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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca «BeposSTHOCTP W CTaTHCTHUKA»
06a3zoBoro ypoBHs s oOydvaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETro
oOmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUIA,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0O€CTIEUYMBAET OBIAJACHHE KIFOUEBBIMU
KOMIICTCHIIMSIMH, COCTABJISIOIIMMU OCHOBY JJISI CaMOPAa3BUTHS M HEMPEPHIBHOTO
oOpa3oBaHuUs, 1IETOCTHOCTDh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yYaIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposITHOCTh M CTaTHCTHKa» 0a30BOT0 YPOBHS SIBIISIETCS
IPOJODKEHUEM U Pa3BUTHEM OJAHOMMEHHOrO yd4eOHOro Kypca 0a30BOTO YpOBHS
ocHoBHOM mmikoJyibl. Kypc mpennasnaden st (popmupoBaHus y oOydaromiuxcs
CTaTUCTUYECKOM KyJNbTYpbl M TOHUMAHHS pOJIM TEOPUH BEPOATHOCTEM Kak
MaTeMaTHYeCKOTO MHCTPYMEHTA AJI U3Yy4YeHUs CIy4yailHbIX COOBITUM, BETUYHUH U
npoueccos. Ilpu u3ydeHum Kypca 00OramaroTcs MNPEACTABICHUS YYalllUXCs O
METOJAaX UCCIEA0BAHUA U3MEHUNBOTO MHUPA, PA3BUBAECTCS MIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTEMaTHYECKUX METOJOB IO3HAHHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

CopeprkaHne Kypca HalpaBJICHO HA 3aKPEIUICHHE 3HAHUM, MOJYyYEHHBIX NPU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PAa3BUTUE IIPEACTABICHUN O CIIyYalHbIX
BEJIMYMHAX W B3aMMOCBA3SX MEXIYy HHUMH HAa BAXHBIX NPHUMEPAX, CHOXKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAKOLIETO MUPA.

B coorBercTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeJHEN IMIKOJIbl Ha 0a30BOM YpPOBHE BbIJIEIEHBI
CIEAYIOIIME OCHOBHBIE CcoOJepKaTelbHble JUHUM: «CiydallHble COOBITUS W
BEPOATHOCTHY, «CiryyaliHble BETMUUHBI U 3aKOH OOJIBIINX YHUCEID.

Baxxnyro 4actb Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOro U
OMHOMMAIILHOTO paCIpeesieHUid U 3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTAMHU
— IIOKA3aTEeJIbHBIM U HOPMAJIbHBIM PaCIpEACICHUAMH.

Conepxxanne nuHuUM «CryyaiiHble COOBITUSL M BEPOATHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PaCHpEleTIeHUN BEPOSITHOCTEN
MEXAY 3HAUYCHUSAMH CIy4alHbIX BEJMYWH, a TaKXe 3Ta JUHUS HE0OXoaAuMa Kak
0aza UId HM3yYEHHs 3aKOHA OOJIbIIMX YHCeNl — (PYHIaMEHTAIBHOIO 3aKOHa,
JEHCTBYIOLIEr0O B MpUpPOJE U OOIIECTBE M HMMEIOIIET0 MaTeMaTHUYECKYHO



dopmanuzaruio. Cam 3aK0H OOJIBIIMX YHCEN MpeJiaraercs B 03HAKOMHUTENIbHOM
(dopMe ¢ MMHUMAaJIbHBIM UCIIOJIb30BAaHUEM MaTEMATUYECKOT0 popMaIn3ma.

Tembl, CBsI3aHHbIE C  HEOPEPHIBHBIMU  CIyYallHBIMM  BEJIMYMHAMH,
AKLEHTUPYIOT BHUMAaHHE IIKOJIBHUKOB HA OMNHCAHUM M H3YYEHHH CIy4YalHbIX
SBJIEHUI C MOMOIIBI0 HENpPephIBHBIX (PpyHKIMNA. OCHOBHOE BHUMAaHHE YAENSETCS
NOKAa3aTEJIbHOMY M HOPMAJIbHOMY PacHpeleleHUsM, IPU 3TOM IPEANOoaraeTcs
O3HAKOMUTEIBbHOE U3Yy4YEHHE Marepuana 0e3 JI0Ka3aTelbCTB MPUMEHSEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BepoATHOCT, M CTaTHCTHKA» Ha 0a30BOM YpOBHE
OTBOAMUTCS | Yac B HEJENI0 B TEUYEHUE KaXKJOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YacCoB.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

[IpencraBinenne JaHHBIX C MOMOIIbI0 Tabmui W auarpamm. CpenHee
apumMernyeckoe, MeAMaHa, HauOOJbIIEE M HAaWMEHBIIEE 3HAYEHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

Crny4aliHble SKCIIEpUMEHTHI (OMBIThI) U CIIy4alHble COOBITHS. DJI€MEHTapHbIE
coObITUs (MCXOJbl). BepoaTHOCTh ciaydalHOrO coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTU  coObITH.  CiydailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU  COOBITUSMHU.  BepodaTHOCTH  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Onepatuu Hag COOBITUSAMU: MepecedeHne, 00beAMHEHUE, TTPOTUBOIOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTE.

VYciloBHass BEPOSITHOCTb. YMHOXEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcriepuMenTa. @opmyiia MoTHON BeposiTHOCTU. He3aBucumeblie COOBITHS.

KomOunaropnoe npaBuino ymHoxkenus. [lepectanoBku u (axropuan. Yucio
couetanuii. Tpeyronbuuk [lackansa. ®opmyna Ounoma HeroToHa.

buHapHBIil ciydaiiHblil ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumbie
ucnbiTanns. Ceprss HE3aBUCHMBIX HCIBITAaHWM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyu.

Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposATHocTen.  Ilmarpamma
pactipenenenus. [lpumepsl pacrpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMMAJIbHOE.

11 KIIACC

YucnoBele  XapakTEPUCTUKM  CIIyYaWHBIX BEJIMYHMH: MaTEMaTUYECKOE
OKMJAHWE, IUCIEPCUs M CTaHJAPTHOE OTKJIOHEHHe. llpumepsl mnpumeHeHus
MaTE€MaTUYECKOI0 OKHUJAHUSA, B TOM 4YMCIIE B 3aJa4ax U3 IOBCEAHEBHOM KU3HM.
MaremaTudeckoe OxupaHue OMHAPHOW CIIy4yallHOW BeNWYMHBL. MaTemaTudyeckoe
OKMJIAHUE CYMMBI CIy4YalHBIX BEJIWYMH. MareMarndyeckoe OXHUIaHUE U
JUCTIEPCHUS TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

3akoH OONBLIMX 4YHCEI WU €ro pojib B HayKe, MPHUPOAEC U OOILIECTBE.
BBI00pOYHBIN METOT NCCIAEA0OBAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4YaWHBIX BeNWYHMH. [loHATHE O IUIOTHOCTH
pacrpeneneHus. 3aaadu, NIPUBOASIINE K HOpMaIbHOMY pacupeaesneHuto. [lonstue
0 HOPMAJIbHOM PacCIpeeICHUN.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yrTC:

I'paknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCs KaK aKTUBHOI'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOINEeCTBA, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
Iporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaXkIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO JTUX JIOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHWS, OSTHYECCKOTO  IIOBEJICHHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYyIIIEro.

AcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paccyxIcHUN;
BOCHPUUMUYHUBOCTHIO K MATEMaTUUYECKUM aCIIeKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

cOPMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MAaTEMAaTHUYECKUE 3HAHHS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa )K1W3HHU, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXa, peryJisipHas dusnueckas aAKTUBHOCTB); (bu3HYecKoro
COBEPILIECHCTBOBAHHU, npu 3AHSTHIX CIIOPTHUBHO-03J0POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTH TPYJOJIOOMS; WUHTEPECOM K
pa3nuuHbiM  chepam  MPO(ECCHOHANBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ NPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM00Opa30BaHUI0 Ha TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHUBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpeabl, OCO3HAHUEM TIJ00AIBHOTO XapakTepa HSKOJIOTHYECKHX  MpodJieM;
OpUEHTAIlMe Ha MPUMEHEHHE MAaTEMaTHUUYECKUX 3HAHWM MJid penieHus 3ajad B
00JIacTH  OKpYXKAIoIIeH Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAayKH ©  OOIICCTBEHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTU4YeCKOW HayKH KakK cepbl YeJIOBEYECKOW NESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALUM, OBJIAJCHUEM S3IKOM
MaTeMaTUKH M MaTeMaTH4YECKOW KyJbTYpOM Kak CpEICTBOM IIO3HAHUSI MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOECKTHYID W HCCIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTrpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OelUCTNEUAMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmseusi,  obecneuu8aOm
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYXCarwjeeo  Mupa;  npumMeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aeiicTBM:

e BBIABIISATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENCICHNS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMPU3HAK
Kiaccu(uKanuy, OCHOBaHUSA s OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MNPeoOPa30OBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeYMs B (aKTaxX, JaHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apTyYMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOU 3amadyr (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOUpATh HauOoJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIOJH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOpPEUUE, MTPOoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMHUPOBAaTH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUSA, TPOIECCa, BBHIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yiIbTaTamM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pA3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumeii:

e BBIABJIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PELICHUS 3a/1a4H;

e BBIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaTh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IuYHBIX (HOopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHblE  Oelucmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMyMe U CXOJCTBO MO3ULMUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMATh IIEeTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOMU
paboThI, pacripeieNiaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padboThl (00CYykeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHUMBATh KauyeCTBO CBOET0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposanue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTMIU.

Camoopranusanus:

COCTaBJISITh IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUpATh CIOCO0O perieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIETOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM II03HABATEJIIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca u
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAWICHHBIX OIMMOOK, BBIIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKEHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMEI.

OnepupoBaTh  MNOHATHSAMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHBIIIEE 3HAUCHHUE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSMU: CIy4YallHBIM AKCIIEPUMEHT (OIBIT) W ClydailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (3JEMEHTApHBIM MCXOJ) CIy4allHOTO OIBITA;
HaXOJUTh BEPOSTHOCTU B ONBITaAX C PABHOBO3MOXKHBIMU CIyUYalHBIMU COOBITUSIMH,
HaxOJWTh W CpPAaBHUBATH BEPOSTHOCTU COOBITUM B U3YUYEHHBIX CIyYalHBIX
AKCHEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHS: TE€peceueHue U OO0bEAMHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOXHOE  JAHHOMY  COOBITHIO;
MOJIB30BAThCSl TUarpaMmamMu Jisepa U (opMyIioi CIoKEeHHUs] BEPOSTHOCTEH TIpH
pelieHnuy 3aaa4.

OnepupoBarh MOHATUSAMU: YCIOBHAsi BEPOSATHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO J€peBa
CJIyYalHOTO OIBITA.

[TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHHUS MIPU PEILICHUH 3a]1a4.

OnepupoBaTh MOHATHUAMH: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
UCIIBITAHUM, yCHeX W HeyJayda; HAaXOAUTh BEPOSATHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
cepuM UcnbITaHuK bepHyum.

OnepupoBaTh  MOHATUSMU:  CIOydailHas  BEJIMYMHA,  paclpeiesieHue
BEPOSITHOCTEW, JUarpaMMa pacipeieeHusl.

11 KIIACC

CpaBHUBaTh  BEPOSTHOCTM  3HAYEHWM  CIydyalHOM  BEJIMYMHBI  TI0
pacnpeesICeHUIO WIK ¢ TOMOUIBIO TUAarPAMM.

OmneprpoBaTh MOHATHEM MATEMAaTUYECKOTO 0KHJIAHUS; TPUBOIUTH PUMEPHI,
KaK MPHUMEHSETCSd MaTeMAaTU4YECKOE OKUIAHHE CIy4alHON BEJITUYMHBI HAXOIUTh
MaTEMaTHYECKOE OXKHUIaHNE IO JAaHHOMY PaclpeIeleHHUIO.

MMmeTh npencTaBiieHUe O 3aKOHE OOJIBIINX YUCEIL.

HMeTh npeAcTaBiIeHre O HOPMAJILHOM PACIIPEEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P KonTpoabHbI IIpakTH4eckue (mubp )
NMpPorpamMmblI Bcero o0pa3oBaTe/IbHbIE
e padoThI padoThI
pecypcsbl
| [IpencraBneHune JaHHBIX U ONUCATENbHAS 4 bubnuorexa [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cry4aiiHble OTIBITHI U CITyYaiiHbIE COOBITHSA,
2 ONBITHI C PABHOBO3MOKHBIMH 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3J€MEHTapPHBIMU UCXO0JIaMU
3 Omnepanyu Hajl COOBITUSIMH, CIIOKEHUE 3 bub6nuoreka [IOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CITy4alHOTO O1bITa, (hopMyJia TOTHOM 6 bubmorexa OK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHIA
bu6mmoreka [IOK
. DIEMEHTHI KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocnienoBaTeabHbIX UCIIBITAHUN 3 1 bubmmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
7 Crny4daiiHble BETMYUHBI U pacipeiesieHus 6 bubmmorexa [IOK
y pactipent https://m.edsoo.ru/e0b7b0f1
b K
8 O06o001IeHne U cucTeMaTu3aIus 3HaHUH 5 2 hgf;?;if;;gﬁ 1e0b7bOf1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 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 KITIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P KoHTpoJbHBI IIpakTH4eckue (macbp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThlI padoTshI
pecypcsbl
MareMatuueckoe 0KHIaHue CITydYaiiHON bubmuoreka [JOK
1 4
BEJTUYWHBI https://m.edsoo.ru/5tbeSdcl
) Jucnepcus U CTaHIapTHOE OTKIIOHEHUE 4 1 bubnmnorexa [JOK
CIIy4ailHOM BEJIMYMHBI https://m.edsoo.ru/5fbeSdcl
bubmuoreka [JOK
3 3aKoH boTbIIX dnCen 3 ! https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHbIE CilydaliHbIE BETMYHUHBI ) bu6nnoreka [IOK
(pactipenenenus) https://m.edsoo.ru/5fbe5dcl
bu6nmoreka [IOK
5 H 2 1
OPMAIILHOC pachipeACIICHHA https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpeHue, 06001IeHNE U 19 ) bubaunoreka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontposasbnsbie | IlpakTnuecku
n/n Bcero u3ydyeHusi | obOpa3oBaTe/ibHbIe
padoThI e padoThbl
pecypcsbl
[IpencraBieHue JaHHbBIX C bubnuoreka LIOK
1 1 1 Hepensa
HIOMOIIIBIO TaOJIUI[ U THArpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTrueckoe,
MeauaHa, HanOoJbllIee 1
2 HaWMEHbBIIIEE 3HAYEHUSI, pa3Max 1 2 Hepens bubmoreia HOK
P ’ https://m.edso0.ru/dd00738d
TUCTICPCHSl, CTAHIAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmerunueckoe,
MearaHa, HauOoJIbIllee U
3 HaMMEHbIIIee 3HAUCHHUsI, pa3Max 1 3 Hepens bubmnorexa LIOK
P ’ https://m.edso00.ru/98645f6¢
TUCTIEPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
Cpennee apudmeTHueckoe,
MeAraHa, HanOobIee u
4 HaWMEHBIIIEE 3HAYEHHUs], pa3Max 1 4 Hepens bubmorexa [TOK
P ’ https://m.edsoo.ru/7¢9033a8
JTUCTIEPCHsl, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
CitydaiiHble SKCIEpUMEHTBI
5 (OmBITHI) U CiTydaiiHble COOBITHS 1 S Heperns Bubmorexa HOK
y ) https://m.edsoo.1ru/347¢1b78
DnemMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposiTHOCTB ClTy4aifHOTO COOBITHSI. 1 6 Hepensa | Bubmuoreka [[OK



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

BeposiTHOCTH COOBITHIT B OTBITaX C
PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSMHU

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

BeposiTHOCTB clTy4aifHOTO COOBITHSI.

bu6mmoreka [JOK

7 7 Hepens
[IpakTrueckas padota A https://m.edsoo.ru/Se8fa94a
Onepanuu HaJ COOBITHAMMU:
nepecedeHre, 00beAMHECHNE bu6mmoreka [JOK
8 . 8 Hepens
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221¢622b
coObITus. [lnarpammsel Ditnepa
Onepanuu HaJ COOBITHSIMHU:
nepeceueHue, 00beJUHEHUE bu6nuoreka [IOK
9 . 9 Hepens
COOBITHH, TPOTUBOMOJIOKHbIE https://m.edsoo.ru/cc10cle2
coObITus. [lnarpammsl Ditnepa
10 Dopmyiia CII0KEHUS BEPOSATHOCTEN 10 bu6morexa TIOK
pMYy p Hegens https://m.edso00.ru/3057365d
VYcnoBHas BEpOSTHOCTD.
11 YMHO)KEeHUE BEposTHOCTEN. JlepeBo 1 bubmorexa HOK
N p - AeP Hegens https://m.edso0.ru/9a408d25
CIIy4allHOTO SKCIIEpUMEHTA
YcnoBHast BEpOSITHOCTb.
12 YMHoOxkeHue BeposTHOCTEH. [lepeBo 12 bubmorexa HOK
N p Sars Hegens https://m.edsoo.ru/ble76d3a
CIIy4allHOTO SKCIIEpUMEHTA
VYciioBHast BEpOATHOCTb.
13 YMHOXeHue BepoaTHocTel. JlepeBo 13 buGmorexa 10K
N P AP Hefens https://m.edsoo.ru/47tb6b1 1
CIIy4ailHOTO AKCIIEPUMEHTA
14 ®opmyiia MOJHON BEPOATHOCTH 14 buGmorexa 10K
pMy P Henens https://m.edsoo.ru/1594 1bec
. 15 bubmumoreka [IOK
15 dopmyiia MOJHON BEPOATHOCTH nomorexa I

Hepens

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/64d75244

16 ®opmysia TOTHOW BEPOSATHOCTH. 16 bubnuoreka LIOK
He3aBucuMele coOBITHS Hepens https://m.edsoo.ru/e3ddSac9
17 Kourposbiias pabora :dem fgfsj?/ljg:;;ggg9dc6cb9
13 Komb6unaropHoe npaBuio 18 bubnuoreka LIOK
YMHOKEHHS Heaens https://m.edso0.ru/2270cf70
19 bubnuoreka LIOK
19 Tepecranosiu i daxtopuas Hepens https://m.edSO(])_.Iru/d58ce6d1
. 20 bubmuoreka LIOK
20 Huciio coterarmit Henens https://m.edSO(])_.Iru/79O4dfb0
21 Tpeyronbauk [lackang. @opmyna 21 bubnuorexa LIOK
6unoma Herotona Hepens https://m.edsoo.ru/fa47998f
bunapHsIii C1y4alHBIN OIBIT
22| Homamernite ommmars Cepis 22 Eatimmorera LIOK
N Hegena https://m.edsoo.ru/2e1{2368
HE3aBUCUMBIX UCTIBITAHUH 10
IIEPBOro ycrexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUM 23 bu6nuoreka LIOK
bepnyun Hepens https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHHM.
24 [TpakTrueckas padoTa ¢ 24 bubnuorexa [JOK
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX Hepens https://m.edsoo.ru/f4al5al4
Ta0IUI]
25 Crnyualinas BeJlMunHa 25 Bubmmorexa [JOK
Hegens https://m.eds00.ru/639be9aa
%6 Pacnpenenenue BeposTHOCTEM. 26 bubnuorexa [JOK
Jnarpamma pacnpeaeseHust Hegens https://m.edsoo.ru/6dc7ff39
27 CyMMa U pou3BeICHHUE 27 bubmuorexa [IOK



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

CIyYallHBIX BEJIMYHH Hepens https://m.edsoo.ru/51b7edSf
73 CyMMa 1 pou3BeIeHHE | 28 bu6mmoreka [JOK
CIIyYalHBIX BEJIMYUH Hepens https://m.edsoo.ru/c2757¢cc3
ITpumepsl pacnpeneaeHuii, B TOM
29 mfcne feoaljeT II/I)‘-I:CKOG n 1 29 bubmorexa TIOK
p Heaens https://m.edso0.ru/91¢08061
OMHOMUAJIBHOE
IIpumepr! pactipeieIeHUNA, B TOM
30 ‘{I/II)CJ'IG iojeT IE‘ISCKOG Hu 1 30 bubmorexa OK
p Hegens https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpeHue, 006001IeHNE U | 31 bubmmoreka [{JOK
cucTeMaTu3ausa 3HaHUI Hegens https://m.edsoo.ru/0f4d3cd7
0 [ToBTOpeHue, 0600IICHNE 1 | 32 bu6mmoreka [JOK
cucTeMaTH3aIusI 3HaHUN Hepens https://m.edsoo.ru/e0la3dc4
33 Bbubmunoreka LIOK
33 Hrororas koHTpOEHas paboTa 1 Heaens https://m.edsoo.ru/a985ae79
34 [ToBTOpeHnue, 0600MIEeHNE U 1 34 bu6mmoreka [JOK
cUCTeMaTH3aIns 3HaHUH Heoens https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KITIACC

KosmyecTBo yacos I DJIEeKTPOHHbIE
aTa
Ne uudposbie
Tema ypoka Konrtposbnbie | IIpakTnueckmue | H3y4eHH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI b
pecypchl
[ToBTOpeHme, 06001IEeHNE,
CUCTEMAaTH3aIns 3HaHUH.
. bubmuoreka [JOK
1 CrnyuaiiHble ONBITHI U BEPOSTHOCTU 1 1 Hepens
. . https://m.edsoo.ru/430d330a
ciy4aiHbIX coObITuil. Cepun
HE3aBUCHUMBIX MCITBITAHUI
[ToBTOpeHue, 06001IEHNE,
cHCTeMaTH3alus 3HaHUH.
. bubmuoreka [JOK
2 CrnyualiHble ONBITHI U BEPOSTHOCTU 1 2 Hepens
. . https://m.edsoo.ru/a573a292
ciy4aiHbIX coObITuil. Cepun
HE3aBUCUMBIX HCITBITAHUI
[ToBTOpenue, 06001eHNE,
cHCTeMaTH3alus 3HaHUH.
. bubmuoreka [JOK
3 Ciry4daifHble OBITHI M BEPOATHOCTH 1 3 Hepens
N . https://m.edsoo.ru/07a5e861
CIy9aifHbIX coObITHI. Cepun
HE3aBUCUMBIX MCITLITAHUI
[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTHU3alls 3HAHHM.
N bubmuoreka [[OK
4 Ciry4daifHble ONBITHI U BEPOATHOCTH 1 4 Hepens
. . https://m.edsoo.1u/32bc29bf
CIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX MCIILITAHUI
ITpuMepsl NpUMEHEHUS Bbubanoreka [HOK
5 P PRLTIP 1 5 Hepend 1

MAaTEMAaTUYCCKOI'O OXXWAaHUA

https://m.edsoo.ru/ea27084d



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

(cTpaxoBaHue, 0TEpEs)

MaremMaTrudeckoe OKHNJJaHUC CYMMBbI

bu6mmoreka [JOK

6 6 Hepens
CIIyYalHBIX BEJIMYHH A https://m.edsoo.ru/Oadefe9e
MareMaTHdeckoe OKMIaHue
7 reOMEeTPUUYECKOTO U 7 Hepens bubnmnorexa [IOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOTO pacIpe/IeICHHIA
MareMaTndeckoe OKHIaHNe
8 reOMETPHYECKOTO U 8 Hepend bubmorexa LOK
p . https://m.edso0.ru/17b0e769
OMHOMUABHOTO pacIpeieTIeHHA
crepce CTaHJapTHOE
9 Jucnepcus u cTaHaapTH 9 Henens bubnuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jlucniepcust U CTaHAapTHOE 10 bubnmnoreka [JOK
OTKJIOHCHHE Henens https://m.edsoo.ru/bf78aad6
1 Jliucniepcuy reoMeTpU4ECKOro u 11 bubnnorexa [JOK
OMHOMMAJIBHOTO pacrpeieICHUs Heoens https://m.edsoo.ru/4b5a495¢
[IpakTrueckas paboTa ¢
12 HCITOJIb30BaHUEM DJIEKTPOHHBIX 12 bubmiorexa HOK
p Hegens https://m.edsoo.ru/a53cd884
Ta0IUIL
13 3aK0H OOJIBIITNX YHCEIL. 13 bu6mmoreka [{OK
Br100pouHBIi METOT MCCIIETIOBAHUIA Hegens https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIINX YHCE. 14 bubmuoreka [JOK
Bb100pOUHBIi METO/T UCCIICTOBAHHH Hepens https://m.edsoo.ru/cf23b369
[IpakTuyeckas padora c
15 HCITOJIb30BAHUEM DJIEKTPOHHBIX 15 bubmorexa LIOK
p Heoens https://m.edsoo.ru/6¢c1d11a6
Ta0JIunII
16 Htorosast KOHTpOJIbHAs paboTa 16 bubmorera [JOK
p p Heoens https://m.edsoo.ru/7e3798f
17 [Tpumepsl HEMPEPHIBHBIX 17 bubmuoreka [JOK



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

Cly4alHbIX BennuuH. OyHKIusA
IUIOTHOCTH PACIIPEACICHUS.

Henens https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnpenieieHne U ero
CBOMCTBaA
[Ipumeps! HeTPEPBIBHBIX
CIy4aHbIX BeM4rH. DyHKIHS
18 IUIOTHOCTH pacpencieHns 18 buGnnorexa [IOK
paciipea ’ Hepens https://m.edsoo.ru/blc2712¢
PaBHOMEpHOE pacmpeneneHue u ero
CBOMCTBA
3agaun, IpUBOASIINE K
19 HOPMaJIbHOMY pacHpeIeIeHHUIO. 19 bubnuoreka [IOK
@yHKIMS ITIOTHOCTU U CBOMCTBA Hegens https://m.edso00.1u/97¢19f59
HOPMAaJIBHOTO pacIpeaesIeHUs
IIpaxTrueckas pabdora ¢
20 I/IfHOJIBSOBaHI/IeII)VI JJIEKTPOHHBIX 20 bubnnorexa [IOK
p Heoens https://m.edsoo.ru/1f1{9ad9
Ta0IUI]
[ToBTOpEeHue, 06001IeHNE 1
21 cucTeMaTu3als 3HaHui 21 bubmmorexa [IOK
1t ) Heoens https://m.edsoo.ru/72953f4¢
OnucarenbHas CTaTUCTHUKA
[ToBTOpEeHME, 0000IIEHNE 1
22 CHUCTEMAaTHU3aINs 3HAaHUH 22 bubmmorexa [TOK
I ) Heoens https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTHCTHKA
[ToBTOpeHue, 0600IIEHNE U
7 cucreMaru3anus 3HaHUHU. OIBITEI C 23 Bbu6moreka [JOK
PaBHOBO3MO>KHBIMH Hepens https://m.edsoo.ru/3fcbact9d
3JIEMEHTAPHBIMU COOBITUSMHU
IToBTOpenue, 0600IIEHNE U
24 P m 5 0 24 Bbubmmorexa [JOK
CHCTEMATH3ALMS SHAHHH. IIBITHI € Heoens https://m.edsoo.ru/538fd7cf

PaBHOBO3MOKHBIMU



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/9f5b423d

3JI€MEHTAPHBIMU COOBITUSMHU

25

[ToBTOpeHnue, 0600IEeHNE 1
CUCTEeMaTH3alus 3HAaHUM.
Brruucnenue BeposaTHOCTEN
COOBITHH C IPUMEHEHUEM PopMyJT
U rpaduYeCcKUX METOJI0B
(xoopauHaTHas npsMas, 1epeBo,
auarpamMma Jusepa)

25
Hepoens

Bbu6mmorexa [JOK
https://m.edsoo.ru/272910f5

26

[ToBTOpeHnue, 06001mEeHNE 1
CUCTEMaTU3alus 3HAHWUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM POopMyJT
U TpapUUECKIX METO/I0B
(xoopauHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

26
Henoens

Bbu6mmorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHnue, 0600mEeHNe 1
CUCTEMaTH3alus 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITHI ¢ IpUMEHEHNEM (OPMYIT
U TpapUUECKIX METOI0B
(xoopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

27
Henoens

bu6mmoreka [JOK
https://m.edso00.ru/59641277

28

[ToBTOpeHue, 06001mEeHNE 1
CUCTEMaTU3alusl 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITHI ¢ IpUMEHEHNEM (OPMYIT
U TpaUUECKIX METO/I0B
(xoopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

28
Hepoens

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



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

[ToBTOpeHME, 0600IIEHNE U

29 CHUCTEeMaTH3aIus 3HAaHUMH. | 29 bu6mmoreka [{OK
Crny4JaifHple BETMYUHBI U Hegens https://m.edsoo.ru/00b2etb3
pacrpeneeHus
[ToBTOpenue, 0600IEeHNE 1

30 CHUCTEeMaTH3aIus 3HAHUH. | 30 bubmuoreka [JOK
Cry4daifHpie BETMYUHBI U Hepens https://m.edsoo.ru/1cc2df8f
pacrpeaeneHust
[ToBTOopenue, 0600IIEHNE U

31 cHUCTeMaTH3aIus 3HAHUM. ) 31 bubmuoreka [JOK
MaremMaTudecKkoe OKUIaHUE Hepens https://m.edsoo.ru/aeal298¢c
CIIy4ailHOM BEJTUYUHBI
[ToBTOpenue, 06001IEHNE U

39 cUCcTEeMAaTH3alus 3HAHUM. 1 32 bu6mmorekxa [JOK
MareMaThdecKoe OKUIaHUE Heoens https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYHHBI

33 bubmuoreka [{OK

33 Hrorosas koutposLHaz padota ! Heoens https://m.edsoo.ru/0fd6d597

14 [ToBTOpenue, 0000IIEHNE U 1 34 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui Hegend https://m.edsoo.ru/5006273¢

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBanust
0 pe3yJibTaTa
6 Teopus BEposSTHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOIUIBI U JUATPAMMBI
OnepupoBaTb HOHATHAMM: CpeAHee apu(MeTHUecKoe, MeJIuaHa,
6.2 HanOoJpIllee, HAaWMEHbBIIEE 3HAUEHHE, pa3Max MacChBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSMM: CIy4alHBIH SKCHEPUMEHT (OMNBIT) U
ciydaifHoe coOBITHE, 3JIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIyYallHOTO  ONbITa;  HAXOAUTh  BEPOSATHOCTH B  ONBITaX C
PABHOBO3MOXHBIMH CIyYalHBIMH COOBITUSIMH, HAaXOAWTh U CPAaBHUBATbH
BEPOATHOCTH COOBITHI B U3YUEHHBIX CITyYalHBIX 3KCIIEPUMEHTaX
Haxoauts u ¢GopMynnpoBath cOOBITHS: IepeceyeHue U OObeAMHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO;
' NOJIb30BAThCS  AMarpaMmMamMu  Dijepa ©u  (QopMylloil  CIOXKEeHHUs
BEPOATHOCTEN ITPH PELICHNUH 3324
OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHMBbIE
6.5 COOBITHS; HAXOJUTHh BEPOATHOCTH C IMOMOIIBIO MpaBHia YMHOXKEHHS, C
IIOMOUIBIO I€PEBA CIIy4allHOT'O OIIbITA
6.6 [TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIISHUH 3a/1a4
OnepupoBaTb NOHATUSAMU: HCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIIeX U HeyAaya; HaXOJIUTh BEPOSITHOCTU COOBITUN B CEpUU
' HE3aBUCHUMBIX HCIIBITAHUN 10 MEPBOTO ycClexa, HaXOAUTb BEPOSITHOCTU
coOBITHI B cepun HcnibITaHui bepHyu
6.8 OnepupoBaTb NOHATHUSAMHU: CIydyaliHash BEIWYMHA, paclpelesieHue

BEPOSATHOCTEH, IUarpaMMa pactpeeeHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

npoBepsieMor L
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero 001ero o0pa3oBanust
0 pe3yJbTara
5 Teopust BEpOATHOCTEH M CTATUCTHUKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYEHMM CIIy4yallHOM BEIWYHMHBI 1O
' pacrpeiesIeHUIO WK C TOMOIIBIO IUarpaMmm
OnepupoBaTh TMOHITHEM MATEMAaTUYECKOTO OXHUAAHUS, MPUBOIUTH
- NpUMEPBl  TOrO0, KaK TPUMEHSETCS MAaTeMaTHYeCKOE OXKHJIaHHE
. CIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMAaTUYECKOE OXHIAHHE [0
JTAHHOMY pacIpeeIICHUIO
5.3 NmeTh npeacTaBieHue 0 3aKOHE OOJBITUX YHUCET
5.4 NmeTs nipeacTaBiieHuE 0 HOPMAJIBHOM pacipeaeieHur




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KIIACC
IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
Koxn
6 Teopust BEpOATHOCTEN U CTAaTUCTHKA
[IpencraBieHne MaHHBIX C T[OMOIIpI0 Tabmun u  guarpamMm.  CpenHee
6.1 apudmernyeckoe, MenuaHa, HawOoOJIbIIee W HAWMCHBIIEE 3HAYCHHS, pa3Max,
TUCTIEPCHUs U CTAaHAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyualiHple SKCHEpUMEHTHI (OMBITHI) W ClydailHble COOBITHA. DJIEMEHTapHbIE
coObiTHst (Wcxonbl). BeposTHOCTH ciydailHOrO coOOBbITHS. biIM30CTh 4YacTOTHI U
6.2 BEPOATHOCTH cOObITUI. CilydailHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObiTusiMH.  BeposiTHOCTH  COOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU
. Onepauuy HaJx COOBITUSIMU: II€pecedyeHue, OObEIUHEHHE, MPOTHBOIIOJIOKHbBIE
. coObITus. [lnarpammsl Ditnepa. @opmyiia ClI0KEHUs] BEpOITHOCTEH
64 VYcioBHas  BEPOSTHOCTh. YMHOXKEHUE BEPOSITHOCTEW. [lepeBo  ciryyallHOro
' sKcriepuMenTa. @opmMyria MoJHOM BepoaTHOCTH. HezaBucumblie COOBITHS
65 Komb6unaropnoe mnpasmio ymHoxeHus. IlepectanoBkun u ¢akropuan. Yucio
' couetanuil. Tpeyronpauk [lackans. @opmyna 6unoma HperoToHa
bunapHbplii ciayuaiiHBIE ONBIT (MCHBITAHUE), ycmeX H HeyJada. HesaBucumblie
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HCHBITAHUKA 110 TiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUI bepHyn
6.7 CnyuaiiHas BenuuuHa. Pacnipenenenue BeposiTHOCTeN. J(uarpamMmma pacnpeneneHus.
' [TpumMeps! pacpesiesieHni, B TOM YHCJIe T€OMETPUIECKOe U OMHOMHAIILHOE
11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 HUucnoBble XapaKTEPUCTUKU CIYYAUHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUIAHUE,
JUCHIEPCHS] U CTaHJIAPTHOE OTKJIOHeHHe. [IpuMeprl npyUMeHEeHUs MATEMATHYECKOTO




OXHIaHWA, B TOM YHUCJIEC B 3aJgadax H3 HOBCGﬂHeBHOﬁ KU3HHA. MarteMaTHdecKoe
OXXHAaHUC 6I/IHapHOI7I CJIy‘-I&fIHOfI BEJIMYMHBI. MaTeMaTH4ecKoe OKHUJaHUC CYMMBbI
CJ'Iy‘-IElﬁHBIX BeIMUHH. MaTemaTtuyeckoe OKHNIAaHUC U JUCIIEPCUA TCOMCTPHYCCKOIO

1 OMHOMUAJILHOTO pacIipe/ieIeHHA

3akoH OOJBIIUX YHCENl M €ro polib B Hayke, Mpupoje u obiiectBe. BriOopouHbIii

5.2

METOJI UCCIIEAOBAHUN

[IpuMepsl  HENpepbIBHBIX  CIy4alHBIX BelIWYMH. [loHsATHE O IUIOTHOCTH
53 pacnpeneneHus. 3aa4y, IPUBOLINE K HOpMaJIBHOMY pacnpenenenuto. [lonstue o

HOPMAJILHOM pacIpeneleHuu




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Pe3yJIbTAaTAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, AJIrOpUTMaMH pEIICHHs 3a/iad;
yMeHue (OpPMYJIHpPOBATH W OINEPUPOBATH TOHATHSIMHU: OIpEACIICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPU3HAK, [OKa3aTeJlbCTBO,
paBHOCHJIbHBIE (DOPMYJIHPOBKHU; MPUMEHATh HX; YMEHUE (OpMYJIUpOBATH
oOpaTHO€ U TNPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJb30BaTh METOJ MaTeMaTUYeCKOM HHIYKIIHH;
MPOBOJIUTD JIOKA3aTeIbHbIE PACCYXICHUS MPHU PEIICHUH 3a]ad, OLEHUBATh
JIOTUYECKYI0  MPABUIBHOCTh  PACCYXKACHUH; YMEHHE  ONEpPUPOBATH
MOHATUSMUA: MHOXECTBO, IOJMHOYKECTBO, OIEpalMy HaJ MHOXXECTBaMHU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisi ONMCAHUS
peanbHbIX MPOLECCOB U ABJICHUM W IPHU PEIICHHH 3a/ad, B TOM YHUCIIE U3
OpYyruX Yy4eOHBIX TMPEAMETOB; yMEHHE ONEpUpOBaTh MOHATHUSAMU: Tpad,
CBS3HBIM Tpad, nepeBo, HUKI, Tpad Ha IMIOCKOCTH; YMEHHE 3aJaBaTh U
OMKCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; HCIIOJB30BAaTh Tpadbl MpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HATYypajJbHOE YHMCIO, LEJI0e YHUCIIO,
CTENeHb C IIeJIbIM I0Ka3aTesieM, KOPeHb HAaTypaJlbHOW CTENEHH, CTENEeHb C
paloHaIbHBIM TIOKa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM IOKa3aTelleM,
jgorapuM YHucla, CHHYC, KOCHUHYC M TaHT€HC IPOM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJYJI0, paIMOHAJbHOE 4YHUCIO, HUppalOHAJIbHOE YHUCIIO,
MHO>KECTBa HATypalbHbIX, LIEJIbIX, PAllHOHATBHBIX, JEHCTBUTEIHHBIX YHUCET;
YMEHHE HCIIONb30BaTh MPU3HAKU JEIMMOCTH, HaWMEHBIIMK 00Ul
JIenuTeNb W HauMeHblllee oOliee KpaTHOoe, airopuT™M EBkiauaa mnpu
pELIeHUH 3a/lay; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIMOHHBIMH CHUCTEMaMU
CUMCIICHHS; YMEHHUE BBIMOIHITH BHIYHCICHUE 3HAYCHUN U mpeoOpa3zoBaHUs
BBIpQXEHUI €O CTemeHsMH U Jorapudmamu, mpeodOpazoBaHus IpOOHO-
palMOHAIBHBIX  BBIPAXKEHWI;  yMEHHUE  ONEpPUPOBATh  IMOHSATHUSIMU:
MOCITIEI0OBATENBHOCTh, apu(dMeTHdecKass MPOrpeccusi, TeoMeTpuYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYecKas IPOTPECCHS;
YMEHUE 3aJlaBaTh IOCJEAOBATEIbBHOCTH, B TOM 4YHUCJIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYII; YMEHHE ONEPHPOBATH MOHATHUSMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIGKCHOTO  4ucia,  ¢opMa  3alMuCH  KOMIUICKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U  ajreOpamyeckas); yMETh
MPOU3BOIUTH apuMeTHyecKkue IeHCTBUS C KOMIUICKCHBIMH YHCJIAMH,




MMPUBOAUTE NPUMEPHLI UCIOJB30BaAHUA KOMIUICKCHBIX YHCECI; OINCPHUPOBATH
MOHATHAMHU:  MaTpuma 2x2  u  3%3,  omnpeaeiauTesab  MaTpUIbI,
TeOMETPUUYECKUN CMBICT OIpeIeTUTeNs

YMeHue onepupoBaTh NOHSTUAMU: pPALMOHAIbHBIE, HPPALUOHAIbHBIE,
NIOKa3aTeIbHbIe, CTENECHHBIC, JOrapu(MHUYECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMU:
TOKJIECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHMH W HEPAaBEHCTB, pPaBHOCUJIBHOCTh ypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE peliaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO pPaA3JIMYHBIX NPUEMOB; pPELIATh yPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHHSI, HEPABEHCTBA, UX CHUCTEMBbI
JUISL pellieHrsT MaTeMaTHMYeCKHX 3aJad M 33Jad M3 pa3InyHbIX obyacteit
HAyK{ U PeaJIbHOW KU3HU

YMeHue omnepupoBaTh MOHATHSAMM: (QYHKIMS, UETHOCTh (PyHKIHH,
HNePUOANYHOCTh (YHKIUH, OTrPAaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMHM, SKCTpeMyM (YHKIUHU, HauOosblllee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HempepblBHAs (YHKIUSA, aCUMOTOTHI rpaduka
(GyHKLIUU, NepBas U BTOpas HMPOU3BOJAHAS (YHKLUHU, F€OMETPUYECKUN U
bu3NYeCKUi  CMBICII  TPOM3BOIHOM, TIepBOOOpaszHas, OINpeAcIIEHHBIN
UHTErpajl; yMEHHE HaXOIUTb ACUMIOTOTHl TIpaduka (QYHKLUUH; YMEHHE
BBIYUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO M KOMIIO3ULIUH
(GyHKLNH, HAXOJUTh ypaBHEHHE KacaTeJbHOU K TpaguKy QyHKIMH; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl MCcleloBaHMUsA (DYHKIUM, HaxOAUTh HaumOOJbLIME U
HaVMEHbIINE 3HaueHWs (QYHKUMN; CTPOUTh TIpapUKd MHOTOUWIEHOB C
UCIIOJIB30BAaHUEM  allapaTa MaTeMaTHYECKOro aHaln3a; I[PUMEHSTH
IIPOM3BOJHYIO JUISl HAXOXKJIEHUS HAWIy4dlIEro pelIeHUs B IPUKIAIHBIX, B
TOM YHCJI€ COIMATIbHO-3KOHOMUYECKUX U (DU3NYECKHX 3a]adax; HaXOIUTh
IUIOIIAAN U 00BEMBI (PUTYp C MOMOIIBIO MHTErpaja; MPUBOIUTH IMPUMEPHI
MaTeMaTHYECKOr0 MOJEIUPOBaHUA C MOMOILIBI0 U depeHInaTbHbIX
YpaBHEHUU

YMeHnue onepupoBarh MOHATUSAMU: rpaduk GyHKIUHU, oOpaTHAst GYHKIHS,
KOMOO3UIMSA (QyHKUMIA, JIuHeWHas GYHKIUSA, KBaApaTHuHas QyHKIUS,
panpioHanbHass (QYyHKUHWSA, CTerneHHas QYHKIUS, TPUTOHOMETPUUYECKUE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIIMH, TMOKa3aTelnbHAs H
norapudmuueckas (QYHKIHH, YMEHHE CTPOUTh TpadUKH M3yUYEHHBIX
(GYHKIMH, BBITOTHATH peoOpa3oBanus rpadukoB GpyHKINN, HCTIONTH30BATH
rpaduky 111 U3ydeHUs MPOILIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a]ad
U3 JPYTUX y4eOHBIX MPEIMETOBH 3aJau W3 PEalbHOM >KU3HHU; BBIPAXKATb
dopMynaMu 3aBUCUMOCTH MEXIY BEIHMUYMHAMMU; UCIOJIB30BATh CBOICTBA U
rpadukn  (QyHKIUA A0 pemieHus ypaBHEHHMH, HEPaBEHCTB W 3alad C
napameTpamMu; u300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
IOPOLEHTHI, JOJU W 4YacTH, Ha ABW)KEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33aJla4d U3 O0JIaCTH YTNpaBICHUS JUYHBIMU M CEMEUHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTeMbl IO YCIOBHIO 3aJaud, HCCIEAO0BaTh IOJYyYEHHOE pELICHUE WU
OLICHUBATh TMPABIONOAOOHOCTh PpE3yJNbTAaTOB; YMEHHE MOJEIUPOBATh
peallbHble CHUTyallMM Ha $3bIKE MaTeMaTHKH; COCTaBIISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIEI0BATh
MOCTPOCHHBIE ~ MOJAENW C  HCIOJb30BaHHEM  ammapara  aire0psl,
UHTEPIIPETUPOBATH MMOJTYYCHHBIN pe3ynbTar

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apupMeTHYecKoe, MeauaHa,
HauOosblllee ¥ HaUMEHbIIEe 3HAUYCHHUA, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETUPOBATDH
uHbOpMaIMIO, PEJCTaBICHHYIO B Ta0NMIaxX, Ha Auarpammax, rpadukax,
OTpaXKaIoIIyI0 CBOMCTBA pealbHBIX IMPOLIECCOB U SIBICHUI; MPEICTaBISAThH
uHbOpMAIIMI0O C TOMOINBIO TabNWIl W  JUarpaMM; HUCCIIEIOBaTh
CTaTHCTUYECKHE TaHHbIE, B TOM 4YHUCJIE€ C NpPUMEHEHHuEeM Trpaduueckux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpaUuecKku UCCIIEeOBATh COBMECTHHIE
HAOIIOICHUS C IOMOIIBIO0 JUarpaMM pacCEeUBaHUs U TMHEHHON perpeccuu

YMeHue onepupoBaTh TMOHATHUSIMH: CIy4allHBIA OMNBIT M CIydailHOe
coObITHE, BEPOSTHOCTH CIIy4aHOTO COOBITHUS; YMEHHUE BBIUUCIATH
BEPOATHOCTh C MCMOJb30BAaHUEM TpapUUECKUX METOIOB; MPUMEHSIThH
bopMyInbl CIIOKEHHS M YMHOXEHHUS BEpOSTHOCTEH, (GopMylly MOIHOM
BepoATHOCTH, Qopmyny bepHysin, koMOMHATOpHBIE (PAKTHI U (HOPMYIIBI,
OLICHUBATh BEPOSATHOCTU pEATbHBIX COOBITHH; YMEHHE ONEepPUpPOBATH
MOHATUSIMU:  ClIydailHasi BEJIWYMHA, PACIPEICICHUE BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXXKHMJIaHHUe, ITUCHEPCUs M CTAHJAPTHOE OTKIOHEHUE
CIy4ailHOH  BeNMMYWHBL, (YHKUUK  paclpeieNeHus ¢ IUIOTHOCTH
PaBHOMEPHOT0, MOKAa3aTEIbHOTO U HOPMAJIBHOTO paCIpeAesICHU; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACIpPENCIICHUN U pELICHUs 3a1ad;
3HAKOMCTBO C IIOHATHUSAMHU: 3aKOH 6OJII>IJ_II/IX YuCeCJjl, MCTOABI BI:IGOpO‘-IHI:IX
UCCIIEIOBaHMI; YMEHUE TIPUBOJIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YUCCII B NPHUPOAHBIX U OGH.[CCTBCHHBIX SABJICHUAX; YMCHHUC OIICPpHUPOBATH
MOHATUSIMU:  COYETAaHUE, TIEPECTAHOBKA, YHCIO COYETAHUM, YHUCIIO
nepectaHoBoK; OumHOM HpIOTOHA; yMeHHE NpPUMEHSATh KOMOWHATOpHBIE
q)aKTI)I U PpacCy:KACHUA A PpCHICHUA 3aJa4d; OUCHHBATL BCPOATHOCTHU
PCATBbHBIX CO6I)ITI/II\/JI; COCTAaBJIATH BEPOATHOCTHYIO MOACIb n
WHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHue  onepupoBaThb  NOHATUSAMM: TOYKA, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, INIOCKUHA YIoJl, JBYTPAaHHBIN
yroJjl, TPEXTPAaHHBINA yroJ, CKPEIIUBAIOIIUECS NPSAMBIE, MapaJUICIIbHOCTD U
NEPIEHANKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSMBIMU, YIOJl
MEXAY NPSMON U IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSHUE OT




TOYKH JI0 TIJIOCKOCTH, PACCTOSHHE MEXIY NPSIMBIMH, PACCTOSHHUE MEXKTY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IpPH PELIEHUU 3aJlad H3yUYEHHbIE
GbakThl U TeopeMbl MJIAHUMETPUHU; YMEHHE OLIEHHBATh Pa3Mepbl OOBHEKTOB
OKpPY’arloIlero MHpa; CTPOUTh MaTeMaTHYEeCKHEe MOJENIU C TOMOIIBIO
FeOMETPUUYECKUX TMOHATHM ¥ BEJIUYMH, pEIlaTh CBSI3aHHBIE C HUMHU
MPaKTHYECKHE 3a/1a4H
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YMeHue onepupoBaTh MOHATHSAMM: IUIOMAAL (GUTYpBl, 00BEM (UTYPHL,
MHOTOTPaHHMK, NPAaBUIbHBIH MHOTOIPAHHHUK, CEYEHHWE MHOTOTpaHHHKA,
Ky0, mapajuienenunen, Npu3Ma, NOUpaMuiaa, (urypa M TMOBEPXHOCTb
BpAlLllCHUs, LWINHAP, KOHyC, wap, cdepa, Iuomanbs chepsl, IUIOMAAb
MIOBEPXHOCTU TNHMPaMMJIbl, MPU3MBI, KOHycCa, LWIMHIpa, 00BEM KyoOa,
NPSAMOYTOJIBHOTO ~ MapajuleNieNuIeaa, MUPaMUAbl, NPU3MBblL, LWINHApA,
KOHyca, Ilapa, pa3BépTKa IOBEPXHOCTH, CEYEHUS KOHyca M LWINHApA,
napajjielbHble OCH WM OCHOBaHMIO, CEYeHHe Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYCa; YMEHHE CTPOMTb CEueHHe
MHOTOIpaHHMKA, M300pa)kaTb MHOTOIPaHHMKH, (UIypbl U IMOBEPXHOCTH
BPALIEHUs, UX CEUEHMsI, B TOM YHCJIE C MOMOILBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHUE MPHUMEHATh CBOMCTBA I'€OMETPUYECKUX (UTYpP, CAMOCTOATEIBHO
(GopMyIMpOBaTH ONpEAETICHUs U3y4aeMbIX (UTYp, BBIABUIaTh TMIOTE3bI O
CBOWCTBAaX M MPHU3HAKAX TEOMETPUYECKUX (UTYyp, OOOCHOBBIBATHUIH
OlpoBepraTh HMX; YMEHHE MPOBOAMUTH KiIaccHUKanuioo QUryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHUS
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YMeHue  onepupoBaThb  IHOHATHSAMM:  JIBKEHME B  IPOCTPAHCTBE,
napaujielbHblii MEePeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00UsA, TMOAOOHBIE (QUTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIE U NOJOOHBIE (UTYpbl, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BATh F€OMETPUUYECKHE OTHOIICHUS IMPH
pelIeHUH 3ajiay; HaXOJUTh T'€OMETPHUUYECKHE BEIMYMHBI (JUIMHA, YTOI,
IUI0IAAb, 00BEM) IIPU PELICHUH 3aa4 U3 APYTHX Y4eOHBIX MPEAMETOB U U3
peanbHON KU3HM; YMEHHUE BBIYUCIATH T€OMETPUUYECKHE BEIHMUMHBI (JJIHMHA,
yroj, IJIOMaab, 00BEM, IUIOIAAb MOBEPXHOCTH), UCIONb3Ys H3y4YCHHBIC
GopMyBI ¥ METOIbI, B TOM YHCIE: IUIOIAAb MMOBEPXHOCTH MUPAMUJIBI,
OpU3MbI, KOHyca, LWIMHApA, IUomans cdepel; 00bEM  KyOa,
NpSMOYTOJIBHOTO — TapajUleNienuIeaa, MUPaMUAbl, TPU3MBL, WIWHApA,
KOHYCa, [IIapa; yMEHHE HAXOUTh OTHOIIEHHE 00BEMOB TIOAOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHSMHU: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEIEHUE BEKTOpAa Ha YHCIO, pPA3IokKEeHHEe BEKTopa M0 Oaswucy,
CKAJIIPHOE TPOU3BEJCHHE, BEKTOPHOE MPOU3BEIACHUE, YIOJd MEXAY
BEKTOpAMU; YMEHHE HCIOJIb30BaTh BEKTOPHBIN M KOOPIMHATHBIN METOI JIJIst
pelIeHHs TeOMETPHUSCKUX 3a7a4 U 3a7a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHue BeIOMpaTh MOAXOMSAIIMA METOM VIS PEIICHHs 3a/1au; TOHUMaHUe




SHAYUMOCTH MATEMATUKHU B M3YUCHUH TMPUPOJHBIX H O6H1€CTB€HHBIX
IPOLECCOB U SBJIEHUHN; YyMEHHE pAClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHUE MPUBOAUTH NMPUMEPhl MaTEeMaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
11O MATEMATHKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 Yucna 1 BBIYUCIICHUS
1.1 | HarypanbHable u niensie yucna. [lpusHaku 1eIMMOCTH IeNbIX YHCeN
12 Pannonanbupie  unciaa. OOBIKHOBEHHBbIE U JIECATUYHBIE JPOOH, TPOLIECHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuii KOpeHb HaTypajbHON creneHd. JleHcTBHS ¢ apupMETHIECKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenb ¢ nenbiM nokasaresieM. CTeneHb ¢ palMOHaIbHBIM Moka3arenaem. CBOMCTBa
’ CTerneHu
L5 CuHyCc, KOCHMHYC M TAaHIEHC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 | Jlorapudm uyucna. [lecaTuuHbIe U HaTypaJIbHBIC JTOTaPUPMBbI
JlelicTBUTENbHBIE YHCTa. ApHU(PMETHUYECKHE OTEpaIy C IeHCTBUTEIBHBIMUA YUCIAMH.
1.7 | TlpubnmkEHHBIC BBHIYMCICHUS, TPAaBUIIa OKPYTJIICHUS, TPUKHUIKA U OIIEHKA pe3yJbTara
BBIYMCIICHUI
1.8 | IIpeoOpa3oBaHue BbIpaXKEHUN
1.9 | KommiekcHble yucna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 | Llensie u 1poOHO-paIMOHATIEHBIC YPABHEHUS
2.2 | HppauuoHalbHbIE YpaBHEHUS
2.3 TpuronomeTprudeckue ypaBHEHUS
2.4 | Iloka3zarenbHbIC U JOTApH(PMHUUESCKIE YPABHEHHS
2.5 | Llensie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 | HppanuoHanbHble HEpABEHCTBA
2.7 | Tloka3zatenbHbIC U JOorapuhMUUECKHE HEPABCHCTBA
2.8 | Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cuctembl U COBOKYIHOCTH YpaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHEeHUs, HEpABEHCTBA U CUCTEMBI C ITApaMeTpamMu
2.11 | Marpuua cuctemsl IJMHEUHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbI
3 OyHKIMH U TpaduKu
31 OyHKIUA, cnocoObl 3amaHus ¢GyHkuun. ['paduk QyHkuu. B3anmHO o0oOpaTHBIC
’ ¢bynkuu. YérHele u Heu€THbIE QyHKIMH. [leproanueckue GyHKkunn
39 O6mactp ompeneneHUuss W MHOXECTBO 3HaueHWd QyHkuumud. Hymm ¢QyHKImm.

[IpoMexyTKH  3HAaKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.




MaxkcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblllee 3HaYeHne (PyHKIUu
Ha IIPOMEKYTKE

Crenennasi (GyHKIHS C HaTypaJbHBIM M IIETIBIM ToKa3ateneM. EE cBoiicTBau rpaduk.

33 . .
CoiicTBa U rpauK KOpHS n-0 CTETIEHU
3.4 | Tpuronomerpuueckue QpyHKIUH, UX CBOMCTBA U rpauKu
3.5 | IlokazarenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumMnToTh rpadukoB GyHKIMi. CBONCTBA PYHKINNA, HEIPEPHIBHBIX
' Ha OTPE3KE
3.7 | llocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEH
3.8 | Apudmernyeckas u reomeTpuueckas nporpeccu. @opmyiia CIoKHBIX POLEHTOB
4 Hauana matemaTuueckoro aHannsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpuMeHeHne TMPOM3BOAHOM K UCCIeAOBaHHIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 | oskctpemymbl. Haxoxaenue HauOONbIIErO0 W HAaUMEHbBLIETO 3HA4YEHUS (YHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JOTHKA
5.1 MHoxecTBO, onepaiuu HaJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTuCcTHKA
6.1 OmnucarenpHas CTATUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IlpsiMBIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 | Tena u NOBEpXHOCTHU BpalllEHUS
7.5 | KoopauHaTbl U BEKTOPHI
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