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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yuyeOHOro Kkypca «BeposATHOCTh M CTaTHCTHKa»
6a3oBoro ypoBHs misi oOyvaroruxcs 10 —11 kmaccoB pa3paborana Ha OCHOBE
®denepalibHOTO  TOCYJApCTBEHHOTO 00pa30BAaTEIbHOTO CTaHAApTa CPETHEro
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABIIEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCUUCKOTO
oOpa3oBanus. Peanmzarusi mporpaMmbl OOSCIICYMBACT OBJIAJICHUE KITFOYCBBIMHU
KOMITETEHLIUSMH, COCTaBIISIOIIMMH OCHOBY JUISI CaMOPa3BUTUS U HENPEPBIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposiTHOCTh M CTaTHCTHKA» 0a30BOI0 YPOBHS SBIISETCS
POJOJIKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mkoJyibl. Kypc mnpennHasHaueH st (popmupoBaHus Yy OOydaromIuxcs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMS POJIM TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUs CIy4YallHBIX COOBITUM, BEJIMYUH U
npoueccoB. [lpu u3zydeHum kKypca oOoramjaroTcst MPEACTABICHHS YYalllUXCs O
METOJaX UCCIEA0BAaHU U3MEHUMBOTO MHUPA, PA3BUBAECTCS IOHUMAaHUE 3HAYMMOCTH
M OOLIHOCTM MAaTEMaTUYECKUX METOJIOB IIO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CoaepxaHue Kypca HanmpaBJi€HO Ha 3aKPEIUICHHWE 3HAHUM, MOJYYEHHBIX MPU
M3YYECHHHM Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABIECHUNA O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXJIYy HUMHU Ha BaXXHBIX IPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBercTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT M CTAaTUCTUKA» CpeOHEH IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI
CIIEyIOIllMEe OCHOBHBIE cojAepxkaTelbHble JHUHUU: «CrydailHple COOBITUA W
BEPOSITHOCTIY, «CllydaiiHble BETMYMHBI U 3aKOH OOJIBIIINX YHCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3yYEHUE TE€OMETPUYECKOTr0 U
OMHOMHAIILHOTO paCIpee/IeHNid U 3HAKOMCTBO C UX HENPEPbIBHBIMU aHaJOraMu
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUAMH.

Conepxxanue nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTH  CIIY>KUT
OCHOBOM [1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpeesIieHUH BEpPOSTHOCTEH
MEXAY 3HAUYCHHUSIMHU CIIyYalHBIX BEJIMYMH, & TaKXK€ 3Ta JIMHUA HEOO0XOoauMma Kak
0aza I W3yYeHHs 3aKOHA OONBIUX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JAEUCTBYIOLIETO0 B NpUpPOJE U OOIIECTBE U MMEIOIIEr0 MaTeMaTHYeCKYIO



dopmanuzanuio. Cam 3aK0H OOJIBLIIMX YHMCEN MpeJiaraercs B 03HAKOMHUTEIbHOM
¢dbopMe ¢ MUHUMAJIbHBIM HCIIOJIb30BAaHUEM MaTEMATUYECKOro popManus3ma.

Tembl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIyYaWHBIMU  BEJIMYMHAMM,
AKLIEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB HA OMNMCAHUM M HM3YYEHHH CIy4YalHbIX
SBJIEHUIN C MOMOIIBI0 HENpPEephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTeJIbHOMY M HOPMAaJbHOMY PAaCHpEleNICHUsM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJIBbHOE U3Yy4YeHHE Marepuana 0e3 J0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposSTHOCTP M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HEJENI0 B TEUYEHUE KAXKJIOro rojga oOydeHwus, Bcero 68
y4eOHBIX YacoB.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBienne JaHHBIX C MOMOINbIO Tabnuun U guarpamm. CpenHee
apudmerrnyeckoe, MeauaHa, HauOOJbIIEE M HaWMEHBIIEEC 3HAYCHUS, pa3Max,
JUCTIEPCHUS M CTaHIAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (Ucxonbl). BepodaTHOCTh ciydailHOTO cOObITHS. Bau3ocTh 4acToThl U
BEpOSITHOCTU ~ coObITil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatuu HajJ COOBITUSMU: NepecedeHne, 00beMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSTHOCTh. YMHOXKEHHUE BEPOSTHOCTEU. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia moHoU BeposiTHOCTU. He3aBucumeblie cOOBITHS.

KomMOunaropnoe npaBuio ymHoxkenus. [lepectanoBku u ¢pakropuai. Yucmo
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

buHapHBbIi ciydaiiHbIi ONBIT (MCHBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBbIX UCTIBITAHUN bepHyIu.

Cnyuantnas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{uarpamma
pactpenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHU  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHUE, JUCHEPCUs M CTaHAAPTHOE OTKIOHEHUWE. [lpuMepsl NpUMEHEHUs
MaTeMaTHYECKOro OKHUJaHHUs, B TOM YHCJIE B 3ajJa4aX M3 ITOBCCIAHCBHOMN >KHU3HU.
MaremaTudeckoe oXXujaHue OMHApPHOMW ClydailHOM BeIMYMHBI. MaTteMaTH4ecKoe
OXXMJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaThuecKkoe OXUJAaHUE U
JUCIIEPCHS T€OMETPUUYECKOT0 1 OMHOMHUAILHOT'O pacIpe/eIeHUH.

3akoH OOJBIIUX YHCEI W €ro pojb B HayKe, IPUPOJC M OOIIECTBE.
Br160po4HbIii METOT HCCTIEIOBAHMIA.

[Ipumepsl HENpEpBIBHBIX CIy4YaulHbIX BenuuyuH. [loHSATHE O T™IOTHOCTH
pacripenieneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
0 HOPMaJIbHOM PACIPEIACICHHM.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelmieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIOJIB30BAaTh BOMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCa, @& TAKXKE BBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(OOPMAIUHU, NAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISATh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUpATh CIIOCOO pelieHus ¢
YYETOM UMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TO3HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpeAHee  apupMETHYEeCKoe,  MeAHaHa,
HauOoJuibllIee, HAMMEHbBIIIEEe 3HAaU€HUE, pa3Max MaccCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOe
cOOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ) CIYy4YalHOTO OIBITA;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMH,
HaXoJWTh W CpPaBHMBATh BEPOSITHOCTH COOBITUH B HW3YUYEHHBIX CIy4yailHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh cOOBITHSA: TIE€pECEUYEHHE M OO0bEAHHEHHE
JaHHBIX  COOBITHI, CcOOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCs TMarpaMmamu Jiiepa u HOpMyJIOil CI0KEHUS BEPOSITHOCTEU TPH
peleHnHy 3aaa4.

OnepupoBarh MOHATUSMU: YCIOBHAsl BEPOATHOCTh, HE3aBHCHUMBIE COOBITHS;
HaXOJIUTh BEPOSATHOCTH C IOMOIIBIO MPABUJA YMHOXKEHHS, C MOMOILIBIO JepeBa
CJIy4alHOI0 OIbITA.

[TpumeHsaTh KOMOMHATOPHOE MTPABUIIO YMHOKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATUSMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpPHUS
UCIBITAaHUHM, yCIeX M HeyJaya; HaxXOAWTb BEPOATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 1O TIEPBOT0O yCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
CEpUHU UCIIbITAHUU bepHyu.

OnepupoBaTh  NOHATUSAMH:  CIy4YalHasT  BEJIMYMHA,  PaCIpEICICHUE
BEPOSITHOCTEW, TMarpaMmMa pacipeieseHusl.

11 KITACC

CpaBHHUBaTh  BEPOSATHOCTA  3HAYEHUW  CIIy4YallHOM  BEJIMYUHBI IO
PacIpeneNICHUIO UK € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKHUIAHUS; IPUBOJIUTH HPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTHUYECKOE OXXUJIAHUE CIy4YalHOW BEJIUYUHBI HAXOIUTh
MaTEMaTUYECKOE OKHUIAHUE 110 TaHHOMY PacCIIpeIEIICHUIO.

HmeTh npeAcTaBieHHE O 3aKOHE OOJIBILINX YHCET.

NmeTp npencrasiieHue 0 HOPMAJIbHOM PACIPEACIICHNM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmeHoBaHMe pa3/ie/ioB U TeM Kouecrso 1acon DJIeKTpOHHbBIe (LM(pPOBbIE)
Ne i/ Kontpoabnbie | IlpakTuueckue
NMporpamMmbl Bcero paGoTh: paGoTH: o0pa3oBaTe/IbHbIE pecypchl
| [IpencraBneHue qaHHBIX U ONIMCATEIbHAS 4 https://m.edsoo.ru/
CTaTUCTHUKA NSO7M6B7N
CrnyuaiiHbl€ OIIBITHI U CITy4aliHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.edsoo.ru/M2V2G5SN6F
3JIEMEHTapPHBIMU UCXO0JIaMU
3 Oneparun H%H COOBITHMH, CIIOKCHHE 3 https://m.edsoo.ru/P8L61L.0J9V
BEPOATHOCTEMN
VYcnoBHas BEpOATHOCTD, IEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMyJia TOTHOM 6 https://m.edsoo.ru/Z3LENOI1M
BEPOSITHOCTH W HE3aBUCUMOCTD COOBITUI
5 DeMeHThl KOMOMHATOPUKHU 4 https://m.edsoo.ru/F6ZINENEB
6 Cepuu nocie1oBaTeNbHbIX UCIIBITAHUI 3 1 https://m.eds00.ru/X8W5P4C7C
7 CiyyaliHble BEJIMYMHBI M pACIPEICIICHUS 6 https://m.edsoo.ru/N1L0OJ1V7Q
8 O0o0muIeHne 1 cucTeMaTH3aIvsI 3HAaHU I 5 2 https://m.edsoo.ru/M2J5KOHSM
OBUIEE KOJIMYECTBO YACOB I10 34 5 )

[TPO'PAMME




11 KIIACC

HanMmenoBanue pa3iesioB U TeM

KoanuyecTBO 4acoB

JIeKTPOHHBIE (HH(POBHIE)

Ne n/m Kontpoasnbie | TlpakTuyeckn
NporpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI e padoThI
M
1 aTel\faTHquCKoe ORIIATHIE 4 https://m.eds00.ru/Z9W8J5T9Z
CIIy4aifHOUN BEITMYUHBI
2 HHCHCP CH? 11 CTAHAAPTHOC OTIIIOHCHHIE 4 1 https://m.edsoo.rut/ WOH1HI9I6D
CITy4aitHON BEJIMYHHBI
3 3aKOH OOJIBIIMX YHCET 3 1 https://m.edsoo.ru/W6D4V6DOB
o o
4 CHPEPHIBHRIC CILYHAMHHE BOIHHEHIHN 2 https://m.edsoo.rw/ESCOVAEQT
(pactipenenenus)
5 HopmansHoe pacnpeneneHus 2 1 https://m.edsoo.ru/C3D3QOM2U
I 000
6 OBTOPEHHE, 0DO meHI:Ie 1 19 2 https://m.edsoo.ru/S1FOY8H2G
cUCTEeMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTaTa
6 Teopust BeposSsTHOCTEN M CTAaTUCTHKA
6.1 YuTarh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
OmnepupoBaTh MOHATUAMHU: CpeAHee apudmMeTHueckoe, MeauaHa,
6.2 HauOoJblllee, HAaUMEHbBIIEE 3HAUYEHUE, pa3Max MaccuBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUAMM: CIy4YalHBIH SKCHEpUMEHT (OIBIT) H
cilydaiiHoe coOBITHE, BIIEMEHTApHOE COOBITHE (IJIEMEHTApHBIA HCXOJ)
6.3 CIIy4yallHOTO  ONbITA; HAXOAWTh BEPOATHOCTH B  OINBITaAX €
PABHOBO3MOXHBIMH CIIyYalHBIMU COOBITUSMU, HAXOJAUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3YUEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX
Haxomute u ¢opMynupoBath COOBITHA: NEpeceYeHHEe U O00bEeIMHEHHUE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE TAaHHOMY COOBITHIO;
' NOJIb30BaThCS  IuarpamMmamMu  Oinepa H  (OpMYJION  CIIOXKEHUS
BEPOSITHOCTEN IPU PELICHUH 3a/1a4
OmnepupoBaTh MOHATUSMM: YCIIOBHAs BEPOSTHOCTb, HE3aBUCHMBIE
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTH C NIOMOIIbIO MPaBUjIa YMHOXKEHUS, C
MOMOIIIBIO JIepeBa CIy4alHOro OMbITa
6.6 [IpuMeHATH KOMOMHATOPHOE NMPABUJIO YMHOXKEHUS MPU PEIICHUH 3a1a4
OmnepupoBaTh MNOHATHUSAMM: HCHBITAHWE, HE3aBUCUMBIC HCIIBITAHUS,
67 cepus UCIBITAHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOSATHOCTH COOBITHI
' B CEpUM HE3aBUCHMBIX HCIBITAaHUI O IEpPBOro ycrexa, HaxOIUThb
BEPOSITHOCTU COOBITUH B cepuu UcnibITaHui bepHyin
6.8 OnepupoBaTh MNOHATHAMM: CllydaiiHas BEJIWYMHA, pACIpENEICHHE

BEPOSATHOCTEH, AUarpaMma pacipeeeHus




11 KJTACC

Ko IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero o01ero oopa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUH CIIy4YalHOW BEJIIMYHUHBI IO
' pacrpeesieHuI0 WIH C TOMOIIbIO JUarpaMm
OniepupoBaTh MOHSATHEM MATEMATUYECKOTO OKUJAHUSA, IPUBOJUTH
55 MpUMEpPhl  TOTO, KaK TPUMEHSIETCS MaTeMaTHYECKOEe OXKHIaHHEC
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHUIAAHHE IO
JAHHOMY pacIpe/IeNICHUIO
53 HNmets npencTaBieHne o 3aK0HE OOJBITUX YHCETT
5.4 HNmeTs nipeacTaBiieHue 0 HOPMAJIBHOM pacipeacieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTaTUCTHKA
[IpeacraBinenne JaHHBIX C M[OMOIIbIO Tabnuy wu auarpamm. Cpennee
6.1 apudmeTnyeckoe, MenuaHa, HauOoOJbIllee W HaWMEHBIIEE 3HAYCHHs, pa3Mmax,
JMCIIEpCUs M CTAaHIapPTHOE OTKIIOHEHHE YHCIOBBIX HA0OpOB
CnyuaiiHple SKCIEPUMEHTHI (OMBITHI) W CIIyYailHbIE COOBITHS. JDJIEMEHTapHBIC
coObITust (MCX0bI). BepoATHOCTh caydallHOTO COOBITHS. BIM30CTH YacTOTHI U
6.2 BEpPOATHOCTH  coObITHM.  CiydaliHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AJIIEMEHTapHbIMU  COOBITUSIMU.  BeposTHocTH  cOOBITMUH B ombITax ¢
PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSMU
63 Onepanuu Hajg COOBITUSIMU: TIepecedeHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIC
' coObITHs. Inarpammel Ditepa. @opmMyiia croKeHHs BEpOSATHOCTEH
6.4 VYcnoBHas BEpOSTHOCTb. YMHOMKEHHE BEpPOSATHOCTEH. JlepeBo ciaydaiHOro
' skcriepuMenTta. opmyra moaHoi BeposTHOCTU. HezaBucuMblie cOOBITHS
65 Komb6unaropuoe mnpaBuino ymHOxeHus. llepectaHoBku u ¢akropuan. Ywucio
' couetanuil. Tpeyronbauk [lackans. @opmyna buHoma HeroToHa
bunapHblil ciy4aiiHbIl OnbBIT (MCHBITAaHWE), yclex M Heyjaaya. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITaHUKW 10 TiepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyum
Crnyuaiinas BEJINYMHA. Pacnpenenenue BEPOATHOCTEM. Junarpamma
6.7 pacupenenenusa. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopusi BEpOATHOCTEN M CTATUCTHKA




YucnaoBbie XapaKTCPUCTUKHU cnyqai/'IHbe BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIaHUC,

JUCTIEpCUs M CTaHJApTHOE  OTKJIOHCHHME. [Ipumepsl  npUMEHEHUsA
51 MaTE€MaTUYeCKOro0 OKHMJaHUsA, B TOM YHUCJIE B 3aJa4axX U3 IOBCEAHEBHOM XKU3HH.
' Matematuyeckoe OKuJaHue OMHApHON ciydailHOM BenuuyuHbl. MaTtemaruuyeckoe
OKUJAHWE CYMMBl CIy4yallHBIX BEJIMYMH. MareMaTH4ecKoe OXHIAaHUE W
JMCTIEPCHUSI TEOMETPHUYECKOTO M OMHOMHUAIIBHOTO PacIipe/IeIeHHU
55 3aKoH OOJBIIMX YHCEN U €r0o poJib B HayKe, Ipupojie 1 odiiecTBe. BriOopouHbIii
. METOJI UCCIIEJOBAHUN
IIpumepsl HENpEpBIBHBIX CIIy4alHbIX BenuuuH. IloHATHE O MIOTHOCTH
53 pacrpeneneHus. 3a1a4y, IpUBOIAIINE K HOPMAIbHOMY pactpenenenuto. [lonsarue

O HOpMaJIbHOM paclpCaCICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHUS

Kon IIpoBepsiemble TpeOGOBaHUS K NMPeIMETHBIM Pe3yJ1bTaTaM O0CBOCHHS
NpoBepsieMor OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMBbI CPeIHEro 0011ero
0 TpedoBaHusA o0pa3oBaHus

Brnagenne MeromamMu J0Ka3aTeNnbCTB, alTOPUTMAaMU pEIICHUS 3ajad;
yMeHHEe (OpPMYIUPOBAaTH W ONEPUPOBATH TOHSATHSAMH: OIpeCIICHUE,
aKCMoMa, Teopema, CIEICTBUE, CBOWCTBO, MPH3HAK, JI0KA3aTeIbCTBO,
paBHOCHIILHBIC ()OPMYJIMPOBKH; MPUMEHSATH UX; YMEHHE (DOPMYITHPOBATH
o0paTHOE W TPOTHUBOIOJIOXKHOE YTBEPKICHUE, MPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ] MaTEeMAaTHYECKOH WHIYKIIHU;
MPOBOAWTH  JOKa3aTeNbHBIC PACCY)KICHUS TIpU PpEHICHHH  3ajad,
1 OIICHWBATh  JIOTMYCCKYIO  TPABWJIBHOCTh  PACCYXJICHUW;  YMEHHUE
OIePUPOBATH TIOHATHUSMHU: MHOXKECTBO, IOIMHOMXECTBO, OIEpAIMH HaJl
MHOKECTBaMHU; yMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapart JUIs ONMCAHUS PEATbHBIX MPOIECCOB U SIBIICHUH U MPHU PEIICHUN
3aJa4, B TOM 4YHCJIE€ M3 JPYrHUX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIEpUPOBAThH TMOHATUSAMH: Tpad, CBI3HBIN rpad, AEpeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTb W ONHCHIBaTh TIpadbl pa3IUYHBIMU
croco0aMu; UCIIOIb30BaTh Ipadbl MPU PEIICHUN 3a/1a4

2 YMeHne onepupoBaTh MOHATHUSAMH: HATypajJbHOE YHCIIO, IIEJ0e YHUCIIO,
CTENEHb C LEJIBIM TI0Ka3aTeIeM, KOPeHb HaTyPaJIbHOW CTENeHH, CTETIEHb C
palOHAJIBHBIM IMOKAa3aTCJIEM, CTCIICHL C )IeﬁCTBHTCHBHBIM IIOKa3aTeJIeEM,
jgorapu(M 4HCIIA, CHHYC, KOCHHYC M TaHI'CHC HPOM3BOJIEHOTO YHCIIA,
OCTaTOK TI0 MOJYJIO, PAalMOHAIBHOE YHCIIO, WPPANMOHAIBHOE YHCIIO,
MHOXKECTBa HATYPaJbHBIX, IIEJBIX, PAIUOHAIBHBIX, JICHCTBHTEIBHBIX
qucesl; YMEHHE WCIOIb30BaTh MPU3HAKH JIEIMMOCTH, HAaWMEHBIIUH
oOIIMii JenuTenh W HauMeEHblIee olliee KpaTHoe, anroputM EBknmmma
OpU pEIICHWH 3a]ad; 3HAKOMCTBO C PpAa3IWYHBIMU ITO3UIMOHHBIMU
CHCTEMaMM CYMCJICHMS; YMEHHE BBINOJIHATH BBIYMCICHHE 3HAYCHUN U
npeoOpa3oBaHUsl  BBIPAKEGHUH CO  CTENEHSAMH W Jorapupmamu,
npeoOpa3oBaHusi  APOOHO-PALMOHANBHBIX  BBIp@KEHUH;  yMeHHe
ONIEPUPOBATH  IMOHATHAMH:  IOCIEIOBATEIBHOCTb, apU(MeTHYecKas
mporpeccusi, reoMeTpuYecKasi MporpeccHsi, OecKOHeYyHO YyObIBarouias
reoMeTpruecKas Mporpeccus; yMeHue 3a/1aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMyYJ; YMEHHE ONEepHUpPOBATH
MOHATUSAMM: KOMILUIEKCHOE YHUCIIO, CONPsIKEHHBIE KOMILICKCHBIE YHCIIa,
MOAYJIb U apryMCHT KOMIIJICKCHOT'O 4YHCJIA, (bopMa 3aIIMCu KOMIIJIICKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpUYecKass M anreOpanyeckas);

YMETH TNPOU3BOJIUTH apI/I(bMeTI/I‘-IGCKI/Ie I[CI\/JICTBI/HI C KOMIUJICKCHBIMH




YHCclaMU; MPUBOJIUTH MPUMEPHl UCIOIb30BAHUS KOMITJIEKCHBIX YHCEI;
ONEPUPOBATH MOHATUIAMU: MaTpuIla 2X2 U 3%3, onpenenuTeslb MaTPHIIbI,
Te€OMETPUYECKUIN CMBICT OMPEIeTUTENs

YMeHHe omnepupoBaTh MNOHATHAMU: PalUOHAIBHBIE, WPPALMOHAJIBHEIE,
[OKa3aTeNbHbIE, CTENEHHbIE, JIorapupMUUYecKue, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEPUPOBATH
MOHSTUAMU: TOXKJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YpPaBHEHUI W HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPABEHCTB W CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C IOMOMIbIO PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHHUsI, HEpPABEHCTBA U CHUCTEMbl C MapaMeTpoM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMbI JJI1 PEIICHUS MaTeMaTHUYECKHX
3a]a4 U 3374 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTb MOHATUSAMHU: (YHKUUS, UYETHOCTh (PYHKIIMH,
MEePUOANYHOCTh (PYHKIIHMU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QYHKITUH, HAHOOJbIIEe U HaUMEHbINee 3HAYCHUS
GyHKIIMM Ha TIPOMEXYTKe, HempepbIiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKIMK, TIepBas U BTOpas MPOU3BOAHAS (PYHKIMH, T€OMETPUUECKUI U
¢u3nueckuif CMBICI TPOM3BOJHOM, IepBoOOpasHas, ONpeneIEHHbIN
WHTErpall; YMEHHE HaxXOJUTh AaCUMNOTOTHI Tpaduka (QYHKIHH, yMEHHE
BBIUNCIATH IPOU3BOJHBIE CYMMBI, IIPOM3BEACHUS, YACTHOTO H
KOMMO3UINH (DYHKIWH, HaXOOUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMY; YMEHHME HAaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIMM;
YMEHHUE HCHOJb30BATh MPOU3BOJHYIO JJISI HCCIEAOBAaHUS (DYHKIMIA,
HaXOIUTh HAWOOJbIINE W HAUMEHbIIWE 3HAYCHUS (PYHKLUUH; CTPOUTH
rpadMKd MHOTOYICHOB C MCIOJB30BAHMEM armapara MaTeMaTHYecKOro
aHaJlM3a; MPUMEHATh IPOU3BOJHYIO JUIS HAXOXKICHHUS HAWIy4dIlero
pelleHnss B NPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-d)KOHOMUYECKUX U
¢bu3ndecknx 3amgadax; HAXOIUTh TUIOMAAN B 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; IpUBOJUTH MPUMEPbl MAaTEMATUYECKOTO MOJEJIMPOBAHUA C
MOMOIIbI0 Au(depeHITnaATbHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIMH, oOpaTHas
GbyHKIMs, KOMOO3ULMS (DYHKIMHA, JuHEHHas (QyHKIUS, KBaJpaTHUHAs
byHKIWS, paroHanbHast byHKIMS, CTETEHHas byHKIWS,
TpUTrOHOMETpUYEeCKHEe  (YHKIMHM, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHM, TOKa3zaTeNnpHas W Jorapugmuyeckas (QyHKIUH, YMEHHE
CTpOUTH TpadUKH H3YYECHHBIX (YHKIHMH, BBIMOJHATH IMPEeoOpa3oBaHUs
rpadukoB (yHKIUH, UCIIOIB30BAaTh TPAPUKHU JIJIsl U3YUEHUS IIPOLECCOB U
3aBUCUMOCTEH, NpU pPELICHUM 3a1ad U3 APYTUX y4eOHBIX MpEeAMETOBU
3aJa4 U3 peajbHOU KU3HU; BbIpaxkaTb (GOpMyJiaMU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U TpadUKu (PYHKIUH JJIST peIIeHuUs
yYpaBHEHM, HEpaBeHCTB M 3ajJad ¢ MapaMeTpamu; H300pakaTb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PELICHUN YpaBHEHHI, HEPAaBEHCTB




1 UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 331a4d U3 00JIACTH YIPaBIECHUS JIMYHBIMU U CEMEIHBIMU
(uHaHCAMM); COCTaBJISITh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U HX
CUCTEMBI IO YCIIOBHMIO 3a/1aud, MCCIENOBATh MOJYYEHHOE pEUICHUE HU
OLIGHMBATh MPaBJIONOJOOHOCTh PE3YyJbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTYyallMM HA $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAXXKECHMUS,
YpaBHEHHUs, HEpPAaBEHCTBA W HX CHCTEMBbl [0 YCIOBHIO 3a/1a4H,
HCCIEA0BAaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara
anreOppl, UHTEPIIPETUPOBATDH MMOTYUYECHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHATUSIMU: CpellHee apudmeTrdeckoe, Meanana,
HauOoJblllee U HaUMEHbIIIee 3HAUCHUS, pa3Max, TUCIepCusl, CTaHAapTHOE
OTKJIOHGHHE YHCJIOBOTO HabOpa; YMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIInIO, MIPEICTABICHHYIO B TabMUIaX, HAa qUarpammax, rpadukax,
OTPaXKAIOIy CBOMCTBA PEaJbHBIX IPOLECCOB U SBJICHHI; MPEACTABIATh
uHbOpMAIlMI0O C TMOMOIIBI0 TabmWIl W AWarpaMM; HCCIeI0BaTh
CTaTUCTUYECKHE JIaHHBIe, B TOM 4YHCIE C MPUMEHEHHEM TpauuecKux
METOJIOB U  DJJEKTPOHHBIX  CPEACTB; Trpaduuecku  HUCCIEIOBATh
COBMECTHbIE HAONIOJEHUS C TMOMOUIBI0 JMarpaMM pacceuBaHUS U
JINHEHOM perpeccuun

YMeHue onepupoBaTh MOHATHSAMM: CIIy4alHBI ONBIT W ClIy4aiiHOe
COOBITHE, BEPOSTHOCTh CIy4alHOro COOBITUS; YMEHHE BBIUUCIATH
BEPOSATHOCTb C HCIOJIb30BAaHUEM TIpaUYEeCKUX METOJO0B; HPUMEHSIThH
(bopMysbl CIOXKEHUS U YMHOXEHHs BEpOATHOCTEH, (opMyiy MOJHOU
BEpOATHOCTH, Gopmyiny bepHysiu, komOuHaTOpHbIE (DAaKThl U (HOPMYJIBL;
OLIEHMBATh BEPOSTHOCTU pEaJbHBIX COOBITHIH; yMEHHE OIEepPUPOBATH
MOHATUAMM: CllydaiiHas BEIWYMHA, paclIpelesieHUe BEPOSITHOCTEH,
MaTEMaTHUYECKOE O0XKHMJIAHUE, OUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE
CllyyailHOH  BeNUYMHBI, (QYHKIUH paclpenesNeHuss U IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO UM HOPMAJIBHOIO PpacCHpEleICHUN;
YMEHHE HCIOJb30BaTh CBOMCTBA W3YYEHHBIX PpACIpENeIeHUN Juis
peleHus 3a/la4; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJNBIIMX YHCE,
METOAB!l BBIOOPOYHBIX HCCIICAOBAHUIA; YMEHHE MPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIUX YHMCENT B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJIGHUSIX; YMEHHUE ONEePUPOBATh MOHATHUSMU: COUYETAHUE, MIEPECTaHOBKa,
YHUCIO COYETaHW, YHCIIO TepecTaHOBOK; OuHOM HbloTOHA; ymeHme
MIPUMEHATh KOMOWHATOPHBIE (PaKThl U PACCyKICHUS Ul pelIeHUs 3a1a4;
OLIEHUBATh BEPOATHOCTH peasIbHbIX COOBITHIA; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTb M HUHTEPIPETUPOBATEH MOMYyUEHHBIA Pe3yIbTaT

YMeHHne omnepupoBarh IOHATHAMH: TO4YKa, IHpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEJIMYMHA yIja, IUIOCKUHA  YroJl,
JBYTPAaHHBIM YroJl, TPEXIPAaHHBIA YIoJ, CKPEIUMBAIOLIUECS IPSIMBIE,




MapajuIeNbHOCTh U MEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroin
MEXIy NpPSIMBIMHU, YToll MEXAy NpSIMONH U IUIOCKOCTBIO, YroJl MEXAy
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMHU, PACCTOSIHUE MEXKIY TUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MpU
pelIeHnr 3a/ad U3y4eHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHMBAaTh  pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh
MaTeMaTUYeCKHEe MOJENU C IMOMOIIbI0 T'€OMETPUYECKUX TMOHATUUH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MPAKTUYECKHE 3a1a4U
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YMeHue onepupoBaTh MOHATHUAMH: ILIOMAIb (GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPAaHHHK, TPABWIbHBI MHOTOTPAHHUK, CEUYEHHUE MHOTOTPaHHUKA,
KyO, TapajUleNenuIes, Mpu3Ma, NHpamuua, (Qurypa M MOBEPXHOCTh
BpallleHHs, LUIUHIP, KOHYC, wap, chepa, miomanb cdepsl, IUIOMAIb
MOBEPXHOCTH THUPAMUJIbI, MPHU3MbI, KOHyCa, HWIHHApPA, O0BEM KyoOa,
NPSAMOYTOJIBHOTO Mapajuiesienunena, MUPaMUAbl, NPU3MBI, IHIUHIPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHUs KOHYCa W IMIIMHIPA,
napajjieibHble OCH WJIM OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacatomasicsi cdepbl, LWIMHApPA, KOHYCa; yYMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, U300pa)kKaTh MHOTOTPAaHHHUKH, (UTYpPHI U TOBEPXHOCTH
BpAILCHUS, UX CEYCHHUS, B TOM YHUCIIC C TOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPHUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYP, CAMOCTOSATEIBHO
(bopMyIHpOBATH ONpPENEICHUSI N3yYaeMbIX (UTyp, BBIABUTATH THIIOTE3bI
O CBOKMCTBAaxX W MpPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, 00OCHOBBIBATHIIU
OlpoBepraTb MX; yMEHHE MPOBOAUTH KiIaccuukanuio ¢Guryp 1mo
Pa3NUYHBIM TIPU3HAKAM, BBINOJHATH HEOOXOAMMBIE OMOJHUTEIbHbIC
MOCTPOCHHS
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YMeHue omnepupoBaTh IMOHATUAMHU: JBW)KEHHE B  IPOCTPAHCTBE,
napajieNIbHBId TIepEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue Mon00us, NOAOOHBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE M MMOJ0OHBIE (DUTYPHI, B TOM YHUCIIE B MPUPOJE,
HCKYCCTBE, apXHMTEKType; HCIOJIb30BaTh TI'€OMETPHUECKUE OTHOILICHHUS
NpU PEIICHUH 33Jad; HAXOJWTh T€OMETPHUYECKHE BEIUYMHBI (JTMHA,
yroj, IUIONa/ib, OO0BEM) TpPH pEIIEHUWU 3a/ady M3 JPYruX Y4eOHBIX
MPEIMETOB M M3 PEaTbHON JKU3HU; YMEHUE BBIYHCIATh T€OMETPUICCKHE
BEJIMYMHBI ([UIMHA, YTOJ, IUIOmAab, OOBEM, IUIOMIAIh TMOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (HOPMYIBI W METOIBI, B TOM YHCJE: IUIOMAIb
MOBEPXHOCTH THPAMHUIBI, IPU3MBI, KOHYCa, WIHHIPA, IUIOaas chepsl;
00bEéM Ky0Oa, MPSIMOYTOJBHOTO TapalielienuIe/a, MMPaMuIbl, TPU3MBIL,
[MWIMHApa, KOHyCa, IIapa; yMEHHWE HAaXOIUTh OTHOIICHHE OO0BEMOB
MoA00HBIX puryp
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VYMmenune OIICPHUPOBATE MMOHATUAMMU: NIPAMOYTOJIbHAasA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOM3BEJICHUE BEKTOpa HA YHUCIO, PA3JIOKEHHE BEKTOpa Mo Oaswucy,
CKQJISIPHOE MPOM3BEJICHUE, BEKTOPHOC TPOW3BEICHHE, Yrod MEXIy




BEKTOpPAMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPIUHATHBIN METOJ
JUIS pelIeHUs TeOMETPUYECKHX 3a7ad M 3aJad JpYrux Yy4eOHbIX
MPeIMETOB
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YMenue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl pelIeHUs 3aJauu;
MOHUMAHWE 3HAYUMOCTH MATEMAaTUKH B W3YYEHUU TMPUPOJIHBIX U
OOIIECTBEHHBIX MpPOLECCOB U  SBJICHUN; yMEHHE PACIIO3HABATh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HMCKYCCTBE, YMEHHE MPHUBOJIUTH
MpUMEpPbl MAaTEMAaTHYECKUX OTKPBITUM POCCUHUCKOM U  MHUPOBOH
MaTeMaTUYeCKON HAyKH1




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

K IIpoBepsieMblii 31eMeHT COAEPKAHUSA
on

1 Yuca 1 BEIYUCIIEHUI

1.1 | HarypanpHsle u nensle yucna. [IpusHaku AeIuMOCTH LENbIX YUCEN

PanmonaneHbple  4mcIa. OOBIKHOBEHHEBIE U JACCATUYHBIC ,[[pO6I/I, ITPOLICHTHI,

1.2 OCCKOHEUYHBIC TIEPHOANYECKUE POOH

13 ApudmeTnueckuii KOpeHb HaTypallbHOU cTemneHu. [leiicTBust ¢ apudmerndeckumMu
' KOPHSIMU HaTypaJIbHOW CTENEeHU

14 Crenensb ¢ 1enbiM nokaszatenaeM. CTeneHs ¢ palmoHadbHbIM NokaszaTteneM. CBoiicTBa
’ CTEIEHH

L5 CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'0 aprymeHTa

1.6 | Jlorapudm uncna. JlecaTHuHbIC U HATYpaJbHBIE JIOTAPU(MBI

JeiictButenbHble  yucnaa. ApudMeTHdeckue OIepauud ¢ JeHCTBUTENbHBIMU
1.7 | uncnamu. [IpuOarKEHHBIE BHIYHUCICHUS, NIPaBUIa OKPYIJICHHS, TPUKUIKA M OIIEHKA
pe3ynbTaTa BEIYUCICHUN

1.8 | IIpeoOpa3zoBaHue BhIpaKCHHUI

1.9 Kommiekcurnle uncia

2 YpaBHEHHUs U HEPABEHCTBA

2.1 | Lenbie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS

2.2 | HppanuoHaiabHble ypaBHEHUS

2.3 Tpuronomerpuyeckre ypaBHEHHUs

2.4 | Iloka3zarenbHbIe U JOTapU(PMHUUECKHE YPaBHEHHS

2.5 | Lenblie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 | HppammoHaiabHble HEPABEHCTBA

2.7 | Tloka3zatenbHbIC U TOTapU(MUUECKHE HEPABCHCTBA

2.8 | Tpuronomerpuueckue HepaBEHCTBA

2.9 | Cucrtemsl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.1

0 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.1

) Marpuiia CUCTEMBI TUHEUHBIX ypaBHEHU. ONpeenuTeab MaTPUILIbI

3 @yHKIMHU U TpaduKu

11 Oynkuus, cnocoObl 3amanug ¢yHkuuu. ['paduk ¢yHkuuu. B3aumbao oOpaTHbIe
' ¢ynkunu. YétHsle 1 HeuéTHbe pyHKunU. [leproandyeckue GyHKIMN




Ob6nacte ompeneneHus W MHOXECTBO 3HaueHuM QyHkumu. Hymm dyHKum.
[TpoMexyTkun  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYyHKIIUH.

32 MakcumymMbl ¥ MUHUMYMBI GyHKuMu. HaumOonbliee U HauMeHbllee 3HAUYEHUE
(YHKLNU HAa IPOMEKYTKE
13 Crenennas GyHKIUS ¢ HaTypaJIbHBIM U LIETBbIM MOoKa3areneM. E€ cBolicTBau rpaduxk.
' CBoiicTBa u rpaduK KOPHS 1-0¥ CTETICHU
3.4 | Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u Jorapupmuueckas GyHKIUHU, UX CBOMCTBA U rpaduku
16 Touku paspbiBa. AcumntoTsl TrpadukoB  ¢yHkumid. CBoiicTBa  (yHKUMH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CIIOCOOBI 3aaHUs ITOCIIEA0BATEILHOCTER
3.8 | Apudmernyeckas u reoMeTpruecKas mporpeccu. @opmMyIia CIOKHBIX MPOLEHTOB
4 Hayana maTemaTnueckoro aHanusa
4.1 | IIpomsBonHas GpyHkuuu. [Ipon3BoaHbIe yIeMEHTApHBIX QYHKIUN
[IpumeHeHne NTPOM3BOAHONW K HCCIENOBaHUIO (QYHKIMM Ha MOHOTOHHOCTh H
4.2 | oskctpemyMbl. HaxoxneHne HauOoJbIIero M HauMEHbILIEro 3HaYeHHUs (DyHKIMM Ha
OTpE3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHoecTBO, Onepannu HaJl MHO>KecTBaMu. J[narpaMmel Diniepa — BenHa
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OmnucarenbHas CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 | IlpsiMBIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKH
7.4 | Tena u moBepXHOCTU BpallleHUS
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



