIX (YHKLIMH; YMEHHUE HCIIOJIb30BaTh
MPOU3BOJIHYIO ISl WCCIENOBaHMUS (YHKIWH, HAXOMUTh HAWOOJBIIUE |
HAaMEHBIINE 3HAueHWs (QYHKIWUH; CTPOUTHh Tpa@uKd MHOTOWIECHOB C
WCTIOJB30BAHUEM  amlapara MaTeMaTHYeCKOro aHajiu3a, MPHUMEHSThH
MPOU3BOJIHYIO U HAaXOXKJICHHSI HAWIYUYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-3KOHOMUYECKUX U (PU3MYECKHX 3ajjauyax; HaXOIUTh
IUIOIIAAN ¥ 00bEMBI (UTYp C TIOMOIIBIO MHTErpaja; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUS C MOMOIIbI0 AuddepeHInanbHbIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATHSIMU: rpaduk QYHKUIUHU, oOpaTHas (yHKLU,
KoMNo3uLus (PyHKIUH, JuHEeHHas ¢GyHKUUSA, KBaJIpaTUdHas QYHKLUS,
panyoHanbHas (PyHKUMSA, CTeneHHas (QYHKIUS, TPUTOHOMETPUYECKUE
GbyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE (YHKIMH, IOKa3aTeiabHas |
norapu@muyueckas (QyHKIUH; yMEHHE CTPOUTh TIpadUKU HU3YUYEHHBIX
(GyHKIUH, BHITOMHATE MpeoOpa3zoBaHus rpauKoOB (YHKIMMA, UCIOIb30BaTh
rpaduKu JUId U3Y4YEeHUs MPOLECCOB U 3aBHUCUMOCTEH, MpU PELICHUH 3a/1au
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad M3 peajlbHOH KU3HM; BBIpaXKaTb
(dbopMyIaMu 3aBHCHUMOCTU MEX]y BETHUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA U
rpadukd QyHKOUM A0 pelieHus ypaBHEHHMH, HEpaBEHCTB M 3ajad C
napaMmeTrpamu; H300pakaTb Ha KOOPJAMHATHOM IJIOCKOCTH MHOXECTBA
pEILIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/Jaydl pPa3HBIX TUIMOB (B TOM YHCIE Ha
MPOLIEHTHI, JIOJI U YacTH, HA JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33aJa4d U3 O0JIACTU YIpaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl IO YCJIOBHMIO 3aJauyd, HCCIEIOBATH IIOJIyUEHHOE pEIICHUE |
OIICHUBATh TPABIOMOJO0OHOCTh PE3YJIbTaTOB; YMEHHE MOJICIHPOBAThH
peanbHble CHUTYyallUM Ha S3bIKE MATEMAaTHKW; COCTaBJATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMbI IO YCJIOBHIO 33Jla4H, UCCIIECO0BATh
MOCTPOCHHBIE ~ MOJEIM C  HCIHOJb30BAaHUEM  ammapara  anreopsl,
HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu]MeTHdeckoe, MeAHuaHa,
HauOoJiblllee ¥ HaUMEHbIIEEe 3HAYEHMs, pa3Max, AUCIEpCUs, CTaHAAPTHOE
OTKJIOHEHHE 4YMCJIOBOTO Habopa; yMEHHME H3BJIEKaTb, MHTEPIPETUPOBATDH
nHpOpMAIHIO, PEACTABICHHYIO B Ta0IWIaX, Ha AMarpammax, rpadukax,
OTPaXXKAIOILYI0 CBOMCTBA pealbHbIX IMPOLIECCOB U SIBJICHUMN; MPEACTaBIATh
uHbOpMAIMIO C TOMOINBI0 TAaONMWMIl H  JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCIE C IPUMEHEHUEM TIpadUuyecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; TpauueCcKH UCCIIE0BaTh COBMECTHbIE
HaOJIIOCHNUS C IOMOIIIBIO JUarpaMM pacCeuBaHus U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh IOHATHUAMHU: CIy4YalHBId ONBIT W CIIy4allHOE
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHS; YMEHUE BBIYMCIATH
BEPOSATHOCTh C MHCIOJIb30BaHMEM TIpadUUEecKUX METOJ0B; IPUMEHSThH
(GopMyJbl CIIOKEHUS U YMHOXEHMsI BeposTHOCTEH, (GopMmylly IOIHOM
BEpOATHOCTH, (opMyny bepHymin, komOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OLICHUBATh BEPOSATHOCTU pealbHBIX COOBITHH; yMEHHE ONEepUpOBaTh
MOHATUSIMM:  clyyailHass  BeJIMYMHA, paclpeesieHue BEepOsITHOCTEH,
MaTeMaTHYeCKoe OXHUJaHWe, JUCIEpPCHsT W CTaHJApTHOE OTKJIOHEHHUE
CllyyailHOM  BENUYMHBL, (YHKUMU  pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAJIBHOIO PacHpelelICHN; YMEHNE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEICIICHUN AJI PELICHUs 3a/1ad;
3HAaKOMCTBO C TMOHSTHUSMHU: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUHBIX
UCCIIeIOBAaHMI; YMEHNE IPUBOAUTE IPUMEPHI NMPOSBICHUS 3aKOHA OOJIBIINX
yycesl B MPUPOJIHBIX M OOILIECTBEHHBIX SIBICHUSAX; YMEHHUE OIEpPUpPOBaTh
MOHATUSIMHM:  COYETAaHUE, I[IePEeCTAHOBKA, YMCIO COYETaHUH, YHUCIIO
nepectaHoBok; OuHOM HpblOTOHA; yMmMeHHEe NPUMEHATh KOMOMHATOPHbBIE
(bakTbl W pacCyXJeHUsS s pelleHds 3a7ad; OLEHUBATh BEPOSITHOCTH
peambHBIX ~ COOBITMH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue omnepupoBaThb  MOHATUSAMHU:  TOYKa, HpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJla, IUIOCKUN yroJl, ABYTPaHHBII
yroJl, TPEXTPaHHBIM YroJl, CKpEIMBAIOIINECS MpPsIMbIE, NapauIeIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, Yrojl MeXAY NPSAMBIMH, YTOJ
MEX1y NPSIMON U TUIOCKOCTBIO, YTOJ MEXKIY MJIOCKOCTSMHU, PACCTOSIHUE OT




TOYKH JO IJIOCKOCTH, PACCTOSIHHME MEXIY HPSIMBIMHU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PEIICHUU 3a/4a4 H3YYCHHbIE
(bakTbl U TeOpeMbl MJIAaHUMETPUU; YMEHHE OLIEHHWBATh pPa3Mepbl OOBEKTOB
OKpPY)KAIOIIET0 MHpA; CTPOUTH MAaTEMaTHYEeCKHE MOJEIU C TMOMOIIBIO
F€OMETPUUYECKUX TOHSATHUH M BEIUYHMH, pEIIaTh CBS3aHHBIE C HUMU
MPaKTUYECKUE 3a]]a4H
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YMeHue onepupoBaTh MOHATUSAMH: IUIOUAanb (GUIYphl, 00BEM (UTYPHI,
MHOTOTPAaHHUK, TPaBWJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajuienenuresn, Npu3Ma, NOUpaMuaa, Qurypa M IMOBEPXHOCTb
BpalleHus], LWIMHIP, KOHYyC, Imap, cdepa, IUIOmMAnb cQepsl, IUIOMAIb
MOBEPXHOCTH THPAMUMBL, TPHU3MBI, KOHyCa, NWIMHApa, O00BEM Kyoa,
OPSMOYTOJBHOTO —TMapaijielienunesna, MUPaMHUIbl, TNPHU3MbI, LWIMHIPA,
KOHyCa, HIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMs KOHYca M IIMIIMHIPA,
napajulelIbHble OCH WM OCHOBAaHHMIO, CEYEHHE INapa, IUIOCKOCTS,
Kacamomascs cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYPHl W TOBEPXHOCTH
BPAIICHHsI, UX CEYEHHS, B TOM YHCIE C MOMOIIBIO 3JEKTPOHHBIX CPE/CTB;
YMEHUE TPUMEHSTh CBOWCTBA T€OMETPHUECKUX (HUTYp, CAMOCTOSATEIHBHO
(bOpMyTHpPOBAThH OIPEICICHUSI N3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX M TIPU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIH
OIlpOBEepraTb HMX; YMEHHE NPOBOAUTH KiacCHPUKauio QuUryp 1o
pa3M4HBIM TPU3HAKAM, BBIIOJHATH HEOOXOAWMBIC JIOTIONIHUTEIbHBIC
MOCTPOCHHS
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YMeHune onepupoBarh IMOHATHSAMH: JBWKEHUE B  IIPOCTPAHCTBE,
HapaHHCHBHLIﬁ MNEpEHOC, CUMMETPHA Ha IINIOCKOCTH M B MPOCTPAHCTBE,
MOBOpOT, TMpeoOpa3oBaHUE MM0A00Ms, TOAO0OHBIE (QUIYpBI; YMEHHUE
pacrno3HaBaTh paBHbIE W MOAOOHBIE (DUTYpPBl, B TOM YHUCIE B HPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BaTh T€OMETPUUECKUE OTHOIICHUS MpPU
pelIeHrnr 3aJa4; HaxOJUTh TEeOMETPUYECKHE BEIWYHHBI (JIIMHA, YTOIl,
Ioa1b, 00bEM) MpU pPElIeHUH 3a7a4 U3 IPYTUX yueOHBIX MIPEIMETOB U U3
pealbHOM KM3HU; YMEHUE BBIYUCIATH T€OMETPUUYECKUE BEIHUUHBI (JIMHA,
yroi, TUIOIIaab, O0BEM, IJIOHIA[b MOBEPXHOCTH), HUCIIONb3ys H3YYCHHBIC
(1)0pMYJ'II)I U MCTOABLI, B TOM 4YHUCIIC: IUIONIaAb MOBCPXHOCTH INHUPaAMHUIBI,
MpU3Mbl, KOHyCa, IWIMHIApA, IUIOmaas  cdepsl; 00BEM  KyOa,
IpsAMOYI'OJIBHOTO HapaJuICCnuiecaa, MnupaMuabl, IIPU3MbI, LTHJIWHApPA,
KOHYCa, Il1apa; yMEHUE HaXOIUTh OTHOIIEHUE 00bEMOB MOJOOHBIX QUTYD
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YMeHue ornepupoBaTh NOHATHSAMU: INPSMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKHM, KOOpPAWUHATBI BEKTOpa, CymMMa BEKTOPOB,
NIPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3JIoKEHHEe BeKTopa Mo Oasucy,
CKAJLIPHOE IIPOM3BEICHHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJd MEXIY
BEKTOPAaMH; YMEHHUE UCIOJIb30BAaTh BEKTOPHBIN U KOOPAMHATHBIA METOL AJIs
pelIeHrs reOMeTPUUECKUX 3aa4 U 3a7au APYrux y4eOHbIX IPEeIMETOB
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YMmenue BBI6I/IpaTB MOAXOMAIIMNA METOM, JJII peliCHusA 3aaa4u, IMOHUMAHUC




3HAYUMOCTH MAaTeMAaTHUKH B H3YYEHHHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBJIGHWH; YMEHHE paclo3HaBaThb MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE IMPUBOJUTH MPUMEPb MAaTEMaTHUECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMaTUUYECKON HAYKU




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

Kox
1 Yucna u BIYUCICHUSA
1.1 | HarypanpHsle u nenble yncina. [Ipu3Haky JeTUMOCTH LENbIX YHCEI
12 Panmonanbhple  uucna. OOBIKHOBEHHbIE M JECSATUYHBIE  JpOOM, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmerndeckuii KOpeHb HaTypajabHON creneHu. [leficTBus ¢ apudmerndeckumu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenb c 1enslM nokasaresneM. CTeneHb ¢ palMOHAIbHBIM IMoka3aTeneM. CBoiicTBa
' CTerneHu
15 CuHyc, KOCHMHYC M TAaHICHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTENbHBIE YKCaa. ApU(PMETHUYECKUE ONepaluy C JIeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | TlpuOnuxéHHbIC BBIYMCICHMS, [IpaBUIa OKPYIJIEHUS, MPUKUAKA M OLEHKAa pe3ysbTaTa
BBIYMCIICHU I
1.8 | IIpeoOpazoBaHue BBIPAKCHHIA
1.9 | KommuekcHble yncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 | llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | VppauuoHaibHbIE ypaBHEHHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | TlokasaresbHble U Jorapu(pMUUECKHEe YPAaBHEHUS
2.5 | llensle u qpoOHO-pallMOHATILHBIE HEPABEHCTBA
2.6 | UppauuoHanbHble HEPaBEHCTBA
2.7 | TlokasaresbHble U Jorapu(pMUIECKHEe HEPABEHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 | Matpuna cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeaenuTels MaTPHIIBI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanHus ¢yHkuuu. ['paduk ¢yaknun. B3aumHo o0paTHBIE
' ¢byskun. YétHble u Heu€THble pyHkuuu. [leproanueckue GyHKIUN
OO6nacTh ompeneneHUss W MHOXECTBO 3HaueHuWd ¢yHkuuu. Hynmu QyHkumm.
3.2 | IlpomMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcumyMbl 1 MUHUMYMBI QyHKIIMH. Hanbosnbliiee 1 HauMeHbllee 3HaueHne (QpyHKIH




Ha IPOMEXYTKE

Crenennas QpyHKUHSA C HAaTypaJbHBIM M LIENbIM MoKa3zareneMm. EE€ coiicTBau rpaduk.

3.3 N .
CaoiicTBa 1 rpa@uK KOpHS N-O CTeNeHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcumMnToThl rpadukoB GyHkiui. CBolicTBa (YHKIIHH, HETPEPHIBHBIX
' Ha OTpPE3Ke
3.7 | TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOLEHTOB
4 Hauvana marematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX (HYHKIUN
[IpuMeHeHne TPOW3BOAHOM K HCCIEIOBAaHMIO (YHKIUMH HAa MOHOTOHHOCTH H
4.2 | okcrpemyMmbl. HaxoxaeHue HauOoNbIIEro M HAMMEHBIIErO 3HA4YEHUs (PYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 | MHoxecTBO, onepanuu HaJ MHOkecTBaMu. Jluarpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | llpsiMbIe ¥ IMJIIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHoOrorpaHHUKA
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 Koopannats! 1 BEKTOpPHI
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