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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza Uil W3ydeHHs] 3aKOHAa OONBIIMX YHcel — (yHIAMEHTAIBHOTO 3aKOHA,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



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

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHUEe Mmarepuana 0e3 J[0Ka3aTeNbCTB IMPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCTh W CTAaTUCTHKA» Ha 0a30BOM YpOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTAapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
DJIIEMEHTAapHBIMU  COOBITUAMHU.  BeposTHOCTH  CcOOBITHHI B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpeEceUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHasE BEPOSITHOCTb. Y MHOXXEHHE BEpPOATHOCTEH. JlepeBo ciiydyallHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

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

bunapHbIil ciydailHbIi ONBIT (MCHBITAHKE), YCIIEX U Heyaada. He3aBucumeblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe oxugaHue OMHAPHOW Cly4yaliHOUM BelWYuHBL. MaTeMaruuyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

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

IIpumepsl HENpepbIBHBIX ClOydanlHbIX BennuuH. [loHsTne O I1UIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMaJbHOM pacrpeaeacHun.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxJaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

JcTeTHYECKOe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP



Oynymeld mpodeccnr W peanu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTAIMeH Ha MPUMEHCHHE MAaTEeMAaTHYECKUX 3HAHWHM JUIS pelIeHus 3aaad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAayKM U  OONICCTBEHHOM MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATENbCKYIO JIESITEIIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00YUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
uccie008amenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS]  TOHATHW; YCTaHABIMBATh CYIICCTBCHHBIH  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpa3OBbIBATh  CYKICHUA:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;



e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BBIJBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABJIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HMHPOPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpHUPOBaTh MHPOPMAIUIO, MPEICTARIATh €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnevusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHHS 3aaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3ynbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHHUPOBaTh CBOM JIEWCTBHS C JPYTMMH 4JIE€HAMHU KOMAaH/[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:
COCTaBJIAThH IIJIaH, aJITOPUTM PEIICHUS 3a/a4d, BBIOUpATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
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, DJIEMEHTAPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIyYailHOTO 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, MPOTHUBOIMOJIOKHOE  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 OIBITA.

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

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX UCHBITAHUMN J10 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUHU 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 MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

Nmetp MIPEACTaBICHUE 0 HOpPMaJbHOM pacupeesieHuH.

9



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne /it P Kontpoannsl | IpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypcsl
1 [IpencraBieHue JaHHBIX U ONUCATEIbHAS 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyuaiiHble OTBITHI U CITydaifHbIe COOBITHS,
2 OIIBITHI C PABHOBO3MOYKHBIMHU 3 1 bubnmorexa [IOK
p https://m.edsoo.ru/e0b7b0fl
AJIEMEHTAPHBIMU HCXOaMHU
3 Omneparuu HaJl COOBITHAMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VcnoBHas BEPOITHOCTD, JEPEBO
4 CIIy4aliHOTO (I;JHHTa ¢o 151[ ia IIOJIHOM 6 bubnuorexa LIOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBHCUMOCTH COOBITUI
bu6nmoreka [IOK
5 4
DIEMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepHH IIOCIIEIOBATEIbHLIX UCIILITAHUN 3 1 bubmmorexa [IOK
p 4 https://m.edsoo.ru/e0b7b0f1
7 CiyyailHBIe BEJIMYMHEI U pacIIpeieIcHus 6 bubmmorexa LOK
ya pactipel https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
8 O000111eHIE U CUCTEMATH3AIIU 3HAHUI 5 2 https://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2
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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
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (1udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Marematuueckoe 0>XKHIaHue CIy9aiiHON 4 bubnnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 1 bubnnoreka [JOK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubmuoreka [JOK
3 3aKon GostbLmX Hncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpeproiBHbIE CcilydallHbIE BEJIMYNHBI 5 bubnmnoreka [JOK
(pacmipenieneHus) https://m.edsoo.ru/5fbc5dcl
bu6nmoreka [JOK
° Hopwmanerioe pacnpesenetiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 060061IeHUE U 19 5 bu6mmoreka [JOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/5fbcsdcl
OBUIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOTPAMME
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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 Kontpoabhbie | IlpakTnueckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IIpencraBienue qaHHbBIX C 1 bu6nmorexa [IOK
MOMOIIIBIO TaOJIUII U AUarpaMmm https://m.edso0.ru/25c6d12b
Cpennee apudmeTrueckoe,
MeanaHa, HanOoIbIlIee U
2 HaMMEHbIIIEE 3HAYCHH S, pa3Max 1 bubmrorexa LTOK
b ’ https://m.edsoo.ru/dd00738d
JUCTIEPCHSl, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apudmMeTuyeckoe,
MeanaHa, HanOoIbIlIee U
3 HaUMEHBIIIee 3HAYCHUS, pa3Max 1 bubnuorera LOK
b ’ https://m.eds00.ru/98645f6c
JUCTIEPCHSl, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIbIlee U
4 HaWMEHBIIIEE 3HAYCHHUS, pa3Max, 1 bubnuoteka [JOK
JUCIIEPCHs, CTAHAAPTHOE https://m.eds00.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.
IIpogopuenranus.
CityqaiiHbIe SKCIIEPUMEHTBI
N but6mmoreka [IOK
5 (OTIBITHI) U CITy4aiiHBIE COOBITHSI. 1

DneMeHTapHbIe COOBITHS

https://m.edso00.ru/347¢1b78
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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

(ucxompl)

BeposiTHOCTE citydaliHOTO
coObITHsI. BeposiTHOCTH COOBITHI

bubnunoreka LIOK

6
B OIIBITaX ¢ PABHOBO3MOXXHBIMHU https://m.edsoo.ru/64d75244
3JIEeMEHTapHBIMU COOBITUSIMU

7 BeposiTHOCTE citydaliHOTO bu6nuorexa LIOK
coObiTus. [IpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Orneparuu HaJ| COOBITHUSIMHU:

8 nepeceveHne, 00beIMHEHNE bu6nuoreka [IOK
COOBITHU, TPOTUBOIMOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. Inarpammsl Diinepa
Orneparuu HaJ, COOBITHSIMU:

9 nepeceveHne, 00beIMHEHNE bu6nuoreka [IOK
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus. Inarpammsl Diinepa

10 dopmyna cloKeHus bubmuoreka [JOK
BEPOSITHOCTEMN https://m.eds00.ru/3057365d
YcioBHast BEpOSTHOCTD.

11 YMHOXk€EHNE BEPOSITHOCTEH. bubnmnoreka [JOK
epeBo ciydaiitHOTro https://m.edsoo.ru/9a408d25
IKCIIEPUMEHTA
VYciioBHast BEpOSTHOCTD.

12 YMHOXkEHUE BEPOSITHOCTEH. bubnmnoreka [JOK
HepeBo ciydaiitHOTO https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
VYciioBHast BEpOSTHOCTD.

. bubmuorexa [IOK

13 YMHOXKEHHE BEPOSITHOCTEH.

HepeBo ciny4yaitHOTO

https://m.edsoo.ru/47fb6b11
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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

OKCIICPUMCEHTA

14 ®dopmyiia MOJIHOK BEPOITHOCTH bubmorexa OK
pMY P https://m.edsoo.ru/15941bec
15 ®dopmyiia MOJIHOK BEPOSITHOCTH bubmorexa HOK
pMy P https://m.edsoo.ru/a9ec13c8
16 ®dopmyra MOJHON BEPOSITHOCTH. bubmmoreka [JOK
HezaBucumele coObITHS https://m.edsoo.ru/e3dd5ac9
bubnuorexa [IOK
17 K 0 1
OHIpOIbHAd pabota https://m.edso0.ru/29dc6ch9
18 KomMOuHaTopHoe npaBuiio bubnmnoreka [HOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bubnuorexa [JOK
19 I1
CPECTAHOBKH H (paxTopuan https://m.edsoo.ru/d58ce6d1
bu6nuoreka [IOK
2 q i
0 HEHo coneTatin https://m.edso0.ru/7904dfb0
21 Tpeyronbuuk Ilackang. @opmyna bu6muoreka [JOK
omnoma Herotona https://m.edsoo.ru/fa47998f
buHapHBIN Cily4aiiHBINA OIBIT
HCIIBITaHUE), YCIIEX U Heyaaya.
22 %CSaBI/ICI/IMB)Ie};ICHLIT&HI/IZ[/I[CG WS bubmorexa [IOK
o p https://m.edso00.ru/2e1f2368
HE3aBUCUMBIX HCIIBITAHUN J10
MIEPBOTO ycrexa
93 Cepus HE3aBUCUMBIX HCTIBITAHUN bubnmnoreka [JOK
bepnymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
bubnunorexa LIOK
24 [TpakTuyeckas pabora ¢

HCITOJIB30BAHUEM JJICKTPOHHBIX

https://m.edsoo.ru/f4al5al4
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https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
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

Ta0JIUIL

. bubnnorexa [JOK

25 Catyuaiinas enunta . https://m.edsoo.ru/639be9aa
Pacrnipenenenue BeposiTHOCTEN. Bu6muoteka [JOK

26 1
Juarpamma pacnpeneseHus https://m.edso00.ru/6dc7ff39

97 CyMMa U Ipou3BeICHHE 1 bubmmoreka [JOK
CIIyYaHBIX BEIUYUH https://m.edsoo.ru/51b7ed5f

28 CyMMa U IpOU3BEICHHE 1 bubnmnoreka [HOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
ITpumeps! pacnpeaeaeHuii, B TOM

29 ‘II/II:)CJ'IG feml;T I/II)IISCKOC u 1 bubmmorexa [IOK

P https://m.edso0.ru/91e08061
OMHOMHAITHPHOE
[Tpumeps! pacnipeeneHuii, B TOM

30 4HCIIE TEOMETPUUYECKOE U 1 bu6muoreka [JOK
OMHOMHAIIBHOE https://m.edsoo.ru/5afffO5f
IIpogopuenranmus.

31 [ToBTOpeHue, 06001IeHUE U 1 bu6moreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 060061IeHUE U bu6moreka [JOK

32 . 1
CHCTeMaTHU3allus 3HaHUN https://m.edsoo.ru/e0la3dc4
TI'omoBasi mpoMeKyTOUYHAS

33 aT:eCTa mlp ! 1 1 bubmorexa HOK

1 https://m.edsoo.ru/a985ae79
HToroBast KOHTpoONbHAs paboTa
[ToBTOpenwme, 0600IIEHNE 1 bubnunorexa LIOK

34 . 1

CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34 5

I[TPOIT'PAMME
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https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
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 i JJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoxa Kourpoabnbie | IlpakTuyeckue | H3YIECHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
[ToBTOpenwue, 0600mEeHNE,
cHUCTeMaTU3alrs 3HaHU.
. bubmuorexa [JOK
Cry4aifHble OTIBITHI U

1 . 1 https://m.eds00.ru/430d330
BEPOSTHOCTH CITyYalHBIX X
coObIThii. Cepun HE3aBUCUMBIX -

WCTIBITAHUI
[ToBTOpenwue, 0600mEeHNE,
cHUCTeMaTU3alus 3HaHH.

9 CiyuyaiiHbl€ ONIBITHI U 1 bubnnoreka [JOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edsoo.ru/a573a292
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenue, 06001IEHNE,

CUCTeMaTH3aIlHs 3HAaHHH.

3 CriyuaiiHble ONBITHI U 1 bubnuoreka [IOK
BEPOSITHOCTH CIIy4alHbIX https://m.edso00.ru/07a5e861
coOpITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHUH
[ToBTOpenwue, 06001IIeHNE,

4 CHCTEeMAaTU3alMs 3HAHUH. 1 bu6mmoreka [JOK

CiyqaifHbIe OTIBITHI U
BEPOSITHOCTH CITy9alHBIX

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

coObITuii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI

IIpumeps! IpUMEHEHUS
MaTE€MaTUYECKOro OKUIaHUS

bubmuorexa [JOK

5
(cTpaxoBaHue, JIOTEpEs) https://m.edsoo.ru/ea27084d
Ipodopuenranus.

6 MaremaTH4eCKOe OKHUIAHUE bu6mmoreka [IOK
CYMMBI CITyYalHBIX BETUYUH https://m.edsoo.ru/Oadefe9e
Marematnueckoe 0KHAaHue

7 F€OMETPUYECKOr0 U bubmmorexa [JOK

P . https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOIO pacrpeaeaeHui
MaremMaTH4eCKOE OKUIaHUC bu6mmoreka [IOK

8 TEOMETPHYECKOTO U https://m.edso00.ru/17b0e76
OMHOMHUAILHOTO pacrpeeeHu i 9

9 Jucnepcus u craHgapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubnnorexka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

1 Jucniepcuu reOMETPUYECKOr0 1 bubnuorexa [JOK
OMHOMMAJIBHOTO pacrpeeIeHus https://m.edso0o.ru/4b5a495e
[TpakTrueckas padoTta ¢

12 HCITOJIh30BAHUEM DJICKTPOHHBIX bubmorexa HOK

p https://m.edsoo.ru/a53cd884
TaOIuUIL
3aK0H OOJBIITNX YUCE.
13 Br160opounbIii METO bubmmorexa [JOK
P . A https://m.edsoo.ru/94ddc34a
HCCIIeI0BAHUI
14 3aK0H OOJIBIITUX YHCEIL. bu6mmoreka [IOK
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https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
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

Br160opounbIii METO
HUCCIEeN0OBaHUN

https://m.edsoo.ru/cf23b369

[IpakTuyeckas pabora ¢

bubmuorexa [JOK

1
> HCTTOML3OBAMHEM SCKTPOHHAIX https://m.edsoo.ru/6c1d11a6
Ta0JIUIL
bubmuorexa [JOK
16 u 0 1
TOTOBAA KOHTPOIIbHAA PaboTa https://m.edsoo.ru/7e379f8f
[Tprmepsl HEPEPBIBHBIX
ciydaiiaeiX BenuunH. OyHKIUsS
17 I'IJ'I}(I)?“HOCTI/I acIpe eJ‘IeHyI/II{}I ) bubnmorexa LOK
pactipelt ’ https://m.edso00.ru/9f5b423d
PaBHOMEpHOE pacnpe/ieicHie U
€r0 CBOICTBa
[TprMepsl HETPEPHIBHBIX
CIy4alHbIX BeIndnH. OyHKIMS
18 HH}(;:HOCTH acrpe eJ'IeHyI/II{}I ) bubmmorexa [IOK
pactipelt ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u
€r0 CBOMCTBA
3anaun, MPUBOIAIINE K
19 HOpPMaJIbHOMY paclpeesICHUIO. bubnuoreka [IOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJTBHOTO pPaclpeIecHHUs
[TpakTrdeckas padoTa ¢
20 UCHOJIL30BAHMUEM DJIEKTPOHHBIX Eubmorexa IIOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpeHwue, 06001IeHUE U
21 CcHUCTEMAaTH3allHsl 3HAHUH Eubmorexa I[OK
H ' https://m.edso00.ru/72953f4c
OmuncarenbHas CTATUCTHKA
22 [ToBTOpeHnue, 0600IIeHNE U Bbub6mmoreka [JOK
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https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c

CHCTEeMaTH3aIus 3HaHUH.
OmnmncarenbHas CTaTUCTHKA

https://m.edsoo.ru/b699ad0c

23

[ToBTOpeHme, 0600mEeHNE 1
cucreMatTu3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bubmuorexa [JOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHME, 0000MIECHUE 1
cucremMaru3anus 3HaHu#. ONBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpeHME, 0000MIECHUE 1
cUCTEMaTU3alus 3HaHUM.
Brruncnenue BeposiTHOCTEH
coOBITHI ¢ MpUMEHEHHEM (OpPMYIT
U rpaduyecKkux MeTo/10B
(KoopauHATHas MpsiMasi, 1epeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5
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[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Beruucnenue BeposiTHOCTEH
cOOBITHI ¢ TpUMEHEHUEM HOopMYIT
U TpaduYecKX METOJIOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca
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[ToBTOpenme, 0600IIEHNE 1
cHUCTeMaTU3alys 3HaHU.
Brrunciienne BeposiTHOCTEM
COOBITUH ¢ TpUMEHEHUEM (HOpMYIT

bu6mmoreka [JOK
https://m.edso00.ru/5964f277
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U rpaduYecKX METOJIOB

(xkoopauHaTHAs NpsAMas, AepeBo,

auarpamma Jusepa)

[ToBTOpeHue, 0600mEeHUE 1
cUucTEMAaTH3alUs 3HAHWIA.
Brrunciienne BeposiTHOCTEM

COOBITHIA ¢ IpUMEHEeHUuEM GopMyI

bubmuorexa [JOK

28 U TpapiIecKuX METO0B https://m.edsoo.ru/e71debe4
(koopauHaTHas NpsAMas, 1epeBo,
quarpamma Oitiiepa)
IIpogopuenranmus.
IToBTOpEHHE, 0000IICHUE 1

29 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
CrnyualiHble BEJTMUMHBI U https://m.edsoo.ru/00b2efb3
pacnpeeeHus
[ToBTOpenue, 06001IeHUE U

30 CHUCTeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
CrnyualiHble BETUYHUHBI U https://m.edsoo.ru/lcc2df8f
pacnpeeeHus
[ToBTOpenue, 06001IeHUE U

31 CHCTEeMaTH3aIs 3HAHHMH. bubmuorexa [JOK
MareMaTH4eckoe OKHUIaHNue https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJTMYNHBI
[ToBTOpeHwue, 06001IeHUE 1

39 CHCTEeMaTH3aIs 3HAHHMH. bubmuorexa [JOK
MaremaTnyeckoe OKHIaHHnE https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJMYHHBI

33 I'onoBasi mpoMeKyTOYHAS 1 bubnnorexka [HOK
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aTrecranus

HtoroBast koHTpoJIbHAs paboTa

https://m.edsoo.ru/0fd6d597

bubmuorexa [JOK
[ToBTOpEeHME, 0600IICHUE U
34 . 1 https://m.edso0.ru/5006273
cUCTEMATH3AaLMs 3HAHUN .
OBUIEE KOJIMYECTBO YACOB I10 34 9

[TPOPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
npoBepsieMor .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
0 pe3yJbTarTa
6 Teopust BeposITHOCTEN U CTAaTHUCTUKA
6.1 YuraTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
OnepupoBarh MOHATUSAMHU: CpeAHee apudmMeThdeckoe, MeanuaHa,
6.2 HauOospllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIM SKCHEpPUMEHT (OMBIT) MU
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (dJIEMEHTApHBIN HMCXOM)
6.3 CIly4allHOTO  ONbITa; HAXOAWTh BEPOATHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMH CITyYailHBIMHM COOBITUSMHU, HAXOUTh U CPABHUBATH
BEPOSITHOCTH COOBITHI B M3yYEHHBIX CITyYalHBIX IKCTIEPUMEHTAX
Haxoaute u GopmynupoBaTh COOBITHS: MepecedeHne U 00beTUHEHNE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE NaHHOMY COOBITHIO;
' MOJIb30BaThcs  auarpaMmamu  Oitiepa U (GopMyJIoH  CIIOKEHUsS
BEPOSATHOCTEH MPU peLIeHUH 3a7a4
OnepupoBaTh TOHATUSMH: YCIOBHas BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HAXOAUTH BEPOSITHOCTU C MOMOIIBIO TIPAaBUJIa YMHOXKEHHUS, C
MMOMOIIBIO JEPEBA CIYYANHOIO OIbITA
6.6 [TpuMeHsTH KOMOMHATOPHOE TPABWIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OmnepupoBaTh TOHATUSMH: WCIBITAHWE, HE3aBHCHUMBIE HCITBITAHUS,
6.7 cepus UCTIBITAaHUM, yCIIeX U Heyaauya; HaXOAUTh BEPOSTHOCTH COOBITHI
' B CEpUM HE3aBHCHUMBIX HCIBITAHUN JIO TEPBOTO YycCliexa, HaXOAWUTh
BEPOSTHOCTH COOBITUH B cepuu ucbITaHui bepHym
6.8 OnepupoBaTh MNOHATUSAMH: CilydaifHash BEJIMYMHA, paclpeesieHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus




11 KIIACC

Kon
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
npoBepsieMor .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
0 pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATHUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTU 3HAYCHUW CIIy4yalHOW BEJIMYMHBI 10
pacrpeiesIeHUIO WIH C MOMOIIbIO AUarpaMm
OnepupoBarh TOHITHEM MAaTEMaTHYECKOTO OXUIAHHS, TPUBOIUTH
£ 5 MpUMEpPhl  TOTO, KaK TNPHUMEHSAETCS MaTeMaTHYECKOE OXKHIAHHE
CIIy4yallHOM BEJIMYMHBI, HAXOJIUTh MATEMAaTHYECKOE OXHUIAHUE TI0
JTAHHOMY pacHpe/IeICHUIO
5.3 HNwmetp npeacTaBiaeHne 0 3aKOHE OOJIBIITUX YHCETT
54 HNwmetpb npeacTaBiaeHne 0 HOPMaJIbHOM PaCIIPEACIICHHUI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne JaHHBIX C [OMONIbIO Tabmun u  guarpamm. Cpeanee
6.1 apupmeTHyeckoe, MeAMaHa, HauOoJplllee M HaWMEHbIEe 3HAYEeHUs, pa3Max,
JUCIEpPCUs U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrayvaiiHple SKCIEPUMEHTHI (OIBITBI) M CIy4YailHble COOBITHS. DJeMEHTapHbBIE
coObITHs (ucxoabl). BeposTHOCTh ciydaiiHOro coObITHA. biaM30CTh YacTOTHI U
6.2 BEPOATHOCTH  coObiTui.  CiydaiiHble  ONBITBI C  PaBHOBO3MO>KHBIMU
JIEMEHTAPHBIMH ~ COOBITHSIMH.  BeposiTHocTH ~ coObITMH B ONBITax €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepauuu Hajx COOBITUAMHU: IEpecedeHHe, OOBbEIMHEHHUE, MPOTHUBOIOJIOKHBIE
' coObiTud. uarpammel Ditnepa. opmyna ca0KeHUsT BEPOSATHOCTEH
6.4 VYcnoBHas BEPOATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. [lepeBo cily4ailHOro
' skcniepumenTa. dopmyna nosiHoH BeposiTHOCTU. HezaBucrumMbie COOBITHS
65 KombOunaropaoe mnpaBuino ymHoxeHus. lIlepectanoBku u ¢axrtopuan. Ywucno
' coueranuil. Tpeyronsauk [lackans. @opmyna 6unoma HeloToHa
bunapHblif ciydaiiHblf ONBIT (MCIBITAHME), ycmex M Heydada. HeszaBucumbie
6.6 ucnelTanusa. Cepusi HE3aBHCUMBIX HUCHBITaHUM 110 mnepBoro ycmnexa. Cepus
HE3aBMCHUMBIX UCIIBITaHUN bepHym
Crnyuaitnas BEJIMYMHA. Pacnipenenenne BEPOSITHOCTEH. HuarpamMmma
6.7 pacupenenenus. IIpumepsl pacnpeneneHuil, B TOM 4YHUCIE T€OMETPUYECKOE H

OMHOMHUAJIBHOE
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11 KIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
) Teopust BeposTHOCTEN U CTATUCTHKA
YucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIUYMH: MAaTEMaTHUECKOE O0XKHJaHUE,
JUCIIEpCUsl M CTAHJAPTHOE  OTKIIOHEHHE. [Ipumepsl  HpUMEHEHHUS
£ 1 MaTEMaTHUYECKOI0 O’KMJIaHUs, B TOM YHCIIE€ B 3aJa4ax W3 IOBCEIHEBHOM >KM3HU.
' MareMarnueckoe OXUJAaHUE OMHAPHOW CIydalHOW BEJMYMHBI. MaTemMaTH4YecKoe
OKUJAHUE CYMMBbl CIy4aliHbIX BEJMYMH. MareMaTH4ecKoe OXUIAaHUE W
JUCTIEPCHUsi TEOMETPUYECKOTO U OMHOMHATILHOTO pactpeeieHui
5 3aKkoH OOJBIIMX YKCEN U €ro poiib B HayKe, MpUpoje U odiiecTBe. BriOOpoUHbIit
' METOJ MCCIIEOBAaHUI
[IpuMepsl HENpEpBIBHBIX CIydYaWHbIX BenuuMH. lloHATHME O IIIOTHOCTH
5.3 pacnpeneneHus. 3agadn, NPUBOJSAIINE K HOPMAJIbBHOMY pactipenenenuto. [lonstue

0 HOPMAJIBHOM pacHpe/ielIeHu
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
NnpoBepsieMor OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
0 TpedoOBaHUsI  00pPa30BaHUA

Bnagenue Meronamum 10Ka3aTeNbCTB, AJTOPUTMAMM PEIICHUSA 3ajad;
yMeHue (GOopMyIHpOBaTh M OIEPUPOBATh IOHATHSMHU: OIpEAEICHUE,
aKcuoma, Teopema, CJEICTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHATh HX; YMEHUE (POPMYTUPOBATH
oOpaTHO€ UM IMPOTUBOIOJIOKHOE YTBEPKACHHE, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIb30BaTh METOJ MAaTEMaTU4YeCKOM WHAYKIWH;
IIPOBOJUTH  JTOKA3aTEJIbHBIE PACCYXKACHUS IIPU pELICHUH  3aj]ad,
1 OLICHMBATh  JIOTMYECKYKD  IPAaBUJIBHOCTb  PAcCyXACHHWH;,;  yMEHHE
OIIEpUPOBATh MNOHATUSAMU: MHOXKECTBO, IOJMHOYKECTBO, OIEpAallUU Haj
MHO)KECTBAMHU; YMEHHME HCIOJb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIN
anmnapar Juis OIIMCaHUs PEaJIbHBIX MPOLECCOB U SIBICHUH U IPU PELICHUN
3aJa4, B TOM 4HCIE M3 JAPYrUX YYeOHBIX NPEIMETOB; yMEHHE
OTIEpPHPOBATH MOHATUSIMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh M OIUCBHIBaTh rpadbl pa3iIMuHbIMU
croco0amMu; NCIIOIB30BATh Tpadbl IPH PEHICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSMH: HaTypalbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LEIbIM IT0Ka3aTesieM, KOPEeHb HaTypaJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM IOKAa3aTeNIeM, CTENIEHb C JIEHCTBUTEIbHBIM TIOKa3aTeNEM,
jJorapu@m 4ucia, CUHYC, KOCHHYC M TaHT€HC IMPOU3BOJILHOTO 4YHCIIA,
OCTaTOK IO MOZYJI0, PAalMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHO)KECTBA HAaTYPaJIbHBIX, LEJbIX, PALUOHAIBHBIX, JIE€HCTBUTEIBHBIX
4liCell; YMEHHME MCIOIb30BaTh IPHU3HAKK JEIMMOCTH, HaWMEHBUIMH
oOmuMi NenuTeNnb M HauMEHbIIee ollee KpaTHoe, anroputM EBkimuaa
IIpM PpEUIEHMM 3a/ad; 3HAKOMCTBO C Ppa3JIM4YHBIMU IO3UIMOHHBIMH
CUCTEMAaMM CUHUCIICHHS, YMEHHUE BBINOJHATh BBIUMCICHHE 3HAUCHUN U
peoOpa3oBaHUs  BBIPAKEHUH CO CTENEHAMH U Jiorapupmamy,
npeoOpa3oBaHus  APOOHO-PAIlMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEpPUPOBATh  MOHATHUSIMU:  IIOCJIENOBATENbHOCTh, apUpMeTHUECKas
mporpeccusi, reoMeTpuYecKas Mporpeccusi, OecKOHeuHO yObIBaromias
reoOMeTpHUUECKasl MPOTPECCHs]; YMEHHUE 3aJaBaTh IM1OCIIEJOBATEIbLHOCTH, B
TOM 4YHCJI€ C MOMOILIBIO PEKYPPEHTHBIX (HOPMYJ; YMEHHE ONEepUupoOBaTh
MOHATUSIMM: KOMIUJIEKCHOE 4YHCIIO, CONpPSDKEHHBIE KOMIUJIEKCHBIE 4YHCIIa,
MOJYJIb U apryMEHT KOMILJIEKCHOTO YHucia, opMa 3almucu KOMIUIEKCHBIX
yucen (reomeTrpuyeckas, TpPUTOHOMETpUYeckas U aiureOpanydeckas);

yMETh TIPOU3BOANTH apU(PMETHUUECKHE JEHCTBHUS C KOMIUIEKCHBIMU
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YHClIaMU; TPUBOAUTH MPUMEPHI HCIOJb30BAHUS KOMILUIEKCHBIX YHCE;
ONEPUPOBATH MOHATUAMU: MaTpuUla 2X2 U 3X3, onpeAeauTeab MaTPULIbL,
reOMETPUUYECKUN CMBICT OINpeaeInTeNs

YMeHue onepupoBarb NOHATHSAMU: palUOHAIbHBIC, UPPALUOHAIBHEIE,
[OKa3aTebHble, CTENEHHbIE, JorapupMUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMbl; YMEHUE OIEPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUHM U HEPABEHCTB, PaBHOCHJIBLHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOLIBIO PaA3JIMYHBIX IPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C IIapaMETPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTU4EeCKUX
3aJa4 M 3a/1a4 U3 Pa3JIM4YHbIX 00JIacTel HAyKu U peabHON KU3HU

YMeHne omnepupoBarh TMOHATHSAMH: (YHKIHSA, YETHOCTH (YHKIWH,
MEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
¢GbyHKINH, SKCTpeMyM (YHKLIWHU, HAauOOJbIIee W HAaMMEHbIIee 3HAYCHUS
(GyHKLIMN HAa IPOMEXKYTKE, HENpepbIBHAS (PYHKIUS, aCUMIITOTHI rpaduka
¢GbyHKUMH, NIepBas U BTOpas MPOU3BOAHAS (YHKLUHU, T€OMETPUUECKUHN U
¢u3nyeckuif CMBICI TPOM3BOIHON, TIepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpaj; yMEHHE HaXOOUTh aCUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUUCIATh  INPOU3BOJAHBIE CYMMBI, IPOM3BEICHHUS, YacCTHOIO W
KOMIIO3UIIMU (DYHKIMIA, HAXOIWTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKINW; YMEHHE HAXOJUTh HPOM3BOJIHBIC SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JUISl HCCIeAOBaHUA (DYHKIUH,
HaXOJIUTh HaWOOJbIIME M HAaWMEHBIINE 3HAYeHUs (DPYHKUUN; CTPOMUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapara MaTeMaTH4eCKOro
aHaJIM3a, NPHUMEHATH IPOMU3BOJHYIO J[UId HAXOXKIEHUS HaWIydIlero
pelleHns B NPUKIAAHBIX, B TOM 4YHCJIE COLMAIBbHO-DKOHOMHYECKHX U
¢bu3nYecKkux 3aavax; HaXoJUTh IUIOIAAN U 00BEMBI (PUTYpP C TIOMOIIBIO
UHTErpana; MNpUBOJAUTH IMPUMEPhl MAaTEMaTHUYECKOIO MOJEIMPOBAHUS C
MOMOMUIBI0 AU(PPEepeHIInaTbHbIX YPaBHEHUM

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (yHKIMM, oOOpaTHas
GyHKIMSA, KOMOO3MLIMA (QYHKUUH, NuHelHas (GyHKLWs, KBaJpaTU4Has
¢byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAas GyHKIMS,
TpUroHOMeTpuueckue  (yHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QyHKIUU; yMEHHE
CTpPOUTHh TpaUKU H3Y4YEHHBIX (QYHKIUI, BBIMNOIHATH MPEoOpa3OBaHUS
rpaduKoB (QYyHKIIHIA, UCIIONB30BaTh TPapUKH Uil U3yUeHHUs MPOLIECCOB U
3aBUCUMOCTEH, MpU pelIeHHH 337ad U3 APYrHX Y4eOHBIX HPEIMETOBH
3aJa4 U3 peajbHOM JKU3HU; BBIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCTIOIb30BaTh CBOUCTBA U rpaduku QYHKIMH JUIs pelIeHUs
yYpaBHEHMI, HEpPAaBEHCTB U 3aJad C [apaMeTpaMH; H300paxarbh Ha
KOOPJAMHATHON IIOCKOCTH MHOKECTBA PEIICHU ypaBHEHUH, HEPABEHCTB
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1 UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauMd pPa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJIM M YacTH, HA JBIDKEHHE, padoTy, CTOUMOCTb TOBApOB H
yCIIyT, HAJIOTH, 33[a4d U3 00JacTH YIPABJICHUS JIMYHBIMA U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMsI, YpaBHEHMs, HEPABEHCTBA M MX
CUCTEMBI II0 YCIIOBHIO 3aJa4d, HMCCIEIOBaThb IOJYYEHHOE pELICHUE HU
OLIEHUBAaTh MPaBJONOJO0HOCTh pE3yJabTATOB; YMEHHE MOJAEIMPOBATH
peanbHBIE CUTyallMd HA A3BIKE MATEMAaTHKU; COCTABJIATH BBIPAXKCHUS,
YpaBHEHUsS, HEPAaBEHCTBA M UX CHUCTEMbl II0 YCIOBUIO 33Ja4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHMEM aImmapara
anreOppl, UHTEPIIPETUPOBATH MOIYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apudMeTHuecKkoe, MeanuaHa,
HauOoIbIIee U HAMMEHBIIIEe 3HAYCHHUS, Pa3Max, TUCIIEPCHs], CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
nH(pOpPMAIHIO, TPEICTABICHHYIO B TAOIUIAX, HA [UarpaMMax, rpadukax,
OTPaKaKOIYI0 CBOMCTBA PEAIBHBIX IPOLIECCOB U SIBJICHUM; IIPEICTABIIATH
uHOOpMALMIO € TIOMOLIBIO TAaONMIl M JUarpaMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM TIpapUuecKux
METOZOB U  3JEKTPOHHBIX  CPEIACTB; TIpapHUuecKd  HUCCIEA0BaTh
COBMECTHbIE HAONIOEHUS] C IIOMOIIBIO JHarpaMM pacceUBaHUSA U
JIMHEHHOM perpeccuun

YMeHue onepupoBaTh IOHATUSAMU: CIy4YalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIYYalHOTrO COOBITHS; YMEHHUE BBIYMUCIATH
BEPOSATHOCTh C MCIIOJIB30BAaHUEM TIpaUUecKX METOJ0B; MPUMEHSThH
(GOpMyIIbI CIOXKEHUS U YMHOXKEHUS BEpOSATHOCTEW, (QopMyay MOJHOU
BEpOATHOCTH, (popMyny bepuynnu, koMOMHaTOpHBIE QaKThl U POPMYIIBL;
OLICHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIepUpOBATH
MOHATUSIMM:  CllydaiiHas BeJIMYMHA, pACHpPEeIeHUe BEpPOSTHOCTEH,
MaTEMaTHUYECKOE OXHJAaHWE, IUCHEPCHS U CTAaHAAPTHOE OTKJIOHEHHE
cllyyailHOM BeNMYMHBL, (YHKUMU paclpeieieHuss ¢ IUIOTHOCTH
PaBHOMEpPHOIO, IIOKa3aTE€IbHOTO W HOPMAaJbHOIO paclpeaeieHul;
YMEHHME HCIOJb30BaTh CBOWCTBA W3YYEHHBIX DACIpEAENeHUN Ui
pelieHust 3aj1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOUYHBIX HCCIENIOBAaHUI; yMEHHE MPUBOJAUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIMX YHMCET B IPHUPOJIHBIX M OOLIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWH, YWCIO TepecTaHoBOK, OwHOM HproToHa; ymeHHe
MPUMEHSATh KOMOMHATOPHBIE (DAKThI M PAacCYKJICHUS JJIS PELIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHI; COCTaBJIATh
BEPOSTHOCTHYIO MOJIENb M MHTEPIPETUPOBATH MOJYUYEHHBIH PE3YIbTAT

YMeHue onepupoBaTh IOHSATUSMHU: TOYKa, TMpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIja, IUIOCKUH  Yrodi,
JBYIpaHHBIA yroj, TPEXTPaHHBIA YroJ, CKpEIMBAIOIIMECS IMpsMBbIE,
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MapajuieIbHOCTh M MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY NPSIMBIMH, Yrojl MEXAY MPsIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHHE MEXIY
MPSIMBIMU, PACCTOSHUE MEX]Y IIOCKOCTSIMU; YMEHHUE HCIIOIb30BaTh MPH
peleHrH 3a/1a4 M3y4YeHHbIE (PAKTHI M TEOPEMBl IJIAHUMETPUHU; YMEHUE
OLIGHUBATh  pa3Mephl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOHTH
MaTEeMaTUYECKUE MOJEIU C IIOMOIIbI0 T€OMETPUYECKUX MOHATHH MU
BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a7aun

10

YMeHue onepupoBaTh MOHATHIMHU: IUIOUIAIs (HUTYpPBI, 00bEM (UTYPBI,
MHOTOTPAaHHHK, NPaBWIbHBIM MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA,
Ky0, mapamjenenumesn, Mpu3Ma, NUpamMuaa, ¢Gurypa M IMOBEPXHOCTb
BpallleHUs, IWIMHIpP, KOHYyC, IIap, cdepa, miomaas cepsl, MIOMaab
MOBEPXHOCTH NHPaMHUIbBI, MPHU3MBI, KOHYCa, IMIMHApA, 00BEM KyOa,
NPSMOYTOJBHOTO TapajuIeNIeNHIeaa, MUPAMHIbI, NPU3MBI, LWIMHIPA,
KOHYyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs KOHYca M LWIMHIPA,
napajulellbHble OCH WM OCHOBaHHMIO, CEYCHHE IHapa, IUIOCKOCTb,
Kacamomascss cQepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOHUTh CEYCHHUE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAaHHUKH, (QUTYPHI U TOBEPXHOCTH
BPAILICHHS, UX CEUCHHSI, B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJCTB;
yYMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPHUUECKUX (UTYP, CAMOCTOSATEIHLHO
(GbopMyIHpOBATH OMpEACTCHUS M3y9aeMbIX (DUTYD, BBIIBUTATh THIOTE3bI
O CBOWCTBax W MpPU3HAKaX I'€OMETPUYECKUX (uryp, 0oO00CHOBBIBATHHIH
OIlpOBepraTb MX; YMEHHE NPOBOAWUTH KiaccUpHKauuio Quryp 1o
pa3UYHBIM TpPU3HAKaM, BBIMOJHATE HEOOXOIUMBIE JOMOJHUTEIbHBIE
MOCTPOCHHUS

11

YMeHue onepupoBaTb TMOHATHAMM: JIBUKEHME B IPOCTPAHCTBE,
napajiesIbHbli epeHoC, CUMMETpUsl Ha IMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe 10100Us, NOJOO0HBIE (GUTYpHI;, YMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (QUIYpBl, B TOM 4YHCJE B NPHUPOJE,
WCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPHUYECKHE OTHOIICHHS
IpH pelieHUH 3a/1a4; HaXOIWTh T'€OMETPHUYECKHE BEIWYHMHBI ([UIMHA,
yroi, IUIOIIaJb, O0BbEM) NIpPU pELIEHUH 3aJad M3 JIPYruX Yy4eOHbIX
MPEIMETOB M M3 PEaTbHOH JKW3HU; YMEHUE BBIYHCISTH T€OMETPHUECKUE
BEIMYUHBI (JUIMHA, YTOJ, IUIOIAAb, OOBEM, IUIOIIAAb IOBEPXHOCTH),
UCTOJb3ysd W3y4eHHbIE (DOPMYNBl MU METOJbI, B TOM YHCIIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHM/JIbI, IPU3MBI, KOHYCA, [IMIUHJIPA, TUIOMAAb CQepsl;
00bEM Ky0a, MpsIMOYTOJBHOTO Hapajliesienunesa, MUpaMuIsl, TPU3MBI,
MWIMHApPA, KOHYyCa, MIapa; yYMEHHWE HaXOJWUTh OTHOIIEHHE OO0BEMOB
Mo100HBIX pUryp

12

YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHWCIO, pa3j0KEHHE BEKTOopa MO Oa3ucy,
CKaJIIIPHOE TPOU3BEICHNE, BEKTOPHOE IMPOU3BEACHUE, YIOd MEXIY
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BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ
JUIS  pElIeHUs] TeOMETPUYECKHX 3aJady MW 3aJad JpYrux y4deOHbIX
MIpeIMETOB

13

YMenue BbIOMpaTh NOAXOIAIIMM METOJ Il pEUIeHHs 3alaud,
[NOHMMAaHHWE 3HAYMMOCTH MATEMATHUKM B W3YYEHHUHU [PUPOJHBIX H
OOIIECTBEHHBIX  MPOLIECCOB W  SIBJICHMI; yMEHHME PACIO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKU B MCKYCCTBE, YMEHHUE IPHUBOJIUTH
MpUMEPbl  MATEMATHYECKUX OTKPBITUH POCCUMCKOW UM  MHUPOBOMU
MaTeMaTU4eCKOU HayKH
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 Yucna 1 BEIUUCIIEHUS

1.1 | HarypaubHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCEN

Pannonaneubie  uncina. OOBIKHOBEHHBIE U JCCATHYHBIC JIPOOH, TIPOIEHTHI,

1.2 OCCKOHEYHBIC MTEPUOJUUECKHUE IPOOH

13 Apudmerndeckuii KopeHb HAaTypaJIbHOW cTerneHu. J[elcTBus ¢ apudmeTHaecKuMu
' KOPHSIMU HAaTypaJIbHON CTEIIEHU

14 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ palMoHAIbHBIM Moka3aresaemM. CBoMCTBa
' CTENEHU

15 CuHyc, KOCHMHYC M TaHTE€HC 4YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'0 aprymeHTa

1.6 | Jlorapudm uncna. JlecsiTuuHbIE U HATYypaAIbHbBIC JIOTAPUPMBI

I[eﬁCTBHTCHLHbIe qucia. ApI/I(bMCTI/I‘leCKI/Ie orncpanun C HeﬁCTBHTCHLHLIMH
1.7 qHucCJjiaMu. HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, IIpaBUJIa OKPYIJICHUS, IIPUKHUIKA U OLICHKA
pe3yiibTara BBIUMCIICHUH

1.8 | IIpeoOpazoBaHuE BHIPAKCHHMA

19 KoMmruiekcusie gmcia

2 YPaBHeHI/IH 1 HECPABCHCTBA

2.1 | Lensle u qpoOHO-paIMOHATIFHBIE YPABHEHUS

2.2 | VppauuoHanbHbIE YpaBHEHHS

2.3 | TpuroHomerpuueckue ypaBHEHUS

2.4 | TlokasarenbHbIC U Torapu(hMUIECKHAE YPABHEHUS

2.5 | Lemnsle u qpoOHO-pannOHATHLHBIE HEPABEHCTBA

2.6 | VppauuoHaiabHbIe HEPABEHCTBA

2.7 | TlokasarenbHbIE U Torapu(MUIECKHE HEPAaBEHCTBA

2.8 | Tpuronomerpuueckrue HEpaBEHCTBA

2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.1
0

YPaBHeHI/ISI, HEPABCHCTBA U CUCTEMBI C ITapaMETpaMu

2.1
Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI

3 OyHKIHH U TpaduKu

3.1 | ®ynkuus, cnocoOwsl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. B3aumbHo obOpaTHble
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byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN

Ob6nacte onpeneneHuss W MHOXECTBO 3HaueHud ¢yakmuu. Hymu  dyHkimm.
[IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

3.2 MakcumMymMbl ¥ MUHUMYyMBl GyHKIMdA. HamOonbliee um HauMeHbIEe 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHast QyHKIUS ¢ HATypalIbHBIM U LIETBIM MOKa3aTeneM. E€ cBoiicTBau rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpauku
3.5 | IlokazarenbHas u jorapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaPuKu
36 Touku paspsiBa. AcuMmMnToThl rpadukoB  (yHknuit. CBoicTBa  (QyHKIMIA,
' HEIIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEIILHOCTEN
3.8 | Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna CI0KHBIX IPOICHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 | IlpousBomuas GpyHkiuu. [Ipon3BoaHbIE AIIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHre TPOM3BOJHONW K HCCIENOBAaHUIO (GYHKIUMH Ha MOHOTOHHOCTH U
4.2 | oskctpemymbl. HaxoxkneHue HanOONbIIEr0 W HAaMMEHbIEro 3HaYeHUs (QyHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpaznas. MHTErpa
5 MHoOXecTBa U JIOTUKa
51 MHoxecTBO, onepauu Haj MHOKecTBaMU. [uarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 | OmnucartenbHas CTaATUCTHKA
6.2 | BepostHOCTB
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha IOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena u MOBEPXHOCTH BpAILlEHUS
7.5 | KoopauHaTbl U BEKTOPBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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