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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBIIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 00ECIEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHITUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPa3BUTHUSL M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO U TIO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OoCHOBHOM 1miKoybl. Kypc mnpemnazHadueH miis (QopMHpOBaHUS y OOyYaroOlIUXCs
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHunm Kypca o00OramarTCsi MPEACTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPa, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJYYEHHBIX MPHU
M3Yy4YEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA34X MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEW IKOJIbI Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEYIONTME OCHOBHBIE cojiepKaTenabHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEPOSTHOCTY, «ClydaiiHbIe BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHylo d4YacTh Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAJILHOTO PAaCIpeIeNIeHUd ¥ 3HAKOMCTBO C MX HEMPEPBHIBHBIMH aHAJIOTaMU
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Conepxanue mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU» CIYXKUT
OCHOBOM isi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHun BEPOSITHOCTEH
MEXIy 3HAUCHHUSIMU CIy4allHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEoOXoJuMa Kak
0aza I W3ydeHHWs 3aKoHAa OOJbIMUX Yucenl — (yHIAMEHTAIBHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHLHOM
(dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAaHHEM MaTEMaTHIECKOTO (hopMaIi3Ma.

Tembl, CBsI3aHHBIE C  HENPEPBIBHBIMH  CIIYYaWHBIMH  BEIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IITKOJBHUKOB HAa OINWCAHUU WM W3YYCHHH CIy4JailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY PacIpeleiCHHUsIM, TIPH 3TOM ITPE/IIoJIaraeTces
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68

y4eOHBIX YaCOB.
COAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpeacraBineHne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamMm. Cpennee
apudmerrnyeckoe, MeauaHa, HauOoOJbllIee M HaWMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCUs U CTaHJAPTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB.

CayuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CiTy4aiiHble COOBITHS. DJIeMEeHTapHbIe
coObITUs (MCX0nbl). BeposiTHOCTH ciy4ailHOTO COOBITHA. BIW30CTh YacTOTHI U
BEpOSITHOCTH ~ coObITi.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTApHBIMU  COOBITUSIMU.  BepodATHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: NTEpeceueHue, 00beAUHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jlnarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEpPOSATHOCTEH. JlepeBO CiaydarlHOro
skcriepumenTa. @opmyiia MoaHOM BepossTHOCTH. HezaBucuMbie COOBITHSI.

KomMOunaropnoe npaBuio ymHoxxkenus. IlepecranoBku u ¢gakrtopuan. Yucio
coueranuil. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciiy4aiiHblid ONBIT (MCHBITAHKE), YCIIeX U Heyaada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Cnyuaitnas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  luarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMMAJILHOE.



11 KIIACC

YucnoBele  XapaKTEPUCTUKU  CIyYaWHBIX  BEJIMYMH: MaTeMaTUYECKOe
OXXMJAHUE, JUCHEPCUSd U CTaHAAPTHOE OTKIOHEHHWE. IIpuMepbl NpUMEHEHUS
MaTEMaTHYECKOTO OKHMIAHWS, B TOM YHCJC B 3ajJadaxX M3 MOBCECIHEBHOM >KH3HH.
MaremaTudeckoe OXXujaaHue OMHAPHOM CIydallHOW BeIMYMHBI. MaremaTH4eckoe
OXKHMJIAHUE CYMMBI CIy4ailHbIX BEJIMYMH. MaremMaTH4ecKkoe OXHUJaHue |
JTUCTIEPCHS TEOMETPUIECKOTO M OMHOMHUATILHOTO PACTIPEICTICHHM.

3aKkoH OONBIIUX YHCEI W €ro poJib B HayKe, MPUPOJE U OOIIECTBE.
Bb100pOoYHBIN METO/I MCCIEA0BAHMIA.

[Ipumepsl HENPEPBIBHBIX CIOy4YalHbIX BeMWYUH. [IOHSATHE O TIIJIOTHOCTH
pacopezaeneHus. 3ajaaud, TPUBOSIIIME K HOpMaIbHOMY pactpeaeneHuto. [lonarue
0 HOPMaJILHOM pacIpeeICHUH.

IINIAHUPYEMBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paknanckoe BoclMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YyUAIOMIErocs Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
ImpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W TP.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHA 1 HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTMX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUIN HAYKHU U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO.

JdcTeTHYeCKoe BOCIIMTAHUE:



ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peleHnu, paccyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM aCEKTaM Pa3JIu4YHbIX BUIOB HCKYCCTBA.
Dusuyeckoe BOCIIUTAHUE:
cOPMHUPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro M 6e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIBbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTHU TPYAOTIO0OHMS; HHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSIKECHUU BCEU JKMU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4y MaTEMaTUYECKON HANPABICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYphl, TMOHUMAHHEM BIIASHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE TPUPOJTHON M COIMATLHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX TMpooJieM;
OpUeHTalMeld Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JaCTH  OKpY’Karomieil cpeipl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITaroB e€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBHJIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATEIbCKYIO NESITEIbHOCTh
WHUBUyJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusaMuU, YHUBEPCATbHbIMU PE2YIAMUSHLIMU OCUCTNEUIMU.



1)

Vuusepcanvnvie  noznasamenvnvle  Oelicmesus, obecneuusarom

Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHICCKUX
OOBEKTOB, TOHSATHN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpEJEeNeHUs]  TMOHSATUM; YCTAaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (QOPMYIUPOBaTH W  TPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MaHHBIX, HAONIOJACHHWSIX W YTBEPKICHHSIX;
npeagaraTb  KPUTEPUU ANl BBISIBICHHUA ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
IPOBONTH CaMOCTOSITEIIBHO J0Ka3aTeNIbCTBA MaTeMaTHUYECKHUX
YTBEP)KICHUH (MPSMBIE U OT TMPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpATh HambOoyiee MOAXOASIIIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejLCKue 1elCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOAUTD CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEeKTa, SIBJICHUSA, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOATENHLHO (POPMYIMPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMsS, OLECHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;



IMPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC IIPOLECCCA, a TAKKE BbIABUT'ATDH
MMPCAIIOJIOKCHHA O €TI0 PAa3BUTHHU B HOBBIX YCJIIOBUSX.

Pabora ¢ nndopmanmeii:

2)

BBISIBIIATD JIePUIMTHI MHPOpMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISI PELICHHUS 3a/1a4u;
BBEIOMpAaTh ~ WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;
CTPYKTYpHUpPOBaTh UH(POpMAIUIO, MIPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OILICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOSITEIILHO
c(hopMyIUPOBAaHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, 00ecneyugarom

choOpMUPOBAHHOCIB COYUAILHBIX HABLIKOG 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMAaTh M  (QOPMYyJIHpPOBAaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS 10
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npoOJIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pelIeHus; COMOCTaBIATb CBOU CYXIEHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHasiora, oOHapyXHBaTh pa3M4yMe U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM Gopme popMyTupOoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTaBIATh  pPE3yJbTaThl  pPEIIeHUd  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAluN U 0OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBHUIYAIBHON pabOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JAESITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pactipeieNaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIAATh MPOIECC
U pe3yJIbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMH WiIE€HAMH KOMaH]IbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



3) Vuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/layu, BIOUpATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENIbHON pediieKcuM Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa pelIeHus] MaTEMaTUIEeCKOM 3a/1auu;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JICSITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTIKECHHUS PE3yJIbTaTOB ACSATEIbLHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KITACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefHee  apupMETHYEecKoe,  MeAMaHa,
HauOoJbllIee, HAUMEHbLIEe 3HaUeHUE, pa3MaX MacCHBa YMCIIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIyYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yallHOEe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4ailHOTO OIbITA;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYallHBIMH COOBITHSIMH,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYCHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTh COOBITHUS: TIEpeceueHue MU OO0bEAUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
MOJIB30BATLCS UAarpaMMaMu Jijepa u GpopMysioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELIeHNH 3a4au.

OnepupoBaTh MOHATUSMHU: YCIOBHasi BEPOATHOCTb, HE3aBHUCUMBIE COOBITHS;
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MpaBUIia YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIyYalHOTO OIIBITA.

[TpuMeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HWCIBITAHUE, HE3ABUCUMBIE HUCIHBITAHMS, CEPHS
UCTIBITAaHUM, yCHeX W HeyJlaya; HaXOAUTh BEPOSATHOCTH COOBITUH B CEpUH



HE3aBHCHUMBIX MCIIBITAHUNA 10 IEPBOTO YCIEXa; HAXOAUTh BEPOSITHOCTU COOBITHII B
CEpHUU UCIIBITaHUN bepHyun.

OnepupoBaTh  MOHATUSAMM:  CIydailHas ~ BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesICHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUN  CIy4allHOW  BETWYHUHBI IO
pacnpeiesICHUIO WU C IOMOUIBIO TUArPAMM.

OnepupoBaTh MOHATUEM MATEMATHYECKOTO OXUAAHUS; TPUBOJAUTH IPUMEPHI,
KaK MPUMEHSETCS MaTeMaTHYeCKOe OXKUJAHUE CIy4yailHOW BEJIMYMHBI HAXOJIUTh
MaTEeMaTUYECKOEe OKHUJIaHUE 10 TAHHOMY PacIpeAeIICHUIO.

WMeTh npeAcTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

HNMeTb npeAcTaBieHUE O HOPMAJIBHOM paclpe/ieICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHHe pa3aeioB H TEM nudpoBLIe
Ne i/mt P Kontpoannbie IIpakTHuyeckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
IIpencraBnenue JaHHBIX U ONKCATEIIbHAS 4 1 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1l
CiyualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,
OIIBITEI C PABHOBO3MOKHBIMU 3 1 bubnnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1l
AJIEMEHTAPHBIMU MCXOaMHU
Onepanuu Haj COOBITHUSIMH, CTIOKEHUE 3 bu6nmoreka [JOK
BEPOSATHOCTEU https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEPOSTHOCTb, IEPEBO
CJIy4aifHOTO OIbITa, GopMyIia MOTHON 6 bubmmorexa [OK
y ’ . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
9 0 4
JICMCHTE! ROMOMHATOPHKH https://m.edsoo.ru/e0b7b0f1l
Cepuu OCI€I0BATENBHBIX UCTIBITAHNI 3 1 bubmmorexa LOK
P https://m.edsoo.ru/e0b7b0f1
CryuaiiHble BEIMYUHEI U PACIIPEAEICHUS 6 bubnnorexa LIOK
y pactp https://m.edsoo.ru/e0b7b0f1
. bubnmoreka [JOK
O060011IeHNE U CUCTEMATH3a 3 5 1
HICHHE 1 CHCTEMATHSAII SHATHH https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 MaremaTu4ecKoe OKHUIAHUE CIYyYANHOMN 4 1 bubnuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
) Jlucnepcus 1 cTaHapTHOE OTKIOHEHHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJTMYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoreka [JOK
3 3axon Gonbutmx Hces 3 L https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE Cily4aliHbIE BETNYMHBI 9 bubnuoreka [IOK
(pactpeneneHust) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
1
° Hopwarbrioe pacnipenesetits 2 https://m.edsoo.ru/5fbc5dcl
5 IToBTOpenue, 00o0IEHNE U 19 1 bubmmoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThbI
pecypcbl
1 [IpencraBienue JaHHBIX C 1 Bbu6moteka [JOK
MTOMOIIIbIO TAOJIUII U JUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edso0.ru/dd00738d
TUCTICPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
3 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa [OK
P ’ https://m.eds00.ru/98645f6c
TUCTICPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIee U
4 HAaWMEHbIIIEEe 3HAYCHHUS, pa3MaXx, 1 1 but6mmorekxa [IOK
JUCIIEpCHs], CTAHAPTHOE https://m.eds00.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX
HabopoB/CTapToBasi AMATHOCTHUKA
Ciy4aiiHble SKCIIEpUMEHTHI
. but6mmoreka [IOK
5 (OTIBITHI) U CITy4alHbIE COOBITHS. 1

DneMeHTapHbIe COOBITUS (HCXOIbI)

https://m.edso0.ru/347¢1b78




BeposiTHOCTB citydyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHH B OMBITAX C

bu6nmmoreka [IOK

6
PaBHOBO3MOKHBIMU https://m.edso0.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMH

7 BeposiTHOCTB citydaliHOTO COOBITHSI. bubnmnoreka HOK
[IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJ COOBITHAMU:

3 nepecevecHue, 00beTMHCHHE bubnunoreka LIOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coOpITuA. JlnarpamMmsl Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6mmoteka [JOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopMyna CoKEHHUS] BEPOSITHOCTEN bubmorexa [OK

Py P https://m.eds00.ru/3057365d
VYcioBHas BEpOSATHOCTb.
11 YMHOXeHue BeposTHocTel. JlepeBo bubnmorera HOK
. P S AP https://m.eds00.ru/9a408d25
CIIy4aifHOTO DKCIIEPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOXeHuEe BeposiTHOCTEH. [lepeBo bubmrorexa LHOK
. P AP https://m.edsoo.ru/b1e76d3a
CITy4altHOTO DKCIIEPUMEHTA
YcnoBHas BEPOSTHOCTb.
13 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa LIOK
. P AP https://m.edsoo.ru/47fo6b11
CITy4alfHOTO DKCIIEPUMEHTA
14 ®dopmyia MoIHONH BEPOATHOCTH bubmorexa [JOK
pMY P https://m.edso0.ru/15941bec
b K
15 dopMyra MOTHON BEPOATHOCTH nosmotexa O

https://m.edsoo.ru/a9ec13c8




bu6nmoreka [IOK

16 opMyxa NOTHOM BEPOSTHOCTIL. https://m.edsoo.ru/e3dd5ac9
Bu6mumoteka [JOK
17 Hesasncuie coObrrins https://m.edSO(])_.[ ru/29dc6ch9
18 KomOunaTopHoe mpaBuiio bubmunoreka [JOK
YMHOXKECHUSA https://m.eds00.ru/2270cf70
bubnnorexa [JOK
19 Hepecranosrat i axtopuaz https://m.edsoc%.[ ru/d58ce6d1
. Bu6mmoreka [JOK
20 Hueno couerarniit https://m.edSO(])_.I ru/7904dfb0
91 Tpeyronpnuk Iackansa. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHbIi Cly4alHBIN OIBIT
22| Hesmmonms semmonmn, Cepis BrGmionexa LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUHN 10
MIepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUN bubmuoteka [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUI.
24 [IpakTryeckas pabora c bu6muoreka [JOK
HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bu6muoreka [JOK
25 Cyaiias Bem i https://m.edsoi.I ru/639be9aa
26 Pacnipenenenue BepOATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpenesieHus https://m.edso00.ru/6dc7ff39
27 CyMMa 1 Ipou3BeICHHE bubnuoreka [JOK




CJ'Iy‘IﬂfIHBIX BCJIIMYHH

CyMMa U nipou3BeieHHE

https://m.edsoo.ru/51b7ed5f
bubnunoreka LIOK

28 1
CIIyYalHbIX BEJIMYMH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeneacHuii, B TOM
29 ‘-II/II)CJIC II‘)GOI\I/:I)CT IE‘ISCKOG 51 1 bubmorexa HOK
P https://m.edso0.ru/91e08061
OMHOMHUAIIBHOE
IIpuMepsl pacupeaeacHuii, B TOM
30 ‘-II/II)CJIG rpeo:;eT IE‘I?CKOG 5 1 bubmorexa LIOK
P https://m.edsoo.ru/5afff05f
OMHOMHUAIILHOE
31 IToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpenue, 0600mIEHNE 1 1 Bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bu6nmorexa LIOK
n 1
33 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 06o0IIEHNE U bu6nmorexa LIOK
34 N 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl
[ToBTOpenue, 06001ICHNE,
cHUcTeMaTU3alurs 3HaHH.
1 CityyaiiHbI€ OIBITHI M BEPOSITHOCTU 1 bubmorexa LHOK
y . . p https://m.edsoo.ru/430d330a
ciy4vaifHbIx coObrtuii. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHH.
. bubnuorexa [JOK
2 Ciy4aiiHble ONBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
ciy4aifHbIx coObrTuil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, o6odIIEHNE,
cHUCTeMaTU3alus 3HaHU.
. bubnuoteka [JOK
3 Ciy4aiiHble ONBITHI U BEPOSITHOCTH 1
N . https://m.edsoo.ru/07a5e861
ciy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenwme, 0600IIEHNE,
CHUCTeMaTU3als 3HaHU.

4 CiyualiHble ONBITHI U BEPOATHOCTH 1 1 bubnnorexka [JOK
ciydaitHbIx coObiTuii. Cepun https://m.edso00.ru/32bc29bf
HE3aBUCUMBIX UCTIBITAHUMN
KonTtponsHas pabora

5 [Ipumepsbl npUMeEHEHUS 1 bubnnoreka [HOK

MATEMATHUYCCKOI'O OXXHUAaHUsA

https://m.edsoo.ru/ea27084d




(cTpaxoBaHme, JIOTEPEs])

MaremMaTruueckoe OKHNJaHHUC CYyMMBI

bubmuorexa [JOK

6
CIIyYalHBIX BEJIMYNH https://m.edsoo.ru/Oadefe9e
MaremMaTH4eCKOE OKUIaHUS
7 T€OMETPUUECKOr0 U bubmorexa LOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTHYECKOE OKUIAHUE
8 T€OMETPHUUECKOT0 U bubmorexa LOK
p . https://m.eds00.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Hucnepcus u cranzapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
10
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucniepcun reoMeTpUYECKOro U bubnuoreka [IOK
OMHOMHUAIBHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
IIpakTHyeckas padbora ¢
12 anoanBaHHel?w IJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br160pouHBIif METOT UCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKoH OOJBIITNX YUCE. bubnmnoreka [JOK
Br100opouHBbIif METO MCCIIETOBAHUMA https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
15 HCITOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa LOK
P https://m.edsoo.ru/6¢c1d11a6
TaOJIHIL
bu6mmoreka [JOK
16 n 0
TOTOBA KOHTPOILHAZ pabota https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnuoreka [IOK




CIIy4alHBIX BEIMYUH. OYyHKIMS
MJIOTHOCTHU Paclpe/ieICHUsI.
PaBHOMEpHOE paciipesieneHue u ero
CBOMCTBa

[TprMepsl HEPEePHIBHBIX
CIyYalHBIX BEeIMYUH. OyHKIMS

https://m.edsoo.ru/9f5b423d

bubmuoreka [JOK

18 IUIOTHOCTH pacipeaeacHus.
bactipel https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacripeiesieHue U ero
CBOMCTBaA
3ajauu, TPUBOISAIINE K
HOPMAaJIbHOMY PaclpeieICHUIO. bu6mmoreka [IOK
19 .
DyHKUMA INIOTHOCTHA U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOTO PacIpeIeTICHUS
[TpakTrueckas paboTa ¢
20 HCIIOIb30BaHUEM DJIEKTPOHHBIX bubmmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIUILL
[ToBTOpenue, o6odIIeHNE 1
21 cUCTeMAaTU3aIus 3HaHUI bubmmorexa [TOK
' https://m.edso00.ru/72953f4c
OmuncarenbHas CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
22 cucTeMaTu3ausa 3HaHU bubmmorexa LOK
' https://m.edso0.ru/b699ad0c
OmuncarenbHas CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
93 cucreMaTtu3arus 3HaHui. OTBITHI C bubnmnoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fchacf9
3JIEMEHTAPHBIMUA COOBITUSIMHU
[ToBTOpeHnue, 0600IIEeHNE U
. bubnmoreka [JOK
24 cucremarusanus 3Hadguil. OIBITEL C

PAaBHOBO3MOXHBIMHU

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




25

26

OJIEMCHTAapHBIMU COOBITUSIMU

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienue BeposTHOCTEM
coOBITHH ¢ TpUMeHEHUEM HOPMYIT U
rpaduuecKux METOI0B
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

IToBTOpEHME, 0000IICHUE 1
CUCTeMAaTH3aIHs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (POPMYIT U
rpadu4ecKux METOJI0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

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

27

[ToBTOpeHue, 06001IeHUE U
cUCTEMaTU3alus 3HaHUM.
Brerurcienue BepossTHOCTEM
cOOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpaduuecKux METO/I0B
(koopaMHATHAs MpsiMast, A1ePeBo,
auarpamma Oiliiepa)

bu6mmoreka [IOK
https://m.edsoo0.ru/5964f277

28

[ToBTOpenwme, 0600IIEHNE 1
CcUCTEMaTU3alus 3HaHUM.
Brrurcinenue BepossTHOCTEM
COOBITHI ¢ mpUMEHEeHHEeM GOpMYIT U
rpadu4ecKux METOJI0B
(koopanHaTHas npsAMas, 1epeBo,
auarpamma Oilsiepa)

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




[ToBTOpEeHHE, 0000IICHUE U

29 CUCTEMAaTH3aLIMs 3HAHUH. 1 bubmuorexa [JOK
CrnyvaiiHble BETUYUHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
[ToBTOpEeHHE, 0600IICHUE U

30 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
CrnyvaifHbie BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacripeaeseHus
IToBTOpEHME, 0000IICHUE 1

31 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubmuorexa [JOK
Maremarnueckoe 0XKugaHUE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYHHBI
IToBTOpEHME, 0000IICHUE 1

32 cUCTEeMaTU3alusa 3HaHUM. 1 bubnnoreka [JOK
MaremaTrueckoe OKUIaHNE https://m.edsoo.ru/640a8ebf
CIIy4allHO! BEIUYMHBI

33 [ToBTOpEeHnue, 06001mEeHNE U 1 bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6odIIEHNE U 1 bu6mmoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

6
6.1

6.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

TCOPI/IH BCPOHTHOCTGIZ U CTAaTUCTHUKA
YuraTth U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh MNOHATHSAMH: CpelHEEe apudmeTuyeckoe, MeAHaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
CIIy4alHOrO  OIBITA;  HAaXOAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOKHBIMHU CITyYalHBIMH COOBITUSMH, HaXOIUTh U CPAaBHUBATb

BEPOSTHOCTH COOBITUH B M3yUEHHBIX CIIy4allHbIX SKCIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBaTth cOOBITHS: INepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA ~ JUarpamMmamu  Oiiepa ©  QOpMYJOM  CIIOKEHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE
COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MPaBUIa YMHOKEHUS, C
IIOMOILIBIO J€pEeBa CIIy4aiiHOr'O OIbITa

[IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PELISHNUH 33134
OnepupoBaTh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpHH
HE3aBUCHMBIX HCHBITAHUM 1O MEPBOrO yClexa, HAXOAWTh BEPOSITHOCTH
cOOBITHI B cepuu HcnbITaHui bepHyu

OnepupoBarb TOHATUSAMU: ClydyallHas BEJIMYMHA, paclpeieiieHue

BEPOSTHOCTEH, AMarpamMma pacrpeesieHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN U CTATUCTHUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHMM CIIly4yallHOM BETWYHMHBI 1O
' pacIpeesIeHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTHYECKOIO OXHAAHWS, HPUBOJIUTH
£ MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHJIAHHE IO
JTAHHOMY pacIpeiesICHUI0
5.3 NwmeTs nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCET
54 HNmeTtp nipeacraBiieHuEe 0 HOPMAJIBHOM pacipeacIieHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
Koa
6 Teopust BEpOATHOCTEHN M CTATUCTUKA
[IpenacraBnenne MaHHBIX C  [OMOIIBIO Tabimm wu  guarpamm. CpenHee
6.1 apudmernyueckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBIGE 3HAYCHUS, pa3Max,
JTUCIIEPCHS ¥ CTaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U Cly4yailHble COOBITHS. IJIeMEHTapHbIE
coObITHs (MCXO0bI). BeposTHOCTH CIydallHOTO COOBITHSA. bBHM30CTh YaCTOTHI U
6.2 BEPOATHOCTH cOOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU
coObITHSIMH.  BeposiTHOCTH  COOBITMH B OMBITAaX C  PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHM
6.3 Onepanuu Hax COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIIOIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmyrna ca0xkeHUs: BEpOSATHOCTEN
6.4 VYcioBHas BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  cirydailHOro
' skcriepuMenTa. @opmyna moaHoH BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KombOunaropaoe mnpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa
bunapHblii cnyualiHblii ONBIT (WUCIIBITaHUE), YyCIeX W Heynada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAaHUM 110 TiepBoro ycmexa. Cepust
HE3aBUCUMBIX HcTbITaHUN bepHym
6.7 Crnydaiinas BenumunHa. Pacnipenenenue BeposiTHOCTel. J(uarpamma pacnpeneineHusl.
' [Ipumeps! pactipenenieHnii, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYAHBIX BEJIMYMH: MATEMaTHYECKOE OXKHUJIaHHE,




JUCTIEPCUS. U CTAaHJAPTHOE OTKJIOHEHUE. [Ipumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCIE B 337a4axX U3 IMOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIIydallHOW BENIWYMHBL. MaTreMaTHdecKoe OXKHIaHUE CYMMBbI
CIy4YalHbIX BEJIMYMH. MaremMaTu4eckoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHHH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 POojib B HayKe, Npupojae u odmiecTBe. BriOopouHsbIii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpepbIBHBIX  CIy4alHbIX BeduuuH. [loHsATHE O TIUIOTHOCTH
pacnpenenenus. 3a1auu, NPUBOASIIME K HOpMAIbHOMY pacupeenenuto. [lonstue o

HOpMAJIbHOM pacIpCacICHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATaAM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero oo0mero
o0pa3zoBaHus

Bnanenne MeTogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: ONpEAEICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKM; HMPUMEHATh MX; YMEHHE (OPMYIHPOBAThH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMAaTUYECKOM  MHIYKIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkICHUS MPU PELIEHUU 3a]a4, OLEHUBATh
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaThH
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy Haj MHOXECTBaMH;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SABJICHUN M NPHU PELICHUU 3a/1ady, B TOM YHUCIIE U3
JpYyTUX Yy4eOHbIX NPEAMETOB; YMEHHE OIEepHpOBATh HOHATUAMM: Ipad,
CBSI3HBIN Tpad, JAepeBo, LUK, Tpad Ha IIIOCKOCTH; yMEHHE 3aJaBaTh U
ONMMCHIBATh Tpadbl pPa3IMYHBIMU CIOCOOAMHU; HCIOIB30BaTh rpadbl Ipu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypajdbHOE YHUCIO, LEJNOE YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK M0 MOJYJI0, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIEJbIX, PALlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MHCIIOJIb30BaTh MPHU3HAKH JEIUMOCTH, HAMMEHbUIMHA OOIIui
JenuTens W HauMeHblllee oflee KparHoe, ainroputM EBkiampa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMM MO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATh BBIYMCICHUE 3HAUCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTenmeHsAMU M Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
palMoOHaJIbHBIX  BBIP@KEHUW;  yMEHHE  ONEpUpoBaTh  MOHATUSMU:
MOCIeI0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMETpHUecKas IpOorpeccs;
yYMEHHE 3a/laBaTh IOCJIEIOBATEIBHOCTH, B TOM UHUCIE C TIOMOIIbIO
PEKYPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMU: KOMILIEKCHOE
YHCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reoMeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpauyeckas); yMeETb
IPOU3BOIUTh apu(pMeTHUYEeCKHe JeHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;




MPUBOAUTH MPUMEPHI MCMOIB30BaHUS KOMIUIEKCHBIX YHCEN;, OIEepUpOBaTh
NOHATUSIMHU:  MaTpuma 2x2  u  3%3,  onpenenuresib  MaTpUIIbL,
reOMETPUYECKUN CMBICI ONpeeTUTeNs

YMeHue onepupoBarbh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeJIbHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaThb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CHCTEMBI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3afad M 3aJad M3 PaziIMuHBIX objacteit
HayKH U pealbHOW KU3HU

YMeHue onepupoBarh MOHATHAMM: (QYyHKOMS, 4YETHOCTh (YHKIIMH,
HEPUOJIMYHOCTh (DYHKLUHM, OrPAaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
GYHKIMM Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUS, aCHMIITOTHI Tpaduka
¢yHKIMHU, TIepBasi U BTOpas MPOU3BOAHAS (YHKIHH, F€OMETPUYECKUN H
¢u3nyecKuil  CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULUU
(GyHKIMH, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKLIMHU; yMEHHUE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO JJIsl HUCCIeNOoBaHMA (DYHKUUIH, HAXOAUTh HaMOOJIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKUUH; CTPOUTH TpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO /ISl HAXOXKJEHUS HAWIY4YIlIero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DPKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IUIOIAAN U 00BEMBI (UIYp C MOMOILBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOINbI JuddepeHInanIbHbIX
YpaBHEHUHU

YMeHue onepupoBath HMOHATUAMU: rpapuK QyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIMS (QYHKUMH, JIuHeWHas GQYHKIOUS, KBaapaTHuHas (QyHKIuS,
paunoHanmbHass (QYHKLUHMSA, CTeNeHHas (YHKIUsS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IMOKa3aTeslbHAs U
jgorapupmuueckass (YHKIMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKUMH, BBITOIHATH MpeodpazoBaHust rpaduKoB (PyHKIMIMA, UCTIONB30BaTh
rpaduku UIsi U3y4eHHUs MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHnH 3ajad
U3 JAPYTrux y4deOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KHU3HH; BbIpaXaThb
dbopMysiaMu 3aBUCUMOCTH MEXAYy BETUYMHAMU; HCIIOIb30BaTh CBOMCTBA U
rpadukn QyHKUUH U1 pelleHHs ypaBHEHMH, HEPaBEHCTB M 3alad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXXECTBa
pELICHUH YPaBHEHMI, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YMCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJOTH, 3a/la4yil U3 00JacTU yHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh MPABAONOJOOHOCTh PpE3YJbTAaTOB; YMEHHE MOJIEIUPOBAThH
peajibHblE CHUTyallud Ha $S3bIKE MaTEMaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 33JauH, UCCIEA0BaTh
NOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHEE apUPMETHUECKOe, MEAMaHa,
HauOoJbIllee U HaUMEHbIIEE 3HAUCHMsS, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaLMIO, MIPEICTAaBICHHYIO B Ta0iMlax, Ha Juarpammax, rpaukax,
OTpaXKaroOIly}0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJIICHUM; NPEACTABIATh
MHPOpPMALMI0O C TOMOLIBIO TaONMIl M  JAWarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBblE, B TOM YHUCIIE C HPUMEHEHHEM TIpaduuyecKux
METO/0B U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0ICHNUS C TOMOIIIBIO JMarpaMM pacCeuBaHus U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; yMEHUE BBIYMCIATH
BEPOSITHOCTh C MCIIOJIb30BaHMEM TIpaUUecKMX METOJIOB; MPHUMEHAThH
GopMysbl CIIOKEHUS M YMHOXEHMsS BeposATHOcTel, (GopMysy MOIHOM
BEPOSATHOCTH, (popmyity bepHymim, koMOMHaTOpHBIE (AKTBl U (OPMYIIBI,
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSIMM:  Cly4yailHas  BEJNMYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYecKoe OXHJaHWEe, JUCIEepPCHs W CTaHJApTHOE OTKJIOHEHHE
ClIy4ailHOM  BeJIMYMHBI, (QYHKIMM  pacrupefesNeHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOIO paclpeiciieHui; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHHE PUBOIUTH PUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEepHUpOBaTh
MNOHATUSIMM:  COYETAaHUE, I[IEPEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBokK; OWHOM HblOTOHA; yMmMeHHE MPUMEHSITh KOMOWHATOPHBIE
GakThl W pacCcyXAE€HUsS AN pelIeHUs 3ajay; OLEHUBATh BEPOSITHOCTH
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOAETb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMeHne ONncprupoBaThH IIOHATUAMMU: TOYKa, mnmpsamas, IIJIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YTja, IUIOCKUH yToj, ABYTPAaHHBII
yToJI, TPEXTPAHHBIM YIOJ, CKPEIIMBAIOIIMECA MPsMBbIC, NapauIeIbHOCTD U
NEePHEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJI MEXKIY NPSMBIMU, YIOJl
MCKOY HpHMOﬁ U IUIOCKOCTBIO, YI'OJI MCIKAY IJIIOCKOCTAMMU, PACCTOSAHUC OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUC MCKAY HNPAMBIMH, PACCTOSIHUC MCKIY
IIJIOCKOCTAMU, YMCHHC HMCIIOJIB30BaTh IIpU PEIICHHHU 3aJad HN3YYCHHBIC
(baKTBI U TCOPEMBI INIAHUMCTPUHU, YMECHUC OLCHHUBATH PasMEpPhI 00BEKTOB
OKpyXKariiero Mupa, CTpOUTb MATEMATHYCCKUEC MOJACIN C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCIMYMH, peuiatb CBA3aHHBIC C HHUMH
MPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL GUTYpbl, 00BEM (UTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mapajuienenunesa, mnpusMma, nupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHus, LUINHAP, KOHYyC, wmap, cdepa, Iwiomanb cdepsl, IUIOMIAAb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MMapajljiesienuIeaa, MNUpaMuabl, PU3Mbl, HIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHHS KOHyca W LMIUHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MHIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUe
MHOTOTPaHHHMKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTHU
BpalEHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHITh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMynUpoBaTh ONpeAeNneHus] u3ydaeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAaX M NPHU3HAKAX T'COMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
ONnpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3aMyYHBIM [PU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIE
MOCTPOCHHUS
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YMeHue omnepupoBaThb IOHATHSMM:  JBWXKEHME B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0A00Us, TNOAOOHBIE (UIYpBI; YMEHHUE
pacrio3HaBaTh paBHbIE W TOJO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUYECKHE OTHOIICHUS IpU
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPHUYECKHE BEJIHYMHBI (JUIMHA, YTOI,
I0Iaab, 00BEM) MPU PELICHUHN 3aJ1au U3 APYTUX yu4eOHbIX IPEAMETOB U U3
peanbHOM KM3HM; YMEHHE BBIYMCIATH N'€OMETPUYECKHE BEIHMUMHBI (JIJIHHA,
yroi, miouaas, 00bEM, IUIOMIAJb MOBEPXHOCTH), MCIONB3YS HU3YUYECHHBIE
GopMyIBI ¥ METOIBI, B TOM YHCIIE: TUIOMIAJh MMOBEPXHOCTH MUPAMUJIEBI,
OpU3Mbl, KOHyca, LMIUHApa, Iulomans  cdepbl; 00bEM  KyoOa,
NPSMOYTOJBHOTO TapaJIeNieNuIea, MHPAMUAIBl, TPU3MBI, [AIHHIPA,
KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue omnepupoBaTh MOHATHUSMHU: TMPSMOYTOJbHAs CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha WYHCIO, pPAa3JIOKEHHE BEKTopa Mo 0Oasmucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOU3BEICHHUE, YTOJl MEeXIy
BEKTOPAMM; YMEHHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
pEIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB

13

YMeHue BeIOMpaTh MOAXOMSIINN METO JIJIS PEIICHHs 3a]1aui; TOHUMaHNe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

Kox
1 Yucna v BIYKCICHUS
1.1  HarypanbHble u nensle yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHu. JleHcTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3zareneM. CBoOHCTBa
' cTereHu
15 CuHyc, KOCHHYC U TAaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe 1 HATYpaJbHBIE JIOTAPU(HMBI
JelicTBuTenpHble yncaa. ApupMeTHYeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubmmxEHHbIC BBIYUCIEHUS, NPaBUa OKPYIJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KowmruiekcHble yncia
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  llensle u 1poOHO-pallMOHAIEHBIE YPAaBHEHUS
2.2  HppaunoHanbHBIC YpaBHEHUS
2.3 = TpuroHoMeTpuiecKknue ypaBHEHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPAaBHEHUS
2.5  llensie 1 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIE U JorapupMUIecKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YpaBHEHHUI M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpwura cucTeMbl IHHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIMH U TpaduKh
31 OyHkus, crnocodbl 3amaHus ¢(yskuumu. [paduk ¢ynxknun. BsaunmHo o0paTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHBIE PyHKIMU. [lepruoguueckue GpyHKIMMI
O6nactp ompeneracHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymu  QyHkum.
3.2  IlpomMexxyTkum  3HAKOTOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKIIUH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblliee 3HadyeHne pyHKIuu




Ha MPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM rokaszareneMm. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkIuid. CBoHcTBa (YHKIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1  IlpousBognas Gpynkuuu. [IpousBoHbIe 31eMEeHTapHBIX QYHKINN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemyMmbl. HaxoxxaeHue HaumOONbIIEr0 M HAUMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOKecTBaMH. [{uarpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1 = ®urypsl Ha INIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrOorpaHHUKH
7.4  Tena v NOBEPXHOCTH BpaIllCHUS
7.5  KoopauHaTbl U BEKTOPbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka. Teopust BepostHocTel u cratuctuka: 10-11-e kmaccsr: yuebnnk: 10-11 xkmacesr/ H.
Tropun, A. A.Makapos, U.P.Breicoukutit, .B. fAmenko; nox pen. Amenko 1U.B., AkiuonepHoe
obmectBo «M3marenscTBO «IIpocBemenue» Martematuka. ITpodunsHbril Ypoens. EI'D 2023
Tematuueckuii TpeHaxkEp. Teopust BeposiTHOCcTeH | PszanoBckuii Anapeit Padannosuy, Myxun

Hmutpuii I'enHagbeBuY

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Teopus BeposiTHOCTEH, MaTeMaTH4YeCKasi CTATUCTUKA U DJIEMEHTHI CITy4YaiHbIX MTPOLIECCOB.
Yupomennsiii kype | 'opoben bopruc ConomonoBru MeToauueckre peKOMeH 1Ay AJis
yuuTens, paboTaromero rno yueoHomy nocoduto "Teopust BeposTHOCTEH U cTaTuCTHKA"

(FO.H.Tropwun u ap., M: MITHMO, 2008)

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

DIIeKTPOHHBIN 00pa3oBatesbHbIN pecypc «S cnam EI'Dy». MaremaTtuka
(mpoUIIBHBII YPOBEHB)

https://shop.prosv.ru/ya-sdam-ege-matematika21472
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