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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro Kypca «BeposSTHOCTP W CTaTHCTHUKA»
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®enepaibHOTO  rOCYJapCTBEHHOTO  00pa30BATEIbHOTO CTAaHAApTa CPEJHETO
oOuiero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpAa30BaHUIO, U TPAJULUNA POCCHUCKOrO
oOpazoBanus. Peanuzanusi mporpaMMbl 0OecleUMBaeT OBJIAJCHHE KIIIOUEBBIMU
KOMIIETEHLIUSAMHU, COCTaBJISIOLIMMU OCHOBY JJISi CAMOPA3BUTHUSL U HENPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIBTYPHOr0, IUYHOCTHOI'O U MO3HABATEIBHOTO
pa3BUTHUS JTMYHOCTU O0YYAIOIIUXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblll Kypc «BeposTHOCT, M CTaTHUCTHKa» 0a30BOrO YPOBHSI SIBIISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikonbl. Kypc mpemHazHaueH asisi (GOpMUPOBaHUSA y OOydYaIOIIUXCS
CTaTUCTUYECKOW KYJbTYpbl M IIOHUMAHUS POJIM TEOPUU BEPOATHOCTEN Kak
MaTEMaTHYECKOT0 MHCTPYMEHTA AJI U3YUYEHUs CIy4dailHbIX COOBITHUMH, BEITUYHMH U
npoueccoB. Ilpu m3yueHum Kypca oOoramiaroTcsi NMPEACTaBICHUS YYalluxcs O
METO/IaX UCCJIEI0BAHNUS N3MEHYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTH MaTeMAaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0O MUPOBO33PEHUH.

CopeprkaHue Kypca HampaBJIeHO HA 3aKPEIUICHHE 3HAHUM, MOJYyYEeHHbBIX MpU
M3YYEHHH KypCa OCHOBHOMW IIIKOJIBI U HA PAa3BUTHE NPEACTABICHUU O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEXJIy HUMHU Ha BaXKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX ITIOYEPIHYTHI U3 OKPYXKAIOILIEro MUpA.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT M CTAaTUCTUKA» CPEOHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEICHBI
CIIEyIOIllMe OCHOBHBIE cojepxkaTelbHble JMHUU: «CiydaiiHble COOBITUS H
BEPOATHOCTHY, «CirydaliHble BETUUYHUHBI U 3aKOH OOJIBIIMX YUCETD.

BaxxHylo 4acTh Kypca 3aHUMAeT H3YyYEHUE TEOMETPUYECKOTO H
OMHOMHAIIBHOTO pacIpeieseHnid 1 3HaKOMCTBO C UX HENPEPBIBHBIMU aHAJIOraMu
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUSAMM.

Conepxxanne smHUU «CiydaiiHple COOBITHS M BEPOSATHOCTH»  CIIYKUT
OCHOBOM yisi (popMUpOBaHMS TPEJCTABICHUN O pachpeicieHUU BEPOATHOCTEH
MEXAY 3HAUYCHHUSAMH CIyYalHbIX BEJIMYMH, a TAKXE 3Ta JIMHUSA HE0OXoauma Kak
0aza s W3y4YeHHUs 3aKOHA OOJBIIMX YHCeNl — (PYHIAMEHTAIbHOTO 3aKOHA,
JNEHCTBYIOIIErO B HpPHUPOJE U OOIIECTBE M HMMEIOIIET0 MaTeMATHUYECKYHO



dopmanuzamuio. Cam 3ak0H OOJIBLIIMX YHCEN Mpeiiaraercs B 03HAKOMUTENbHOM
(dopMe ¢ MUHUMAaJIbHBIM HCIIOJIb30BAaHUEM MaTEMATUYECKOT0 popMaIn3Ma.

Tembl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH,
AKLEHTUPYIOT BHHMAHHME IIKOJIBHUKOB Ha ONUCAHUU U HM3YYCHHH CIyHYalHBIX
SBJIEHUI C MOMOIIBI0 HENpPephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHE YAENAETCS
[OKAa3aTeJIbHOMY M HOPMAJIbHOMY PpacHpeleleHUsM, IPU 3TOM IPEANOoNaraeTcs
O3HAKOMUTEIBHOE U3YYEHHE Marepuana O0e3 JI0Ka3aTelbCTB MPUMEHSEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCT, M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | Yac B HEJENI0 B TEUYEHUE KaXKJOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YacoB.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

[IpencraBinenne JaHHBIX C MOMOIIBIO Tabnuu U guarpamm. CpenHee
apudmMerrnyeckoe, MeAuaHa, HauOoJblllee M HAaWMEHBIIEEe 3HAYCHUS, pa3Max,
JUCTIEPCHUs M CTaHJAPTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DJIE€MEHTapHbIE
coObITUs (Mcxonbl). BepodaTHOCTh ciaydalHOro coObITHS. BaM30CTh 4acTOTHl U
BEpOSITHOCTU  coObITHil.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU  COOBITUSMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatuu Hag COOBITUSAMU: NepecedeHne, 00beAMHEHUE, TPOTUBOIOJIOKHBIE
cobbITus. Jnarpammel Ditsiepa. @opmyiia ClIOKEHUS BEPOITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO Ciyd4arlHOro
skcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. He3aBucumeblie COOBITHS.

KomMOunaroprnoe npaBuiio ymHoxkenus. [lepectanoBku u Qaxropuain. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHomMa HeroToHa.

buHapHbIi cilydaiiHbli ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCHBITaHUN A0 nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyIu.

Cnyuaitnas  BennunHa. Pacnpenenenne  BeposAtHocten.  /{marpamma
pactipenenenus. [lpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, TE€OMETPHUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHU  CIyYaWHBIX  BEJIMYMH: MATEMAaTHYECKOE
OXXUJAHUE, JUCHEPCUSd U CTAaHAAPTHOE OTKIOHEHHWE. I[IpuMepbl TpUMEHEHHS
MaTEeMaTHYECKOro OKHJAaHHUs, B TOM YHCJIC B 3ajJa4aX M3 ITOBCCIHEBHOM >KU3HU.
MaremaTudeckoe oXuaaHue OMHAPHOW CIydallHOM BeNIMYMHBI. MaTeMaTtudeckoe
OXXMJAHUE CYMMBbl CIy4alWHBIX BEJIMYMH. MaremMaTuuyeckoe OXHJaHUuEe U
JIMCTIEPCHSI TEOMETPUUYECKOT0 1 OMHOMHUAIBLHOTO pacIpe/ieICHUN.

3akoH OOJBIIMX YHCET M €ro pojb B HayKe, IPUPOJC M OOIIeCTBE.
Br160podHbIi METOT UCCIIEOBAHHMIM.

[Ipumepsl HENPEPBIBHBIX CIyYaHbIX BeaW4YuH. [loHATHE O TMIOTHOCTH
pacripenienieHus. 3ajiauu, MPUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMaJIbHOM PACIPEACTICHNM.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro MpeaMera
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMU 00yJarOMIErocsl Kak akTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
IMporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLUMAJIbHBIMA HMHCTUTYTAMHA B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM Tpa)KIaHCKOW HICHTUYHOCTH, YBaKCHUS
K MPOLUIOMY U HACTOSIIIEMY POCCUMCKOW MAaTEMATUKU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWKEHUAM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTeMaTU4eCKON
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUICKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIMTaHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TNMHUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas duznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-0370POBUTEIBHON
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  Tpo(EeCcCCHOHATBLHON  NEATETbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPHIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W peaqu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 HA TMPOTSHKEHUH BCEH J>KM3HU, TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeabl, OCO3HAHHEM TIJOOAIBHOTO XapakKTepa HSKOJIOTHYECKHX MpodJieM;
OpUEHTAIlMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHWM Jid penieHus 3ajad B
00JITaCTH  OKPYXKAIOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO TO3HAHUS:_

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYMMOCTHU JJIs Pa3BUTUS I[IUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBbCKYIO AEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 0OYYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTpEeNeNeHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMynHUpoBaTh U  MNpPeoOpa3OBBIBATH  CYXKACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacCTHBIC M OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHuss y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHHsS, BBHIOMPATh HauWOoJiee MOAXOIANUNH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIIEHUS ¥ BBIBOJBI MO pe3yjIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPA3BUTHE IPOIECCa, a TaKKe BBIABUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JCPHUITUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a49H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCMBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JAHAJIOra, OOHapy»UBaTh pazMyUe M CXOACTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI P pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeenaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNoBBIX (hopmax padboThl (00CYykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1auu, BHIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOW MH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO03HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTa peluieHus MaTEMaTUYEeCKOU 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENIbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

YuraTe ¥ CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpeaHee  apupMeTHYEeCKoe,  MeAMaHa,
HauOosbllIee, HAUMEHbIIEE 3HAaUEHNE, pa3MaX MacCUBa YMCIIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIIEPUMEHT (OMBIT) U Cly4ailHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIIy4alHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOKHBIMH CITyYallHBIMU COOBITHSIMH,
HaxXOAWTh W CpaBHUBATb BEPOSTHOCTU COOBITUH B H3YYEHHBIX CIy4YalHBIX
IKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh COOBITHA: TepeceueHue U OOBbEeIUHEHUE
JAHHBIX  COOBITMM, COOBITHE, MPOTHUBOIIOJIOKHOE  JIAHHOMY  COOBITHIO;
II0JIb30BAThCS uarpaMmMamu OJiliiepa U (GopMysol CIOKEHUsT BEPOSTHOCTEH IpH
pelleHny 3a1ad.

OmneprpoBaTh MOHITUSAMH: YCIOBHASI BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJMUTh BEPOSITHOCTU C MOMOLIBIO MPaBUJIa YMHOKEHHUS, C MOMOUIbIO J€peBa
CJIy4aliHOT'O OIIBITA.

[TpuMeHsaTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1a4.

OmneprpoBaTh MOHATHUSMHU: HUCHBITAHUE, HE3aBUCUMBIC HCIIBITAHUSA, CEPHS
UCIBITAHUHM, yCleX M HeyJaya; HaxXOAWTh BEPOATHOCTH COOBITUH B CEpHUH
HE3aBUCHUMBIX UCIIBITAHUN 10 IEPBOIO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITUI B
cepuu uctbITaHui beprymm.

OnepupoBaTh  NOHATHUAMHU:  CIy4ailHas  BeJIMYMHA,  paclpeiesieHue
BEPOATHOCTEN, AUAarpaMmMa pacrpeaeseHusl.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIWYUHBI IO
PaCIpPEICIIEHUIO UIU € IOMOIIBIO THATPAMM.

OrnepupoBaTh MOHATUEM MATEMATUYECKOTO OKUJIaHUS; TPUBOJUTH IPUMEDHI,
KaK MPUMEHSETCI MATEMAaTHYECKOE OKHUIAHUE CIy4YalHOW BEJIMYMHBI HAXOIUTH
MaTeMaTH4YECKOE 0KUAAHUE IO JTAHHOMY PaCIpeIEICHUIO.

HMmeTh mipeicTaBICHHE O 3aKOHE OOJIBIITUX YKCET.

NmeTs peacTaBieHue 0 HOPMAJIBHOM PaCpEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HanMeHoBaHue pa3aeoB U TEM nudpoBLIe
Ne i/m P KoHnTpobHbI IIpakTH4eckue (ucpp :
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
| [IpencraBneHue JaHHBIX U OnUcCaTENbHAsA 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble OTIBITHI U CIIy4aiiHbIE COOBITHS,
2 OIBITHI C PABHOBO3MOKHBIMU 3 1 bubmnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXO0JIaMU
3 Omneparuu HajJ COOBITHIMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcioBHast BEpOATHOCTb, IEPEBO
4 CITy4alHOTO OmbITa, (hopMyJia TOTHOM 6 bubmorexa [OK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTbH COOBITUI
bubmnoreka LIOK
5 9 o 4
JICMCHTBI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH 1ociae10BaTeNbHBIX HCIBITAHUH 3 1 bubmmorexa TIOK
p A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHble BEJIUMYUHEL U PACIpPEaEIIEHUS 6 bubmmorexa 0K
y paciipen https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 00600 I 5 2
ODHICHUE 1 CHCTEMATHIAMHA SHARMH https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (upp )
MPOrpamMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThI padoThI
pecypchl
MareMatuueckoe 0XKHIaHue CITydaHOU bubnmnoreka [JOK
1 4
BEJINYUHBI https://m.edsoo.ru/5fbeSdcl
) Jucnepcus u cTaHIapTHOE OTKIIOHEHUE 4 1 bubmuorexa [JOK
CIIy4allHOU BEJIMYMHBI https://m.edsoo.ru/5fbeSdcl
but6mmoreka [JOK
3 3 1
3aKoH Gombmx e https://m.edsoo.ru/5tbc5dcl
4 HenpepsiBHbIE CiTyyaliHbIE BETMYUHBI ) bubaunoreka LIOK
(pacnpenenenus) https://m.edsoo.ru/5fbe5dcl
but6mmoreka [{OK
> Hopmanbroe pacripeneneus 2 I https://m.edsoo.ru/5tbc5dcl
6 [ToBTOpeHue, 06001IeHUE U 19 ) bubnuotexa [JOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasnsie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
| [IpeacraBieHue n1aHHbBIX C | bu6mmoreka [JOK
MOMOIIIbIO TAOHI] U TUarpaMmm https://m.edsoo.ru/25¢c6d12b
Cpennee apudmeTnueckoe,
MeAraHa, Hanboblee u
2 HaWMEHbBIIIEE 3HAYEHUsI, pa3Max 1 Bubmmorexa I[JOK
P ’ https://m.edsoo.ru/dd00738d
JUCIIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeAraHa, Hanboblee u
3 HavMMEHbIIIee 3HAaUEeHHUs, pa3Max 1 Bubmmorera [IOK
P ’ https://m.eds00.1ru/98645f6¢
JUCIIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe,
MearaHa, HanOoblee u
4 HaVMEHbBIIIEE 3HAYEHHUsI, pa3Max 1 Bubmmorexa [IOK
P ’ https://m.edso0.ru/7¢9033a8
JUCIIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CiyyaiiHbl€ SKCIIEPUMEHTBI
5 (OTIBITBI) M CITy4alHBIE COOBITHS 1 bubmorexa [OK
Y ) https://m.edso0.ru/347¢1b78
DOnemMeHTapHbIe COOBITHS (MUCXObI)
6 BeposTHOCTB City4aitHOTO COOBITHS. 1 bubnuorexa [JOK




BeposiTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUSMHU

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

BeposiTHOCTB citydaifHOTO COOBITHS.

but6moreka [JOK

7
[IpakTuueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSIMHU:

2 niepeceyeHue, 00beJUHEHUE bubnuorexa IIOK
COOBITUH, IPOTUBOIOJIOKHBIE https://m.edsoo.ru/221c¢622b
coObITus. JlnarpaMmmel Diinepa
Onepanuu HaJ COOBITHSIMMU:

9 nepecedeHue, 00beTMHEHNE bu6mmoreka [JOK
COOBITUH, IPOTUBOIOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITud. Jlnarpammsl Ditnepa

10 ®opMmyJia CIOKEHUS] BEPOSITHOCTEM bubmorexa HOK

pMY P https://m.edsoo.ru/3057365d
VYcnoBHas BEPOSATHOCTD.
11 YMHOKEHUE BepoATHOCTEN. JlepeBo bubmorexa TIOK
. P s https://m.edsoo.ru/9a408d25
CIIy4ailHOTO HKCIIEPUMEHTA
VYcnoBHasi BEpOSTHOCTD.
12 YMHO)XEeHUE BeposTHOCTEN. JlepeBo bubmorexa HOK
. p P AP https://m.edsoo.ru/ble76d3a
CIIy4alfHOTO HKCIIEpUMEHTA
YcnoBHas BEpOSTHOCTb.
13 YMHOXeHHuEe BeposTHOCTEH. [lepeBo bubmorexa HOK
. p P AP https://m.edsoo.ru/47fb6b11
CIIy4allHOTO KCIIEpUMEHTA
14 dopmyiia MOJHON BEPOATHOCTH bubmorexa HOK
pMy p https://m.edsoo0.ru/15941bec
bub OK
15 dopmyiia NOJIHON BEPOATHOCTH nosoreka [

https://m.edsoo.ru/a9ecl13c8




dopmyiia MOJHOK BEPOATHOCTH.

bubmuoreka [JOK

16 HezaBucumeble coObITHS https://m.edsoo.ru/e3dd5ac9
17| Kowpomias padora i mdsn 23
18 Komb6unaropHoe npaBuio bub6muoreka LIOK
YMHOXEHUS https://m.eds00.ru/2270ct70
19 [TepecTanoBku u pakTopuan ngs?;ji?:cll(;grou/lfﬁé%c% dl
. bubnuorexa [JOK
20 Hucio coteranmi https://m.edSO(I).Iru/7904dfb0
)1 Tpeyronpuuk Ilackansa. @opmyna bubnuorexa [JOK
6unoma Hrrorona https://m.edsoo.ru/fa47998f
buHapHBII Cily4alHBINA OIBIT
52| Hessoiatos aomomnea, Gopus Bumonora LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHUMBIX UCIIBITAHUH J10
MEPBOro ycrexa
” Cepust HE3aBUCUMBIX UCTIBITAHUMA bubnmnoreka [JOK
bepnynnu https://m.edsoo.1u/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTudeckas pabora ¢ bu6nuorexa LIOK
UCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IHI
. bu6mmoreka [JOK
25 Crrysaiinas BeHHH https://m.edsol_.lru/639be9aa
%6 Pacrnipenenenue BeposiTHOCTEN. bu6nuorexa LIOK
Jnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7f39
27 CyMMa U mpou3BeieHHE bu6mmoreka [JOK




CIIyYalHBIX BEJIMYUH https://m.edsoo.ru/51b7edSf
73 CyMMa 1 Mpou3BeICHNE | bu6mmoreka [JOK
CIyYaHBIX BEJIMYHH https://m.edsoo.ru/c2757¢cc3
ITpumepsl pacnpeneacHuii, B TOM
29 ‘-II/II)CJIG IPGOI\IZGT IE‘-I:CKOG u 1 bubmorexa TIOK
p https://m.eds00.ru/91e08061
OMHOMHAJILHOE
ITpumepsl pacnpeneaeHuii, B TOM
30 ‘II/II)CJ'IC IPCOI\EIJCT I/Ijq:cxoe u 1 bubmorexa TIOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpeHue, 06001IeHUE U | bubnuorexa [JOK
crucTeMaTHu3alsl 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpeHue, 06001IeHNE U | bu6mmoreka [{JOK
cucTeMaTu3aIys 3HaHUN https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 Hrorosasi koHTpoOIbHAs paboTa 1 hits://m.cdsoo.ru/a985a¢79
34 [ToBTOpenme, 0600IIEHNE U | bub6moreka [JOK
cucTeMaTH3aIus 3HaHUN https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Koutpoasbnbie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI A
pecypchbl
[ToBTOpeHnue, 06001IeHNE,
cHCTeMaTH3alus 3HaHUH.
1 Corvaaiinbie o CPOSITHOC 1 bubmuoreka [{OK
JIy4alHbIE OMBITEI 1 BEPOSITHOCTH
Y . . P https://m.edso00.ru/430d330a
CIy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX HCIILITAHUI
[ToBTOpeHue, 06001IeHNE,
CUCTeMAaTH3aIus 3HaHUH.
) Corvaaiinbie o CPOSITHOC 1 bubmuoreka [{OK
JIy4alHbIE OMBITEI U BEPOSITHOCTH
Y o . P https://m.edsoo.ru/a573a292
CIy4aifHbIX coObIThii. Cepun
HE3aBUCUMBIX MCIILITAHUI
[ToBTOpenue, 060061IeHNE,
CHCTEeMAaTHU3alls 3HAHHM.
N bubmuoreka [{OK
3 CrnyualiHble ONBITHI U BEPOSTHOCTU 1
. . https://m.edsoo.ru/07a5e861
Ciy4aifHbIX coObIThii. Cepun
HE3aBUCUMBIX UCITBITAHUM
[ToBTOpeHue, 060061IeHNE,
CHUCTEeMaTU3alus 3HAaHUMH.
4 CrnyyaiiHbIe ONBITEI K BEPOSITHOCTH 1 Bubmorexa TOK
y . . p https://m.edso0.ru/32bc29bf
ciy4aifHbIX coObIThii. Cepun
HE3aBUCUMBIX UCITBLITAHUMA
[Tpumeps! MpuMeHeHUS
bu6mmoreka [IOK
5 MaTEeMaTUYECKOr0 OXKUIaHHUS 1

(cTpaxoBaHue, 1oTEpes)

https://m.edsoo.ru/ea27084d




MaremaTudeckoe OXHNJAaHUE CYMMBI

bubmnoreka [IOK

6
CIIyYalHBIX BEJIMYHH https://m.edsoo.ru/O0adefe9e
MaremaTruueckoe OXKuaaHue
7 TeOMETPHUICCKOTO U bubmotera [IOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAJIBHOT'O pacIpeieIeHHUM
MareMaTtuueckoe 0>KHIaHue
8 reoMeTPHUYECKOTo 1 bubmorexa HOK
p . https://m.edso00.ru/17b0e769
OMHOMUAJIBHOTO pacIpeieIeHUM
9 Jucnepcus u ctaHgapTHoe bubnuorexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bec67f76
10 Jucnepcus u craniapTHoe bubmmorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
1 Jlucniepcumn reoMeTpu4eCKOro U bubnuorexa [JOK
OMHOMMAIIBHOTO pacIpeIeICHUS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas pabora c
12 HCHOJb30BAHUEM BJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKk0H OOJIBIITUX YHCEI. bubmuoreka [JOK
Br100poYHBIN METOT MCCIICOBAHUN https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIIMX YUCE. bubmuoreka [{OK
Br160pouHbBIl METO MCCIIEAOBAHUN https://m.edsoo.ru/cf23b369
[IpakTrueckas paboTa ¢
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa OK
p https://m.edsoo.ru/6¢1d11a6
Ta0IUI]
bu6mmoreka [IOK
16 14 0
TOTOBA KOHTpOILHas pabotd https://m.edsoo.ru/7e37918f
17 [Ipumepsl HENMPEPHIBHBIX bubnnorexa [JOK

Ciy4aiHbIX BeqnurH. OyHKIMs

https://m.edsoo.ru/915b423d




IJIOTHOCTH PaclpeieICHUsI.
PaBHOMEpHOE pacnpeniesieHue 1 ero
CBOMCTBA

[Tpumepsl HENMPEPBIBHBIX
CIIy4aHbIX BeJM4rH. DyHKIHS

18 IIOTHOCTH pacupeaeiIeHus bubnmorera [TOK
pactip ' https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacmpeneseHue u ero
CBOMCTBaA
3agaun, IPUBOASIINE K
19 HOpPMaJIbHOMY pacHpeeeHHUIO. bubnuorexa LIOK
@yHKIMS ITIOTHOCTU U CBOMCTBA https://m.edso00.1ru/97¢19£59
HOPMAaJIBHOTO pacIpeaesICHUs
[IpakTuueckas pabora c
20 HCIIOJIb30BaHUEM DJIEKTPOHHBIX buGnnorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUI]
[ToBTOpeHnue, 06001IeHNE 1
21 cucTeMaTu3alus 3HaHu’ bubmnorexa [IOK
1 ) https://m.edsoo.ru/72953f4c¢
OnucarenbHas CTATUCTHUKA
[ToBTOpEeHue, 06001IeHNE 1
22 cucTeMaTu3alus 3HaHui bubnmorera [IOK
1 ) https://m.edso00.1u/b699ad0c
OnucarenbHas CTaTUCTUKA
[ToBTOpEeHME, 0000IIEHNE 1
” cucreMaTtu3anus 3HaHui. OTBITHI ¢ bubnuorexa [JOK
PaBHOBO3MOXHBIMUA https://m.edsoo.ru/3fcbact9
3JIEMEHTAPHBIMUA COOBITUSIMH
24 [ToBTOpEeHmE, 0600IIEHNE 1 bubmuorexa [JOK

cucreMatusanus 3HaHuii. OIBITHI C
PaBHOBO3MOKHBIMHU

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




OJICMCHTApPHBIMU COOBITHSIMHU

25

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTH3alus 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM POpPMYJIT
U rpaduYecKuX METOJI0B
(xoopauHaTHas npsMas, AepeBo,
auarpaMmma Jusepa)

bubmnoreka [IOK
https://m.edso00.ru/272910f5

26

[ToBTOpeHue, 0600IIeHNE 1
CUCTEMaTH3als 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM POPMYJT
U rpaduYeCcKuX METOJI0B
(xoopauHaTHas npsMas, AepeBo,
auarpamma Jisepa)

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

27

[ToBTOpeHue, 0600IIeHNE 1
CUCTEMaTH3alus 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM POPMYJI
U rpaduYecKuX METOJI0B
(xoopauHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

bubmnoreka [IOK
https://m.eds00.ru/59641277

28

[ToBTOpeHUe, 0600IIeHNE 1
CUCTEMaTH3alus 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM POpPMYJIT
U rpaduYecKUX METOJI0B
(xoopauHaTHas npsMas, 1epeBo,
auarpamma Jisepa)

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




[ToBTOpEeHME, 0600IIEHNE 1

29 CHCTEMaTH3allus 3HAHUM. | bubmnoreka [IOK
CiyyaliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeneeHus
[ToBTOpeHme, 0600IIEHNE 1

30 CHUCTeMaTH3aIis 3HAHUH. | bubmuoreka [JOK
CityualiHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeeHus
[ToBTOpeHue, 0600IIeHNE 1

31 CHUCTeMaTH3aIus 3HAHUMH. ) bubmuoreka [JOK
MaremaTuueckoe OXKUaaHue https://m.edsoo.ru/acal298¢c
CIIy4ailHOM BEJTMYUHBI
[ToBTOpeHue, 06001IeHNE 1

1 cHUCTeMaTHU3aIus 3HAHUM. | bubmuoreka [JOK
MaremaTruueckoe OXXKUAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJTMYUHBI

bu6mmoreka [JOK

33 HroroBast KOHTpOJIbHAS paboTa 1 hitps:/m.edsoo.r/0fd6d597

34 [ToBTOpeHnue, 0600IEeHNE 1 1 bu6mmoreka [JOK
cUCcTeMaTH3alus 3HAHUM https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 06pa3oBaHusA
0 pe3yJabTarTa
6 Teopus BeposTHOCTEN M CTaTUCTHKA
6.1 UuTtaTh U CTPOUTH TAOIHIIBI U TUATPAMMEBI
OnepupoBaTh MNOHATHSAMH: CpeAHEEe apudmeThyeckoe, MeAHaHa,
6.2 HauOoJplllee, HAaWMEHbIEE 3HAUYEHHE, pa3Max MacCcuBa YMCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSMU: CIy4YalHbI SKCHEpPUMEHT (ONBIT) U
cilydaiiHoe coObITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIH HCXO)
6.3 CIIy4allHOrO  OIBITA;  HAXOJUTh  BEPOSITHOCTH B  ONBITax C
PABHOBO3MOXHBIMH CIyYalHbIMH COOBITUSIMHM, HAaXOAWTb U CPaBHHUBATH
BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIyYalHBIX 3KCIIEPUMEHTaX
Haxonute u ¢opmynanpoBath COOBITHS: IiepeceueHHe U OOBbeIUHEHHE
64 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' NOJb30BAaThCs  AMarpaMmamMu  Oiiinepa ©u (QopMysioil  cioxeHus
BEPOATHOCTEN IIPH PEIICHUH 3314
OnepupoBaTb MNOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITHUS; HAXOJUTh BEPOSATHOCTH C IOMOIIBIO MpaBHJia YMHOXKEHHS, C
MOMOIIBIO JIEPEBA CIIyYallHOTO OIBITA
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a1a4
OnepupoBaTh MOHATUSAMH: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEpUS
6.7 UCTIBITAHUH, ycIleX U HeyAauya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIIBITAHUN IO MEPBOTO yCIEXa, HaXOAUTb BEPOSITHOCTH
COOBITHI B CEpUU UCTIBITAaHUHN bepHyn
6.3 OnepupoBaTh MOHATHUAMHU: CllydaiiHass BEJIUYMHA, paclpejeeHne

BEPOATHOCTEN, AMAarpaMmMa pacripeesieHus




11 KIIACC

Koz IIpoBepsiemble nNpeMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOM IPOrpaMMBbl CpeHero 001ero oopa3oBanust
0 pe3yJbTaTra
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAYCHHM CIIy4yallHOM BETWYUHBI  TIO
' pacnpeieNeHUI0 WK ¢ MOMOILBIO IHarpaMmm
OnepupoBaTb TMOHSATHEM MaTEMaTUYECKOTO OXHIAHMS, TPUBOJIUTH
- npuUMeEpsl  TOro, KaK TMPUMEHSIETCS MAaTeMaTHYeCKOE  OXKHJIaHUE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXHIAHHUE 10
JTAHHOMY PacIIpeIeIICHUIO
53 Nmets nipeicTaBIeHnEe O 3aKOHE OOJBIITIX YHCET
54 MMeTs npeacTaBieHue 0 HOPMAJIBHOM pacIpeielIeHuN




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii JJIEeMEHT COACPKAHUSA
Koxa
6 Teopus BEposATHOCTEN U CTaTUCTHKA
[lpencraBnenne JaHHBIX ¢ momoubio Tabnuun u  guarpamM.  Cpennee
6.1 apudmernyeckoe, MeJauaHa, HauOoJiplllee M HaMMEHbIee 3HAYCHHs, pa3Max,
JUCTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuvaiiHple S3KCIIEpUMEHTHI (OMBITBI) M ClydyailHble COOBITHS. OJeMeHTapHbIe
coObITUsl (McxoAbl). BeposTHOCTH ciiydaitHOro cOOBITHSA. BIM30CTh 4YacTOTHI M
6.2 BEPOATHOCTH cOObITHIl. Cily4aifHbIe OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMH.  BeposiTHOCTHM  COOBITUI B ONBITaX €  PaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUSMHU
63 Onepanuu HaJx COOBITUSMU: IepeceuyeHue, OObEIUHEHHE, MPOTUBOIIOJIOKHbBIE
. coObITus. [lnarpammel Ditnepa. @opmyiia CI0KEHUS] BEpOITHOCTEH
64 VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiydallHOro
' skcniepuMmenTa. dopmysia moyiHoH BeposiTHocTH. HesaBrucumpie coObITHS
65 KomOunaroproe mnpaBwio yMmHOxkeHHUs. [lepecranoBkun u dakropuan. Yucio
. coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uaoma Herorona
bunapHelii cimyuyaliHpli ONBIT (MCIBITaHUE), yclex M Heyjnada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIHBITaHUM 10 1iepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCHIBITaHUl bepHyum
6.7 Crnyualinas BenuuuHa. Pacnpenenenue BeposTHOCTEN. JlMarpaMma pacipenesieHusl.
' [Tpumepsl pacnpesiesieHni, B TOM 4KCiie T€OMETPUUECKoe U ONHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopus BEpOsATHOCTEN M CTATHCTHKA
5.1 UnciioBble XapaKTEpUCTUKH CIYyYalHBIX BEJIMYMH: MATEMaTUYECKOE OKHJAHUE,




JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHeHHe. [IpuMepsl npuMEHEHUsT MaTeMAaTHYECKOTO
OKMJaHUsA, B TOM YHUCJE B 3aJa4ax M3 MOBCEIHEBHOM >XU3HH. MaremMaTrudeckoe
OKMJIaHWE OWHAPHOW CIIy4alHOW BEJIMYMHBI. MaTeMaTH4eCKOE OXKUIAHUE CYMMBI
CIIy4alHbIX BEJIMUMH. MaTreMaTuuecKoe OKUJAHUE U TUCIEPCUSI TEOMETPUUECKOIrO

1 OMHOMHUAJIBHOTO pacIpeIeIeH

3aKoH OOJBIIMX YHCENI M €r0 PoJib B HayKe, MpHUpone U obmecTBe. BriOOpouHbIi

5.2

METO/]T UCCIICIOBAHUIA

[Ipumepbl  HENpPepBIBHBIX  CIy4aHbIX BenuyuH. [loHsTHE O MIOTHOCTH
53 pacripesenieHus. 3agaqu, MPUBOSIINE K HOpMaIbHOMY pacnpenenenuto. [lonsarue o

HOpPMaJIbHOM pacrpeaeieHuu




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSA

Kona
NpoBepsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHET0 00IIIETro
o0pa3zoBaHust

Brnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/1ay;
yMeHHe (QOpMYyIUpOBaTh U ONEPUPOBATH TMOHATUSMHU: ONPEICIICHNUE,
aKcuoma, TeopeMma, CIEICTBHe, CBOWCTBO, MPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCHIILHBIC (DOPMYJIUPOBKH; TMPUMEHSTh HX; YMEHHE (OpMYIUPOBATH
oOpaTHOE W TMPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH TPUMEPHl H
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJI MAaTeMAaTHYECKOH HHIYKIUY;
MPOBOJNTH JIOKA3aTeIbHBIC PACCYXJICHUS MPU PEIICHUU 3aja4, OIICHUBATH
JIOTUYECKYI0  TPAaBWIBHOCTh  PACCY)KICHUH; yMEHHE  OIEepUPOBATH
MOHSTHSIMHA: MHOKECTBO, TIOJMHOXKECTBO, OIEpaliii HaJ MHOXXECTBAMHU;
YMEHHUE HCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN armapar JJisi OMMCAHUS
pPEABHBIX TPOIIECCOB M SBICHUN WM TPU PEHICHWH 3a7a4, B TOM YHCIIC W3
IPYTHX Y4YeOHBIX IPEJAMETOB; YMECHHE OICPHUPOBATH IMOHATHAMH: Tpad,
CBS3HBIN Tpad, aepeBo, MUK, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh H
OMHUCHIBaTh Tpadbl Pa3IWYHBIMH CIIOCOOAMH; HCIOIB30BaTh rpadbl MpU
pelIeHn! 3a1au

YMeHue onepupoBaTh MOHATUSMHU: HATypajJbHOE YHCIO, LEJIOE YHUCIIO,
CTENEHb C LIeJbIM MOKa3aTesleM, KOPeHb HAaTypajJbHOW CTENEHH, CTETEHb C
paloHaIbHBIM TOKAa3aTeNIeM, CTENEHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
jJorapumM 4YuCiIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK IO MOJYJII0, PAlMOHAJIbHOE 4YHUCIO, HUPPALUOHAIBHOE YHUCIIO,
MHO>KECTBA HaTypalbHbIX, LIEJbIX, PALIMOHAIbHBIX, J€HCTBUTEIbHBIX YHCEI;
YyMEHHE HCIONb30BaTh MPU3HAKH JEIMMOCTH, HaWMEHbUINM oO0Imui
JenuTeNb W HauMeHblllee oOfliee KpaTHoe, alropuT™m EBkiauaa mnpu
pElIeHNr 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHHSI; YMEHUE BBINOJHATH BBHIUHUCICHHE 3HAUCHUHN U MPeoOpa3oBaHUs
BBIpOKEHUI CO CTemeHsMH M Jorapudmamu, mpeodOpazoBaHus IPOOHO-
palMoOHAJbHBIX  BBIPAKEHUN;  yMEHHE  ONEpPUpPOBATh  MOHATUSAMHU:
MOCNe0BATEIbHOCTh, apu(mMeTHyeckass MPOrpeccusi, TreoMeTpudecKas
nporpeccusi, OeCKOHEYHO yObIBalolasi TeoMeTpuyecKas IpOrpeccHs;
YMEHME 3aJaBaTh IOCJIEIOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (HOpMyYJI; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE YHWCIIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amuCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckas, TPUTOHOMETpHYECKass U  anreOpauyeckas); yMeETb
MIPOU3BOJIUTh apu(METHYECKHE JEeHCTBHS C KOMIUIEKCHBIMH YHCIIAMH;




MPUBOAUTH MPUMEPHI MCTOIB30BAHMUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSIMH:  MaTtpuma 2xX2 u  3%X3,  onpemenureslb  MaTpHULBbI,
TCOMETPUUYECKHUI CMBICIT OTIPECITUTEIS

YMeHue omnepupoBaTh TMOHSATHUSAMH: pallMOHAIBHBIC, WPpPAlMOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
ypaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; yMEHHUE ONEPUPOBATH MOHATHUSIMU:
TOXJIECTBO, TOXKJIECTBEHHOE NpeoOpazoBaHuE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEeMa ypaBHEHMH W HEPAaBEHCTB, pPAaBHOCUJIBHOCTh YypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE peliaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI
C TOMOIIBI0 PA3IMYHBIX NPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpOM; IPUMEHSATh YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI
JUIA pellleHusT MaTeMaTMYeCKUX 3a/Jad M 3a/ad U3 pPa3lu4yHbIX obOiacTeit
HAYKHU U peaIbHOM JKU3HU

YMeHne omepupoBaTh TOHATHSIMH: (QYHKIHS, YETHOCTH (YHKIIHH,
NEePUOANYHOCTh (YHKIUHU, OTrPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIHH, 3KCTpeMyM (DYHKIIMH, HauOoJblllee W HAaWMEHbIEee 3HAYCHUS
GYyHKIMM Ha TPOMEXKYTKE, HempepbiBHAsE (YHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOM3BOAHAS (DYHKIHUU, T€OMETPUUYECKUN U
¢buznyecKkuif CMBICT  TPOU3BOJHOW, TepBOOOpa3Has, OMpPEACIEHHBIH
UHTETpall; yMEHUE HaXOAWTh AaCHUMITOTHl Tpaduka (QYHKIMHU, YyMEHHUE
BBIYHCIISATH MPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3UIIUU
GbyHKIUH, HAXOAUTH YpaBHEHHE KacaTeIbHOU K Trpaduky QyHKUINU; YyMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHHUE HCIIOJIb30BaTh
NPOU3BOJHYIO JJsl HUCCIENOBaHMA (PYHKUUI, HAXOJUTh HaWOOJIbLINE U
HaMEHbIINE 3HaueHHs (QYHKUUHA; CTPOUTh TpapUKd MHOTOWIEHOB C
UCTOJb30BAaHUEM ammapara MaTeMaTHYeCKOro —aHajiu3a, MPUMEHSThH
MPOU3BOJIHYIO JUI HAaXOXKJICHHUS HAWIYUIIero PEelIeHUs B NPUKIAJHBIX, B
TOM YHCIIE COIMATbHO-3KOHOMUYECKUX U (PU3NYECKHX 3a]adax; HaXOIUTh
IOIMAAN U 00bEMBI (UTYp C IOMOIIBIO MHTETpajia; MPUBOIUTH MPUMEPHI
MaTeMaTUYECKOT0 MOJEIUMPOBAaHUSA C TOMOIIBI0 U depeHINaTbHBIX
YpaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpaduk QyHKIUH, oOpaTHas (QyHKIUS,
KOMMO3ULUS (PyHKIMH, JWHEeHHas QYHKUUSA, KBaJpaTU4Has (QyHKLUS,
panuoHanbHass (QYHKUHMSA, CTeNeHHas (YHKIOUS, TPUTOHOMETPHUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKLWHU, IOKa3aTelbHas |
norapupmuueckass (YHKIHUH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKIMH, BBIIOIHATH MpeoOpazoBaHust TpaduKoB (QYHKIHIA, HCIIOIB30BaTh
rpaduKu Ui U3YYEHHUS MPOIECCOB U 3aBHCUMOCTEH, MPU PEIICHUH 3a/1au
U3 JIpyrux y4eOHBIX NMPEIMETOBU 3ajad M3 PEajbHON KU3HM; BBIPAXKATh
dbopMyIaMu 3aBHCHMOCTH MEXY BEITUYMHAMHM; HCIIOJIB30BaTh CBOMCTBA H
rpaduky  QyHKOMA A8 pemieHus YpaBHEHWH, HEpaBEHCTB M 3agad C
napameTpamu; H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
pELIECHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/Jaydl pPa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, TOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJOTH, 3a/la4yil U3 O0JacTH yNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTeMBbl IO YCIOBHIO 3aJaud, HCCIEAOBaTh IOJYyYEHHOE pEIICHUE WU
OLICHHMBATh MPABJONOAOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJEIUPOBAThH
peasibHble CHUTyallud Ha $3bIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI [0 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAaHUEM  ammapata  anreopsl,
UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTatT

YMeHue omnepupoBaTh MOHATHAMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HaMEHbIllee 3HAYCHMS, pa3Max, AUCIEepPCHUsi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE W3BJIEeKaTh, MHTEPIPETUPOBATH
nH(pOpMalLIKIO, TIPEICTABICHHYI0 B TaONIMIax, Ha Juarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA pealbHBIX IMPOLIECCOB U SBICHUI; MPEICTaBIAThH
uH(pOpMallMI0O C TIOMOIIbIO Ta0NWMII W JAMarpaMM; HCCIeI0BaTh
CTaTUCTUYECKUE aHHBbIE, B TOM 4YHCIE C NPUMEHEHHEM TIpadudecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; rpaduuecKu MCCIeAoBaTh COBMECTHBIC
HaAOIIO/IEHUS C TIOMOIIBIO0 TUarpaMM pacCEeUBaHUS M TUHEHHON perpeccun

YMeHue onepupoBaTh MOHATHUSMHU: CIy4YalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTb CIYYalHOrOo COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MHCIIOJIb30BaHMEM TIpaUYecKuX METOJO0B; HPUMEHSThH
GopMyJBl CIOXKEHUS M YMHOXEHHMsS BepoATHOCTEH, (opmMyily MOIHOM
BEpOATHOCTH, (popmyity bepHyinu, koMOMHaTOpHBIE (AKThl U (POPMYIIBI,
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHH; YMEHHME OIEepUpOBaTh
MOHATHSIMM:  ClOydyaliHas  BEJIMYMHA, pPAaclpeieiieHuE BEPOSTHOCTEH,
MaTEMaTHUYECKOE OXHJaHUE, IUCHEPCUs U CTAaHAApPTHOE OTKJIOHEHHE
ClyyallHOH  BENWYMHBL, (YHKIMH  paclpeieieHus ¢ IUJIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTEIbHOIO0 U HOPMAJIBHOIO PacHpEeleNICHU; YMEHHE
HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX PacHpEesICHUM IJs pelleHMs 3a/1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJBIIUX YHCET, METOJbl BHIOOPOUYHBIX
WCCIIeIOBAHMIA; YMEHHE TIPUBOIUTH MPUMEPHI TIPOSIBICHUS 3aKOHA OOJIBIINX
yycesl B NPUPOJHBIX U OOILIECTBEHHBIX SIBICHUSAX; YMEHHUE OINEPUpPOBATh
MOHATUSIMM:  COYETAaHUE, IIEPECTAHOBKA, YMCIO COYETAaHUM, YHUCIIO
nepectaHoBok; OvHOM HbroTOHA; ymMeHHe NpPUMEHATh KOMOHHATOPHBIE
(bakTbl U pacCyXAE€HUsS s pElIeHUs 3aJay; OLEHUBaThb BEPOSTHOCTH
peabHbIX  COOBITH;  COCTaBISTH  BEPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yabTar

YMenune OIICPHUPOBATH IIOHATUAMU: TOYKa, mnpsamasd, IINIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIJja, IUIOCKUM YroJl, 1BYIPaHHbIN
YroJI, TPEXTPAHHBIN yTOJ, CKPEIIMBAIOIIMECA MPSIMBbIE, NAPaLUICIIbHOCTh U
NEPHNCHAUKYIIIPHOCTE MMPAMBIX U ITJIIOCKOCT! 6171, YIrojg MEXAay MpAMbIMHU, YTOJI
MEXKy NPSAMOUN M IJIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMU, PACCTOSHUE OT




TOYKHM JO IJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBbIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCHOJIb30BaTh IPH PELIEHUU 3a/lad H3y4EHHbIE
(bakTbl U TeOpeMbl MJIAHUMETPUHU; YMEHHE OLIEHHWBATh Pa3Mepbl 0OBHEKTOB
OKpPY’KaloIlIer0o MHpa; CTPOUTh MaTEeMaTHYECKHE MOJEIHU C TOMOILBIO
FeOMETPUUYECKUX TMOHITHA M BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH
MIPAKTUYECKHE 3a/1a4H
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL GUTYPBl, 00BEM GUTYDHI,
MHOTI'OIPDAaHHMK, IPABWIbHBIA MHOTOTPaHHUK, CEUYEHHE MHOIOIpaHHUKA,
KyO, mapajulenenuiesn, Npu3Ma, NOUpamuaa, (urypa U IMOBEPXHOCTb
BpallleH!s], LWIMHAP, KOHyC, map, cdepa, IUomanb cdepsl, IUIOMAIb
IIOBEPXHOCTU NHMpaMHJIbl, IPU3MbI, KOHyca, LWIMHApA, 00BEM KyoOa,
IPSMOYTIOJbHOTO Napajjenenunena, MNUPAaMUAIbl, MPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHUs KOHyca U LWJIMHPA,
napajjieibHple OCH WM OCHOBAaHHMIO, CEYEHHe 11apa, IUIOCKOCTb,
Kacaromasacs cgeppl, LUIMHIPA, KOHYCa; YMEHHE CTPOUThb CEueHHe
MHOTI'OIpaHHHMKa, W300paXkaTb MHOTOTPAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpAIlIEHUs, UX CEYECHHs, B TOM YUCJIE C MOMOLIBIO DJIEKTPOHHBIX CPENCTB;
YMEHUE MPUMEHSATh CBOWCTBA TI'€OMETPHUYECKUX (UTYp, CAMOCTOATEIBHO
(bopMyaHpoBaTh ONpeAeTeHUs U3ydaeMbIX (UTYp, BBIABUIaTh TUIOTE3bI O
CBOWCTBaX M NPU3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBBIBATHUIH
orpoBepraTb HMX; YMEHHE TMPOBOAWUTH Kiaccudukauuioo ¢uryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJIHATE HEOOXOAWMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHUS
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YMeHue onepupoBaThb  IHOHATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napajieNIbHbld TIePeHOC, CUMMETpPUsi Ha IUIOCKOCTH U B HPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHMe M0A00Us, NOAOOHBIE (UTYpPBI; yMEHHE
pacro3HaBaTh paBHbIE U TOJOOHBIC (UIyphl, B TOM YHUCIIE B IPHPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPUYECKHE OTHOIICHUS MPH
pelieHnH 3ajiad; HAaXOJUTh TE€OMETPHUYECKHE BEJIHYMHBI (UIMHA, YTOI,
II0IaaAb, 00BEM) IPU PELICHUH 3aj1a4 U3 APYTHX yUCOHBIX IPEAMETOB U U3
peanbHON KM3HM; YMEHHE BBIYUCISATH T€OMETPUYECKHE BEJIHMUUHBI (JITHHA,
yroj, IUIOLaab, 00BEM, IUIOLIA]b IOBEPXHOCTH), UCIIONIb3Yys H3y4YCHHBIC
dbopMyIBI ¥ METOIBI, B TOM YHCIIE: IUIONIAJb MOBEPXHOCTU MHPAMHIIBI,
NpU3MBbl, KOHyca, LMIMHApA, Iulomans chepsl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapalieNienuIea, MHPAMUAIBI, TPU3MBI, [WIHHIPA,
KOHYcCa, 1apa; YMEHNUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD

12

VYMmenne OIICpHUPOBATH IOHATUAMMU: IMPAMOYIrOJibHass CUCTEMa KOOPAWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YHCJIO, pasjoKeHHe BeKTopa Mo Oas3ucy,
CKQJISIPHOE MPOM3BEJCHUE, BEKTOPHOE TIPOU3BEACHUE, Yrojd MEXIy
BCKTOpPAaMH; YMCHHUC UCIIO0JIb30BATh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METOL IJIs1
pEeIICHUS TCOMECTPUUCCKHUX 3aJiad U 3aJa4 APYIrux yLIe6HI)IX npeamMcToOB

13

YMenune BBIGI/IpaTL HOIIXOI[SIH_[I/Iﬁ MCTOJ IJId pCHICHUSA 3aaavu; TOHUMAHUC




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHUHU HPUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB W SIBJIGHUH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHME MPUBOIUTH MPUMEPHl MaTEeMaTHYECKUX
OTKPBITUH POCCUHCKON U MUPOBOM MaTEeMaTUYECKON HAyKH




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

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

Koxa
1 Uucna u BBIYUCIECHUS
1.1 Harypasnbnbie u 1enbie uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCel
12 Panmonaneupie  uncia. OOBIKHOBEHHBIE W JIECATUYHBIE ApPOOU, TPOLICHTHI,
' OecKOHEYHbIE TIepUOANYECKre ApoOu
13 ApudmeTndeckuii KOpeHb HaTypalbHON cTeneHu. JleWcTBusS ¢ apudMeTHYECKHUMHU
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
14 Crenenp ¢ nensiM nokasareneM. CTeleHb ¢ pallMOHAJIbHBIM IoKa3aTenem. CBoiicTBa
' CTEIeHH
15 CuHyCc, KOCHMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHTEHC YHCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uucna. JlecssTuuHbie U HATYpaJIbHBIE TOTAPH(PMBI
JeiictButensHpie uncia. ApudmMeTndeckue omnepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMH.
1.7 | TlpubnuxEHHbIE BHIYUCICHUS, MpaBUia OKPYTJIEHUS, MPUKUAKA U OIIEHKAa pe3yibTaTa
BBIYMCIICHUI
1.8 | IIpeoOpa3zoBaHue BhIpaKCHUI
1.9 | KommnekcHble yucia
2 YpaBHEHMs U HEPABEHCTBA
2.1 [{enbie 1 TpOOHO-pAIMOHATBHBIE YPAaBHEHUS
2.2 | HppanuoHanabHble ypaBHEHUS
2.3 TpuronomeTpudecKkue ypaBHEHHs
2.4 | ITloxa3zaTenbHblE U JOrapUPMHUUECKUE YPAaBHEHHS
2.5 | Uenblie u ApoOHO-pallMOHANEHBIE HEPABEHCTBA
2.6 | HppanuoHaiabHble HEPABEHCTBA
2.7 | Tloka3arenbHbIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | CucreMbl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10 | VYpaBHeHUs, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 | Marpuua cuctemsbl TMHEWHBIX ypaBHeHUH. OnpeaenuTesb MaTPULIbI
3 OyHKmn U rpaduku
11 @Oynkiys, crnocodbl 3amanus (ynkuuu. [paduk dynxnumu. B3aumuHO oOpaTHBIE
' ¢bysakiun. YétHele u HeuéTHbIe QpyHKmu. [leproanueckue GpyHKInum
3.2 Ob6nacTh ompeneneHUss W MHOXECTBO 3HaueHU ¢yHknuu. Hymu Qyskuuu.

[TpoMexyTku  3HAKOMOCTOSHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (PYHKIIMH.




MaxkcuMymbl 1 MUHUMYMBbI QyHKIMu. Hanbonbiiee 1 HauMeHblee 3HaueHne QyHKIUU
Ha TPOMEXKYTKE

CrenenHas (GDyHKIIUS ¢ HATypaJbHBIM M IEJIBIM TOKa3zareneM. E€ colicTBan rpaduk.

33 . .
CaoiicTBa 1 rpaduK KOpHS n-0l CTENIEHU
3.4 | Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 | IlokazarenpHas u norapudpmudeckas QyHKIIMHU, UX CBONCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTsl rpadukoB GyHkIuid. CBoHCTBA (HYHKIIHMI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnemoBaTeabHOCTH, CIIOCOOLI 3aaHUs II0CIIEA0BATEIILHOCTEN
3.8 | Apudpmernueckas u reomerpuueckas nporpeccun. @opMyia CIoKHBIX MPOIEHTOB
4 Havana maremaTtnueckoro aHaiusa
4.1 [TpousBoanas ¢pyukuuu. [Ipon3BoHbIE IeMEHTAPHBIX (DYHKITHI
[IpumeneHne mNpPOU3BOAHON K HCCIEAOBAHHWIO (QYHKIUMH HAa MOHOTOHHOCTh U
4.2 | okctpemymbl. HaxoxneHue HamOoNbIIEro M HAMMEHbBIIEro 3HA4Y€HUsS (QYHKIMH Ha
OTpe3Ke
4.3 | IlepBoobpa3nas. MuTerpan
5 MHoOkecTBa U JTOTUKa
5.1 MHoOecTBO, onepaiu HaJl MHOXKecTBaMu. [{narpammsl Ditepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 | BeposarHocTh
6.3 | KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHuKH
7.4 | Tena u moBepXHOCTH BpallleHUs
7.5 | KoopauHaTsl U BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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