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IHHOACHUTEJIBHASA 3ATINCKA

VYuebublii  Kypc «BepoATHOCTb W  CTAaTUCTHKa» YIIIYOJNEHHOTO  YPOBHS  SIBJISCTCS
MPOJOJDKEHHEM M Pa3sBUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriryOJEHHOTO YPOBHS Ha YpOBHE
cpeaHero oOmero oOpa3oBaHus. Y4eOHBIM Kypc TMpenHazHaueH Uit (HOPMHUPOBAHHS Y
o0OyJaromuxcss CTaTUCTUYECKOW KYyIbTYphl W TIOHHMAHHUS POJM TEOPHHM BEPOSITHOCTEH Kak
MaTeMaTH4YeCKOI0 MHCTPYMEHTA JJIsl M3Y4YEHHUs CIydalHbIX COOBITUH, BEJIMYUH U IpoleccoB. [Ipu
M3yYeHHH Kypca o00OramaroTcss MpeACTaBICHHUsS OOYyJalomMXCs O METOJax HCCIeAOBaHUS
M3MEHUYMBOIO MUpPA, pa3BUBAETCS MOHUMAHKWE 3HAYUMOCTU U OOIIHOCTH MaTeMaTHYECKUX METOJ/I0B
MIO3HAHUS KaK HEOThEMJIEMON YaCTHU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxkanre y4eOHOrOo Kypca HalpaBlIeHO Ha 3aKPEIUICHWE 3HAHWW, TOJYYCHHBIX TMpU
M3Y4YEHHU Kypca Ha YpOBHE OCHOBHOIO OO0IIEero oOpa3oBaHUs, U Ha pa3BUTUE MPEICTABICHUN O
CIIydallHbIX BEJIMUYMHAX M B3aUMOCBS3SIX MEXJYy HUMHU Ha BaXHBIX MPUMEPAX, CIOKETHI KOTOPBIX
MOYEpPIHYTHl U3 OKpYXarollero mupa. B pesynbrare y o0ydaromuxcsi JA0KHO CPOPMHUPOBATHCS
MpeACTaBICHUE O HauOoyiee YHNOTPEOUTENbHBIX M  OOIMUX MaTeMaTHYECKUX  MOJIEIX,
HCIOJIb3YEMBIX JIJIS1 ONIMCAHUS aHTPOIIOMETPHUUECKUX U IeMOTpapUueCKUX BEIMYUH, TOTPEIIHOCTEN
B Pa3IMYHBIE POJAa M3MEPEHUSX, JJIUTEILHOCTH O€30TKa3HOW pabOThl TEXHHUYECKUX YCTPOMCTB,
XapaKTEePUCTUK MAcCCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIecTBE. YUeOHBINH KypC sABIseTCS 0a30i i
OCBOEHHUSI BEPOATHOCTHO-CTATHUCTUYECKUX METOJI0B, HEOOXOJMMBIX CHElHaTuCTaM HE TOJIBKO
MHXEHEPHBIX CIEHUANTbHOCTEH, HO TaKKe COLMAJIbHBIX M IICHUXOJOTHMYECKUX, TOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIbHOW Mepe HCIOJIb3YIOT amnmapaT aHajlnza
OonbpmMX JaHHBIX. L{eHTpaibHyI0 YacTh yuyeOHOIro Kypca 3aHMMaeT OOCYXACHHE 3aKOHA OOJBIINX
yrcenl — pyHAaMEeHTaIbHOTO 3aKOHA MPUPO/IbI, UMEIOILIEro MaTeMaTHUECKyI0 (hopMaIH3aIuIo.

B cooTBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType yueOHOro kypca «BeposTHOCTH H
CTaTUCTHUKAa» Ha YrIyOJEHHOM ypPOBHE BBIJICJIEHBI OCHOBHBIE COJEp)KaTelIbHbIE JIMHUU:
«Ciyuyaiinbie COOBITHSI M BEPOSITHOCTU» U «CIydailHbIe BEJIMUYMHBI M 3aKOH OOJIBITTUX YHCEI.

[ToMUMO OCHOBHBIX JTHHHM B Y4eOHBIN Kypc BKIIOUYEHBI 3JIEMEHTHI TEOpUU rpaoB U TEOPUU
MHO>KECTB, HEOOXOJMMbIE Ui IMOJIHOIIEHHOTO OCBOEHHMS MaTepuajia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MATEMaTUYECKUX y4EOHBIX KYPCOB.

Copnepxanne nuHuu «CiydaiiHple COOBITUS W BEPOSITHOCTH» CIYXKHT OCHOBOM JIjIst
(dbopMHpOBaHUS MPEACTABICHUN O PACIpPEEICHUN BEPOSITHOCTEH MEX]ly 3HAUCHUSMU CIyYalHbIX
BENTUYMH. BakHyI0 4acTh B 3TOU coJepKaTeIbHON JTUHUHU 3aHUMAET U3y4eHHE T€OMETPUUECKOTO U
OMHOMHUAIBHOTO paclpeieieHuil U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMH — IOKa3aTeIbHBIM
Y HOpPMaJIbHBIM PaCIpeIeICHUSIMH.

Tembl, CBsA3aHHBIE C HENPEPHIBHBIMHU CIy4allHBIMM BEIMYMHAMHU U paclpeielieHUsIMHU,
aKUEHTUPYIOT BHUMaHHE OOy4alolIUXCSd Ha OMNHCAHMM W HW3YYEHUU CIY4YalHBIX SBIICHUH C
MOMOIIBI0 HEeMpepbIBHBIX (GyHKIHUH. OCHOBHOE BHUMaHHE YAENSETCS IMOKa3aTeIbHOMY U
HOPMAaJIbHOMY PacIpeIeICHUSM.

B yueOHOM Kypce mpeaycMaTpuUBaeTCsl O3HAKOMUTEILHOE M3YYEHUE CBA3H MEXKIY
ClIydallHBIMHM BEJTMYMHAMU M OTICAHME 3TOM CBSA3H C MOMOIIBI0 KOIPPHUIIEHTa KOPPENALUU U €TO0
BBIOOPOYHOTO aHANOTa. DTU AIIEMEHTHI COJIeP KAHUS Pa3BUBAIOT TeMy «JlHarpaMMbl paccenBaHUs,
M3YyYEHHYIO HAa YPOBHE OCHOBHOIO 001Iero 00pa3oBaHus, U BO MHOTOM OMUPAIOTCS Ha CBEJICHUS U3
KypCOB anre0psl ¥ T€OMETPHH.

Emé oguH seMeHT colepkaHus, KOTOPbIM NpelaracTcsd Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIIy4alHBIX HE3aBUCHUMBIX COOBITUH, HAaCTYNAIOIUX B €AWHUILY BPEMEHHU.
O3HakoMJIeHHME C pAacHpeleNeHMeM BEpOSATHOCTEH KOJMYecTBa TaKUX COOBITUH  HOCUT
Pa3BHUBAIOIINIA XapakTep U SABJISETCS aKTyaJbHBIM JUIs OyIyIIUX aOUTYypHEHTOB, MOCTYMAIONMINX Ha
y4eOHbI€ CHEMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMU, IICUXOJIOTUEN U YIIPABICHHEM.

Ha uzyuenue y4yeOHOro kypca «BeposTHOCTb M CTAaTUCTHKa» Ha YIJIyOJCHHOM YpPOBHE
otBouTCst 68 yacoB: B 10 xmacce — 34 yaca (1 yac B Henemo), B 11 kmacce — 34 yaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3HBIA rpad, mytu B rpade: mukibl u nenu. CreneHb (BaJCHTHOCTH) BEPIIUHBL
I'padsr Ha mmockocTu. JlepeBbs.

CrnyuaiiHbple SKCHEPUMEHTHI (OMBITHI) M CIydalHbIE COOBITHS. DJIEMEHTapHBIE COOBITHUS
(ucxonpr). BeposaTrHocTh ciydallHOTO COOBITHS. BIM30CTH 4YacTOTHI W BEPOATHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJg COOBITHUSAMHU: TIEpECeUYCHHE, OOBETUHEHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
JHuarpammeiditnepa. @opMysnacioKeHUSIBEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOKEHHE BEPOSTHOCTEM. J[epeBO Cly4aillHOTO HKCIIEPUMEHTA.
®dopmyna noaHo# BeposaTHocTU. Dopmyna baiteca. HezaBucumeblie coObITHS.

bunapHblii ciyyaiiHblii ONBIT (MCHIBITAHKME), ycleX W Heyaada. HezaBucHMblE HMCTIBITAHMUS.
Cepust He3aBHCHMBIX HCHBITAaHMM 10 mnepBoro ycmexa. llepectaHoBku u Qaxtopuan. Ywucno
couetanuil. Tpeyronapauk Ilackana. ®opmyna OuHoma HeroToHa.

Cepust He3aBucuMbIX uchbiTaHuid  bepHymnu. CrnydaifHblii  BbIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenne BeposTHOCTed. Jluarpamma pacnpenesieHus.
Onepanum  Haj Cily4allHBIMM  BEJIMYMHAMHM. bHHapHas ciydaiiHas BenuunHa. [Ipumepst
pacnpeziefnieHui, B TOM YHCJie T€OMETPUUYECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pacnpelnefieHHe JIByX CIy4YallHbIX BeJW4MH. He3aBucuMBbIE cCiydailHbIe
BEeIMYMHBIL. MaTeMaTu4eckoe OXHMJAaHWE CIydalHOW BenuuuHbl (pacmupenenceHus). [Ipumepsr
MPUMEHEHHs] MaTEMaTHYeCKOTro OXKHUIaHMs (CTpaxoBaHuUe, JioTepes). MaTemMaTuueckoe 0XHUJAaHue
OMHApHOW CIIy4afHOW BETWYMHBI. MaTeMaTH4ecKOoe OXHUIAHUE CYMMBI CIyYalHBIX BEITHYHH.
Marematuueckoe 0XUAaHNE TEOMETPUYECKOT0 U OMHOMHUAIBHOTO pacipeaeeHui.

Jlucniepcust ¥ CTaHIAPTHOE OTKIIOHEHWE CITydaifHOW BeNWUYWHBI (pacripeaenenus). Jucnepcus
OMHApHOW CITydyallHOW BEIMYMHBI. MaTeMaTH4YeCKOe OKUIaHNUE TPOU3BEICHUS U TUCTIEPCHS CYyMMBI
HE3aBHCHMBIX CIlIy4allHbIX BenuyuH. [lucmepcuss ¥ cTaHgapTHOE OTKIOHEHHWE OWHOMHAIIBHOTO
pacnpenenenus. /Jucnepcus u CTaHAAPTHOE OTKIOHEHUE F€OMETPUUYECKOTO PaCIIpEAEIICHNUS.

11 KJIACC

HepasenctBo YeObimépa. Teopema Yeorpimeéra. Teopema bepuymmm. 3akoH OOJIBITUX YUCEN.
Bri6opounslii MmeTon uccienoBaHuil. Beibopounbsie xapakrepuctuku. OlieHHBaHUE BEPOSTHOCTH
coOBbITHSI 1O BHIOOPOYHBIM JIaHHBIM. [IpoBepka MPOCTEHIIMX TUIOTE3 C MOMOIIBI HM3YYEHHBIX
pacnpeeneHui.

HenpepsiBHble ciydaiinble BenuuuHbl. [Ipumepbl. DyHKIMS IJIOTHOCTH BEPOATHOCTH
pacnpeneneHusa. PaBHOMepHOe pacmpeneneHue M ero CBOMCTBA. 3ajayd, NPHUBOJASAIINE K
M0Ka3aTeIbHOMY pacClpeAesieHUI0. 3aJaud, NPHUBOJAAIIME K HOPMAJIBHOMY pPACIPEIEICHUIO.
OyHKIMS TIOTHOCTH BEPOSATHOCTH TOKA3aTENBHOTO pachpeaeneHus, (QYHKIUS TJIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO pacnpeneneHuss. DyHKIMS MIOTHOCTH M CBOWCTBA HOPMAJbHOTO
pacrpeneneHus.

[TocnenoBaTenpHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajadyu, NTPUBOIAIMINE K
pacnpenenenuto [lyaccona.

KoBapuamuss nByx ciydaiiHbpix BenuduH. KodsdduimeHT nuUHEHHOW KOppemsIuH.
CoBMecTHbIe HAOMIOJEHHS IBYX BENMUYUH. BbIOOpouHBI KOodpduIHeHT koppensuuu. Pazmmune
MEXy JIMHEMHOM CBS3BI0O M NPUUMHHO-CIEJACTBEHHOW CBs3bl0. JIMHEWHas perpeccusi, MeTox
HaWMEHBIINX KBaJAPaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA YYEBHOTI'O KYPCA
«BEPOSITHOCTh W CTATHCTHUKA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMKM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIIeCTBa, MPEACTaBICHHE O MAaTeMaTHYEeCKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLELYp TPaKTaHCKOrOo OOIIecTBa
(BBIOOPBI, OMPOCHl U JIPYroe), YMEHHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON T'Pa’KJAHCKOM HIEHTUYHOCTH, YBAXKEHHUS K IPOLLIOMY U
HACTOSIIIEMY POCCUUCKOW MATEMaTUKH, LIEHHOCTHOE OTHOLICHUE K AOCTHKEHUSM POCCHUCKHX
MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUYECKOMN IIKOJIbI, UCITOJIb30BaHUE ATUX JOCTUKEHUN B IPYTrUX
HayKax, TeXHOJIOTHUAX, Chepax IKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapo/ia, c(hopMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTIDKCHUN HAYKH
U JIeSTEIHHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJ[a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIOUAsl SCTETUKY MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIEHUM, pacCyXIeHUH, BOCHPUUMYUBOCTb K MaTEMaTHUYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHITh MaTeMaTHUECKUE 3HAHUSI B MHTEPECax 310POBOTO U
6e30macHoro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXa, peryispHas (pu3nueckas akKTUBHOCTS), pU3NUECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOM JAESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTHU TPYIO0JIOOUs, MHTEpPEC K pazIudHbIM chepam
npodeccuoHaIbHON JeATEIbHOCTH, CBA3AHHBIM C MAaTEeMAaTHKOW M €€ MPHIOKEHUSMH, yMEHHUe
COBEpUIaTh OCO3HAHHBIN BBHIOOP Oyaylieil nmpodeccuu U pealn30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE
IUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHU4ecKoMy oOpa3oBaHHIO U CaMO0Opa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTHUBHOMY YYAaCTHUIO B PEIICHUH NPAKTUYECKUX 3a]ad
MaTeMaTHYeCKOW HANPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ SKOJOTMYECKOW  KYIbTYpbl, T[OHUMaHHE BJIUSHHUS  COLIMAIBHO-
SKOHOMHUYECKHX IPOLECCOB HAa COCTOSHHE MPUPOJHOM UM COLMAIBHOM Cpeabl, OCO3HAHUE
rI1006aTBFHOTO XapakTepa SKOJOTHYECKUX MPOoOIeM, OpUEHTAIUs Ha MPUMEHEHHE MaTEeMaTHUYeCKUX
3HAHWUN JJIs pelieHus 3a/1a4 B 00JIaCTH OKpPYXKaIoIIel Cpe/ibl, TUIAHUPOBAaHUE TIOCTYMKOB U OIEHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTEeMAaTUYECKON HayKu Kak cepbl YeTOBEUECKOM
NESTEBbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUMMOCTH JJI PA3BUTHUS LIMBUIN3ALMU, OBJIAJICHHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTH4YeCKON KyJIbTYpOM Kak CpEJICTBOM TMO3HAaHUS MHpaA, TOTOBHOCTH
OCYIIECTBJISITh MPOEKTHYIO M UCCIIEI0OBATENbCKYIO JIEATEIbHOCTh HHAWBUAYAIBHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIC yHHBeEpPcaibHbIE YueOHbIE JelCTBUSA

ba3oBble joruveckue 1ecTBUsA:

BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHbIE INPU3HAKM MATEeMaTHYEeCKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXY OHATUSAMH, (POPMYIUPOBATH OTPEIEICHUS TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIMHM, OCHOBAHHS sl 0000OUICHUS W CPaBHEHHS, KPUTECPUH
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYJIMPOBATH M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIC H
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IINE, YCIOBHBIC;

BBISIBIISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpPEUMs B (akTax,
JAHHBIX, HAOJIOIEHUSAX U YTBEP)KJICHUSX, PEATaraTb KpUTEPHUH /7S BBISIBICHUS 3aKOHOMEPHOCTEHN
U IPOTUBOPEYUH;

JieNlaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€AYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIFHO JOKA3aTelNbCTBA MATEMAaTHUYECKUX YTBEPKAECHUU (IpsIMbIE U OT
MPOTUBHOT0), BBICTPAWBAaTh APryMEHTALIUIO, TPUBOAUTH TPUMEPbHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 perieHus: ydeOHo# 3ajaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOIXOIAIMINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1elCTBUA:

WCIO0JIb30BAaTh BOMPOCHI KaK HMCCIEA0BATEIbCKUNH MHCTPYMEHT IO3HaHUA, (OpPMYIHpPOBAThH
BONPOCH, (DUKCHUpYIOIIME NPOTUBOpEUYHE, MpoOJieMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJIUTH  CAMOCTOSITEJIBHO  CIUIAHWPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro OObeKTa, SIBIEHUS, IMPOIECcCca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMU, TPOLIECCaMHU;

CaMOCTOSITENIbHO (OpPMYIHpPOBaTh OOOOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIEOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3ylIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUTATh MIPEANOJIOKEHHS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBIIATH AeUUNTH UHPOPMALMK, JAaHHBIX, HEOOXOJUMBIX IJIsl OTBETa HA BONPOC U IS
peuieHus 3a1auu;

BBIOMpaTh  HMHPOpPMAIMIO W3  HCTOYHUKOB  PA3NUYHBIX  THUIOB, aAHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W  HHTEPIPETHPOBATH HHGOPMALMIO pa3IMYHBIX BHJIOB U  (Qopm
MIPEACTABIICHUS;

CTPYKTYpUpPOBaTh MH(OpPMALIHIO, MPEACTABIATh €€ B Pa3iINYHbIX (popmax, WILTIOCTPUPOBATH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENIbHO C(HOPMYITHMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHbIE YHUBEpPcaibHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSMU U IIENSIMHU
oOlIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MHUCHBMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3aaui, KOMMEHTUPOBATh MMOJYUYEHHBIH PE3yabTaT;

B XOJ€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbI, TPOOIEMBI,
pemiaeMoi 3amavM, BBICKA3bIBATH WJIEH, HAIEIEHHbIE HAa TIOWCK PEUIECHHS, COIMOCTaBIATH CBOU
CYXKJCHUS C CYXICHHUSIMH JIPYTMX YYaCTHUKOB AMANOra, OOHApYKHUBAaTh pa3jvuude U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUPOBATh Pa3HOTIACHS, CBOU BO3PAKEHHUS;



IIPEACTABIIATL PE3yJAbTaTbl PEIIEHUs 3aJadd, SKCIEPUMEHTA, MCCIECIOBAaHUS, IIPOCKTa,
CaMOCTOSITENIbHO BBHIOMpaTh (POpMaT BBICTYIUICHHS C Y4E€TOM 3a7ay MPE3EeHTAlUUd U OCOOCHHOCTEH
ayIUTOPUHU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTAaBJIATH IUIAH, AJITOPUTM pEIICHHUs 3aJa4yd, BBIOMpATh CIIOCOO0 pEUICHHS C Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHUPOBATH
BapHAaHTHI PEUICHUHN C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TO3HABATEIHLHON pedIeKCHH Kak OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI H
MBICTIMTEIBHBIX MPOILIECCOB, X PE3YJIbTAaTOB, BIAAETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCcKOH 3a/1a4H;

MPEIBHUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TIPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATSIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JMAHHBIX, HAWIECHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YyNIbTAaTa IEIH U YCIOBHSIM, OOBSICHITh MPHUUHBI JTOCTIKECHUS
WIA HEJAOCTIKEHHS PE3ylIbTaTOB  JIEATETBHOCTH, HAXOJWUTh OIIMOKY, JaBaTh  OICHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M HCIIOJIb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIUBUIYaTbHOW pabOTHI MPHU
pemeHNH y4eOHBIX 3agad, MNPUHUMATh I€Jb COBMECTHOW JESTEeIhHOCTH, TUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThl, paclpeaeisaTh BUIbI PabOT, JAOTOBApPUBATHCA, OOCYXKIATh
MPOIIECC B pe3yibTaT paboThl, 0000I1aTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (popmax paboTsl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBbBIC
HITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUMHUPOBATH CBOU JEHUCTBUS C IPYTUMHU
YyJieHaMUd KOMaHbl, OLIEHWBAaTh KayecTBO CBOETr0 BKJIaJa B OOMIMNA MPOAYKT MO KPHUTEPHUSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

INPEIMETHBIE PE3YJIBTATbBI

K xonity 10 kiacca oOydaromuiicss HAyquTCs:

CBOOOJIHO OTNEPHPOBATh MOHATUSIMU: T'pad, TUIOCKUM Tpad, CBA3HBIA rpad, MyTh B Trpade,
LeMb, UK, JepeBO, CTEIIEHb BEPIIUHBIL, IEPEBO CIYyYailHOTO SKCIIEPUMEHTA,

CBOOOJHO ONEPUPOBATH MOHATUAMHU: CIIy4alHBIN IKCIEPUMEHT (OIBIT), CIydailHOE COOBITHE,
JJIEMEHTapHOE CllydyailHOe COObITHE (DIIEMEHTApHBIH KCXO0J]) CIy4ailHOTO ONbITA, HAXOJUTh
BEPOSITHOCTH COOBITHUI B OMBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSAMU;HAXOUTH U
dbopMmynupoBath  COOBITHS: TEpecedeHne, OObeIUHEHUE JaHHBIX COOBITHIl, coObITHE,
MIPOTUBOMOJIOKHOE JTAHHOMY, HCIIOJIb30BaTh IUArpaMMbl Jiiiepa, KOOPIUHATHYIO MPSIMYIO IS
pelIeHus 3a/1a4, MOJIb30BaThCsl POPMYIION CIOXKEHHS BEPOATHOCTEH Il BEPOSITHOCTEH IBYX U Tpex
CIIy4aiHbIX COOBITHH;

OTIEpUPOBATH MOHATHUSAMU: YCIOBHAS BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEH, HE3aBUCUMbBIE
COOBITHSI, NIEPEBO CIYYaHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITHI C TOMOIIBIO
MpaBWJIa YMHOKEHUS, JIEpeBa CIy4yaifHOTO OMbITa, UCIOIb30BaTh (GOPMYIy MOJTHONW BEPOSTHOCTH,
dopmyny baileca mpu pemieHun 3agad, ONpeneisTh HE3aBUCUMOCTh COOBITHI 1O (opmyne U 1o
OpraHHU3aIiK CIyJaifHOTO SKCIIEPUMEHTA;

MPUMEHSITh HW3y4eHHbIE KOMOWHATOpHbIE (OPMYNBl s TMEPEUYUCTCHHS DIIEMEHTOB
MHOKECTB, DJIEMEHTAPHBIX COOBITUH CIydallHOTO OMbBITA, pEIIeHUs 3aJad 10 TEOpPUHU
BEPOSITHOCTEH;CBOOOIHO OMEPUPOBATh TMOHSATHSAMH: OWHAPHBIN CIydalHBINH OMBIT (UCHBITAHUE),
ycIieX U HeyJaua, He3aBUCUMbBIC HCIIBITAHMS, CEPUsl UCTIBITAHHUM, HAXOIUTh BEPOSTHOCTH COOBITHI:



B CEpPHUM UCIIBITAHUN J0 MEPBOIO yclieXa, B CEpUM MCIbITaHUI bepHymuin, B onbITe, CBI3aHHOM CO
CIIy4ailHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO ONEpPHPOBATh MOHATHAMM: CIIydailHas BEJIMYMHA, paclpelielieHue BEpOATHOCTEH,
qyarpamMma paclpesieieHusi, OuHapHasl cilydaiiHas BeIMYMHA, I€OMETPUUYECKOEe, OMHOMHUAIbHOE
pacnpeeneHue;

ONEpUPOBaTh MOHATUSAMM: COBMECTHOE paclpeieiieHUEe JIByX CIydyalHbIX BEJIMYUH,
HCI0JIb30BaTh TaOJIMIly COBMECTHOTO paclpeiesieHusl IByX CIydallHbIX BEJIMYUH JUIsSl BbLACICHUS
pacripeniesieHus] KaKJI0W BEIWYHHBI, OTIPEACICHNs HE3aBUCHMOCTH CITyYailHBIX BEIMYMH;CBOOOTHO
ONEpUpPOBaTh IMOHATHEM MAaTEMATUYECKOTO OXKUIAHMS CIydallHOM BEJIMYMHBI (pacmpenesieHus),
IPUMEHATh CBOMCTBA MaTeMAaTUYECKOTO0 OXHUJAHUS IpU  PEUICHUH 3a/4ad, BbIYHUCIATH
MaTeMaTHYeCKOe OKUAaHNEe OMHOMUAIBHOTO U TEOMETPUYECKOTO paclpeiesieHul;

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: JAUCIIEPCHs, CTaHAAPTHOE OTKJIOHEHHME CIydallHON
BEJIMYMHBI, MPUMEHATh CBOICTBA JAMCIEPCUM CIy4allHON BeIWUYMHBI (pachpeseneHus) mpu
pEelIeHUH 3ajad, BBIUUCIATH JUCHEPCHUI0 W CTAHJAPTHOE OTKIOHEHHE TI'€OMETPUYECKOro H
OMHOMHUAIBHOTO pacnpeaeaeHui.

K xonmy 11 kiaaccaoOydaromuiicss HAyYUTCS:

BBIYMCIATH  BBIOOPOYHBIE  XapaKTEPUCTUKU IO  JIAHHOW BbIOOPKE U OLIEHHBATh
XapaKTePUCTUKN T€HEepalbHOW COBOKYIMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEpPOSITHOCTH COOBITHMM UM MpPOBEPATh MPOCTEHIINE CTATUCTUYECKHE THIIOTE3bI,
MOJIb3YSICh U3YUYEHHBIMU PaCIpe/IeIICHUSIMH;

MPUBOJUTH TNPUMEpPHI 337ay, MPUBOAIIIMX K I[MOKa3aTeIbHOMY paclpe/esieHuIo, 3ajad,
MPUBOJALINX K HOPMaJIbHOMY pacrpezeneHuto. OnepupoBaTh MOHATUSIMH: (YHKIHS IIOTHOCTH
BEPOSITHOCTH TMOKA3aTENIbHOIO pachpenesieHus, (yHKIUs MIIOTHOCTH BEPOSATHOCTH HOPMAIBHOTO
pacnpeneneHusi, GyHKIHS NIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIipe/ieieHHUs,;

ompenensiTh  KodpPUIMEeHT JIMHEHHOW  KOppensiuu, BBIOOPOYHBIH  KOdhHIMEHT
KOPPETAIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HanmeHnoBaHnMepasae/ioB U KosnuecTBo4acos DJIeKTpOHHbIe (HN(POBbHIE)
n/n TeMIIPOrpaMMbl Bceero Kontpoabubiepadorsl | IIpakTuuecknepafornl | 00pasoBaTebHbIEPECYPChI
bubmmoreka [{OK
! DIIEMEHTLI TCOPHH rpados 3 https://m.eds00.ru/DNVFQSSRQ
;| ot o e | Bunorss LOK
1 BeP https://m.eds00.ru/JIIN2M7PO
COOBITHI
Omneparuu HaJ MHOXKECTBAMH U
;| ot Comemer, : BuGores 10K
M p ’ https://m.eds00.ru/183Y3NKOQ
VYcnoBHas BEpOSTHOCTb.
HezaBucumbiecoObITHSI
bu6mmoreka [IOK
4 DNeMEeHTHIKOMONHATOPUKHU 4 1 https://m.eds00.ru/BVVFOUKKS
Cepun nocieoBaTeNbHbBIX
5 ucnbiTanui. VcreiTanus 5 bubmuorexa [JOK
bepnymmu. CiyqaifHbiii BBIOOD 13 https://m.edsoo.ru/HIWIZ7FD8
KOHEYHOU COBOKYIHOCTHU
6 Cny4yaliHbICBEIMYMHBI U 14 1 bubnuoreka [JOK
pacrpeeaeHust https://m.edsoo.ru/HYZZFP2Y7
OBIIEE KOJIMYECTBO YACOB I10 34 2 0
[TPOI'PAMME




11 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U KosmuecTBo4acos DJIeKTpOHHbIe (LN (POBbBIE)
n/n TeM NMporpamMmmabl Bcero Konrpoasubiepadorsl | Ilpakruuecknepabornl | 00pasoBaTebHbIEPECYPChI
bu6mmoreka [{OK
! 3aKOH GobLIHX UHCe ° https://m.eds00.ruW/E25IPS7YZ
2 DneMeHTbl MaTeMaTHYeCKOM 6 bubnuorexa [JOK
CTaTUCTUKH https://m.edso0.ru/1234058PN
HenpepsiBHBIE CiyyaliHbIE
3 BEJIMYMHBI (pacipeesieHus), 4 bubnuorexa [JOK
MOKa3aTeIbHOE U HOPMAJIbHOE https://m.edsoo.ru/R7UJAF3E7
pacupeneneHus
bu6moreka [IOK
4 Pacipenenenue [yaccona 2 https://m.edsoo.ru/D45HUB3GM
5 CBs13b MEXy CITy9aiiHBIMHU 6 bubnuoreka [IOK
BEJIMYMHAMH https://m.edsoo.ru/HROCOPOZ9
5 O0o00IIeHNE B CHCTEMAaTH3aIIHs 11 1 bubmuorexa [JOK
3HAHHUU https://m.edsoo.ru/2WSLLMRF6
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOI
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

KozmpOBepﬂeMoropesy.m)TaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MIPOrpaMMBbl CpeIHero
0011ero 00pa3oBaHusA

6

TeopusiBEpOSITHOCTEN U CTATUCTUKA

6.1

YuTaTh ¥ CTPOUTH TAOJIHUIIBI U JUATPAMMBI

6.2

OnepupoBaTb  HNOHATUSAMM:  CpeIHEE  apUPMETUUYECKOE,
MenuaHa, HauOoibllee, HAUMEHBIIEE 3HAYEHUE, pa3Max
MacCHBa YHUCIIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIIy4alHBIM SKCIIEPUMEHT (OTBIT) U
ciydaiiHoe cOOBbITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIN
UCXOJ) CIIy4allHOTO ONBITA; HAXOJUTh BEPOSITHOCTH B OMbBITaX
C PaBHOBO3MO’KHBIMH CIIyYaHBIMH COOBITUSIMHU, HAXOJUTh U
CpPaBHHMBAaTh BEPOSTHOCTU COOBITHM B M3YyYEHHBIX CIydalHBIX
IKCIEPUMEHTAxX

6.4

Haxomute u dopmyaupoBaTh COOBITHS: TIEpecedeHUue |
00beIMHEHNE TaHHBIX COOBITHH, COOBITHE, MPOTHBOTIONOKHOE
JAHHOMY COOBITHIO; TOJIB30BATHCS TUarpaMmamu Oiiepa u
bopMyIIOi CII0KEHUST BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4

6.5

OnepupoBaTh MOHATHSIMHU: yCIOBHAs BEPOSITHOCTD,
HE3aBHCHUMbIE COOBITHS; HAXOAUTHh BEPOSITHOCTH C MOMOIIBIO
IIpaBHJIa YMHOKEHHSI, C IOMOIIBIO IepeBa CIy4aiiHOTO OMBITA

6.6

[TpumeHsTh KOMOWHATOPHOE TMPABUJIO YMHOXKEHHUS IIpU
pelIeHnH 3a/1a4

6.7

OnepupoBaTb  MOHATUSMHU:  HCHBITAaHWE, HE3aBUCUMBIE
UCIBITAHUS, CEpUsl UCIBITAHUM, yCIeX W HeyAaya; HaXOAUTh
BEPOSITHOCTH COOBITHII B CEPUHU HE3aBUCUMBIX MCIIBITAHHUM JI0
MEPBOro ycrexa, HaXOAUTh BEPOATHOCTU COOBITUH B CEpHUH
ucnbITaHUU bepHymm

6.8

OHepI/IpOBaTL IIOHATHUAMMU: CHy‘I&ﬁH&H BCJINYHHA,
pacupcaciiICHUC BepOHTHOCTCﬁ, JuarpaMma pacrpeaciIICHus

11 KJIACC

Koanposepsiemorope3yJjibTata

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
0011ero oopazoBaHust

5 TeopusiBepoATHOCTEH U CTATUCTUKA

51 CpaBHUBATh BEPOSATHOCTU 3HAYCHHUM CITy4allHON BETUYHMHBITIO
pacrpefeNeHUI0 WIH C TOMOIIBIO JHarpaMm
OnepupoBaTh TOHATHEM MaTEMaTHYECKOTO  OKUIAHWS,

5 MPUBOIUTH MIPUMEPHI TOro,  KaK MIPUMEHSETCS
MaTeMaTHYeCKOe OXKHUIaHUE CIydailHOW BEIMYWHBI, HAXOAUTh
MaTeMaTHYeCKOe OXKHUAAHUE TI0 TAHHOMY pacpeeIeHUIO

5.3 Nmets mpencTaBieHne o 3aK0He OOJBIINX YHCET

5.4 NMeTs mipenicTaBieHne 0 HOPMaTbHOM pacnpeieieHuu




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsiembliidjieMeHTCOACPKAHNS
6 TeopusaBEpOATHOCTEN U CTATUCTUKA
[IpencraBieHue 1aHHBIX € TOMOILBIO Tabuull U quarpamM. CpeaHee apupMeTu4ecKoe,
6.1 | wmemuana, HauOoJIbIIeE U HAUMEHBIIEE 3HAYCHUS, Pa3Max, TUCIIEPCHS M CTaHAApPTHOE
OTKJIOHEHUE YUCIIOBBIX HA0OPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIyd4allHbIe COOBITHS. DJIEMEHTApHbIE COOBITHUS
6.2 (ucxonpr). BeposiTHOCT CitydailHOTO COOBITHUS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTH
' coObiTnil. CiydaiiHble ONBITBI C PAaBHOBO3MOXHBIMU 3JE€MEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTUCOOBITHI B ONBITAXCPAaBHOBO3MOXKHBIMHUAIEMEHTAPHBIMUCOOBITHSIMU
6.3 Onepauuy Hax CcOOBITUSMM: IepeceyeHue, OOBeAMHEHHE, MPOTHBOIOJIOKHbBIE
' coObITHs. [lnarpammsiDitnepa. @opmyrnacioKeHUIBEPOSTHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
' skcriepuMenTa. dopmynanosiHoBepossTHOCTH. HezaBuCHMBbIECOOBITHS
65 KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyroapauk Ilackans. @opmyna OuHoma HeroToHa
bunapuplii ciydaliHplii oOmbBIT (WCHBITAaHWE), ycnex U Heyngada. HesaBucumble
6.6 | wucrpitanus.  Cepust  HE3aBUCHMBIX — HCIBITAHWH /10 TEPBOTO  ycrexa.
CepusiHe3aBUCUMBIXUCIIBITAHUNbepHYILIN
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
' [IpumepbipacipeieneHnii, B TOMYUCIEreOMETPHUYECKOEHOMHOMHUAIBHOE
11 KVIACC
Kon IIpoBepsieMbliidIeMEHTCOEPKAHUS
5 TeopusiBEpOSITHOCTEN U CTATUCTUKA
UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIIMYMH: MAaTEMaTHUYECKOE OXUIaHUE,
JUCHEPCHUSl U CTAHJIAPTHOE OTKJIOHEHHWE. IIpumepsl nmpruMeHeHuss MaTeMaThuyecKoro
51 OXMJIaHHs, B TOM YHCIE B 3aJadyax U3 MOBCEAHEBHOM >XM3HU. Maremaruueckoe
' OXXHJaHHe OMHApHOM ciydallHOW Benu4MHbI. MaTemaTruyeckoe OXHIAaHUE CYMMBI
CIIy4ailHbIX BEIWMYHMH. MaTeMaTHueCKOCOKUAAHUE U JTUCIIEPCUAT€OMETPUIECKOTO U
OMHOMHUATBHOTOpaCpeeIeHUu I
59 3akoH OOJBIIMX YHCEl M €ero poJib B Hayke, MpUpoAe U O0OIIecTBe.
Bri6opouHbIiiMeTO TMCCaEA0BaHUI
[IpuMepsl  HempepbIBHBIX — CiIy4allHbIX  BedWuuH. lloHsATHE O  IUIOTHOCTH
5.3 pacnpezneneHus. 3agauM, NpUBOJALINE K HOpMallbHOMYpactpezaeieHuto. [lonstue o
HOPMaJIbHOMPACIPEIEICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIBLHOM ITPOT'PAMMBI CPEJTHEI'O

OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Bnagenue Merogamu 10Ka3arenbCTB, AITOPUTMAMHU PELICHUS
3a1a4; ymMeHue (GhopMyIupoBaTh U OTMEPHPOBATH TOHATHIMHM:
ONpEe/ICICHUE, aKCUOMa, TEOpeMa, CIEICTBHE, CBOWCTBO,
NPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYTHUPOBKH;
OPUMEHSTh UX; YyMEHHE (OpMyIupoBaTh O0OpaTHOE U
IPOTHUBOIIOJIOXKHOE YTIBEPXKIECHUE, IPUBOIUTH IIPUMEPH U
KOHTPIIPUMEPBI, MCIOJb30BaTh METOJ MaTeMaTU4YECKOU
WHAYKIIUHU, IPOBOJUTH AOKA3aTCIbHBLIC PACCYXKIACHUA IIPU
peICHUU 3a4a4, OLICHUBATH JIOTMYCCKYIO IIPAaBHUIIbHOCTDH
paccyKICHUH; yYMEHUe OIepupoOBaThH HNOHSTUSMU:
MHOKCCTBO, IMOAMHOXXECTBO, OIICpalli HAA MHOXKCCTBAMU,
YMEHHE HCMOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar
A4 OIMHMCaHHA PpeajibHBIX IMPOUECCOB U SIBICHUH H npu
pelieHuu 3aJad, B TOM 4YHCIE€ W3 JAPYrUX Yy4eOHBIX
MpeIMETOB; YMEHHE OINEepUpOBaTh MOHATUSAMHU: TIpad,
CBS3HBIN Tpad, nepeBo, LUKI, rpad Ha IUIOCKOCTHU; YMEHUE
3a7laBaTh M OINHUCBIBATh Ipadbl Pa3IUYHBIMU CIIOCOOAMU;
UCII0JIb30BaTh Ipadbl P PeIICHUH 3a1a4

YMeHHe OmnepupoBaTh TOHSATHSAMH: HATYpaIbHOE YHCIIO,
[eJI0e YHCJIO0, CTENEeHb C IeNbIM TI0Ka3aTesieM, KOPEHb
HATYpaIbHOH  CTENEeHH, CTENeHb C  PalMOHAILHBIM
NoKa3aTejieM, CTeleHb C JCHCTBUTEIBHBIM TOKa3aTeleM,
JorapudMm Yuciia, CHHYC, KOCHHYC M TaHT'€HC ITPOU3BOJIBHOTO
qpciaa, OCTaTOK 10 MOJYJII, palOHaJIbHOE YHUCIIO,
UppaIMOHATIFHOE YHCIIO0, MHOXKECTBA HATYPAIbHBIX, ILENbIX,
palroOHAIBHBIX, JeWCTBUTEIBHBIX YHCe; yMEHHE
UCIIOJIb30BaTh NMPU3HAKU JIEIMMOCTH, HAUMEHBIIHHA OO
JEeTUTEeh W HauMeHbIliee OoOliee KpaTHOE, aJITOPUTM
EBximma npu peuieHuH 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU
NO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS; YMCHHUE BBITIOHSTh
BBIUMCIICHUE 3HAYCHHH W TPeoOpa3oBaHMs BBIPAKCHUU CO
CTENEeHsSAMH U JorapudmMamu, npeoOpa3oBaHus JIPOOHO-
pallMOHANBHBIX ~ BBIPAKCHHWH;  yMEHHE  OIECPUPOBATH
TOHSATUSIMH: MOCJICIOBATEIBHOCTD, apudmeTHyecKast
nporpeccusi, TreoMeTpudeckas Mporpeccus, OeCKOHEYHO
yOBIBaroIasi reoMeTpudeckasl MporpeccHsi; yMeHHE 3a/1aBaTh
MOCNIEZIOBATEIbHOCTH, B TOM  4YHCIE C  TOMOIIBIO
PEKYPPEHTHBIX (POpMYJ; YyMEHUE ONEPUPOBATh MOHATHUSIMU:
KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJAYIb M apryMEeHT KOMILJIEKCHOTO 4Hcna, (Gopma 3amucu
KOMIUJIEKCHBIX qucen (reomerpuyeckas,
TPUTOHOMETPHUECKAs " anrebpanveckasi); YMETh
MPOU3BOUTH apu(pMETHYECKHEe NEHCTBUS ¢ KOMIUIEKCHBIMU
YHCIaMU; MIPUBOJIUTH MPUMEPBI WCTIOJIb30BaHUS




KOMIUIEKCHBIX YHCEN; OINEPUPOBATH MOHATHSAMM: MaTpula
2x2 u 3%3, onpeaenuTenb MaTPHULIbl, TEOMETPUUECKUI CMBICIT
OIIpE/ICIUTENS

YMeHue OIICpHUpOBaThH IIOHATUAMMU: panroOHaJIbHBIC,
HppauOHAJIbHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS W
HCPaBCHCTBA, ux CHUCTEMBI, YMCHUC OIICpUPOBATH
HNOHATUSIMH: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUe,
ypaBHEHHE,  HEPaBEHCTBO, CHCTEMa  YpaBHEHUH W
HCPABCHCTB, PaBHOCHUIIBHOCTb ypaBHCHI/If/'I, HCPABCHCTB U
CUCTEM; YMCHHC pClIaTb YpaBHCHHUA, HCPABCHCTBA U
CUCTEMBI C IIOMOIIBIO PpA3JIUYHBIX IPUEMOB; pelIaATh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM;
INPUMCHATL YpPaBHCHHA, HCPABCHCTBA, HWX CUCTCMbI I
pPeICHHUA MATCMATHUYCCKUX 3aJad MW 3aJa4 U3 Pas3IMdHbIX
obJacTel HayKH U peaJibHOM KU3HU

YMeHne omnepupoBaTh TMOHATHAMHU: (QYHKIHUSA, YETHOCTH
GYHKIMHM, TMEePHOAMYHOCTh (PYHKIMH, OTpaHHYEHHOCTh
(GyHKIIMM, MOHOTOHHOCTb (DYHKLHHU, IKCTpeMyM (YHKIUH,
HauOoJblllee W HaUMEHblee 3HAaueHHsd (QYHKIUU Ha
MPOMEXYTKE, HeTpephiBHAsS (DYHKIHS, aCHMIITOTHI Tpaduka
¢byHKuMM, TepBas M BTOpas Npou3BOJHAS (YHKIUH,
TEOMETPUYECKU ¥ (U3MUYECKH CMBICI IPOW3BOHOM,
nepBooOpasHasi, onpeaeaEéHHbIN UHTErpall; YMEHHE HaXOAUTh
acUMNTOThl  rpa¢uka (YHKUMH; YMEHHME BBIUUCIATH
IPOM3BOJHBIE  CYMMBbI, TNPOM3BEAEHHUsS, YAaCTHOIO U
KOMIO3ULUK (QYHKIUH, HAXOIUTh YPAaBHEHUE KAacaTEIbHOM K
rpaduky  QyHKIUU;yMEHUE  HAXOAWTh  IPOU3BOJIHBIC
JIEMEHTAPHBIX GyHKUIHH; yMEHUe UCIIOJIb30BATh
IPOM3BOJHYIO JJsl HUCCleoBaHUS (DyHKUMH, HaxOoAUTh
HauOOJIbIINE M HAUMEHbIINE 3HA4YeHUs (QYHKIUM; CTPOUTH
rpauKd  MHOTOWIEHOB C HCIOJb30BAHHMEM ammapara
MaTeMaTHYeCKOT0 aHalIMu3a; MPUMEHATh MPOU3BOJHYIO IS
HAXOKJCHUs HAWIy4IIero pelleHUs B MPUKIAJHBIX, B TOM
Yycie COLMAIbHO-3KOHOMUYECKUX M (DU3MYECKHUX 3ajayax;
HaXoIuTh IUIOWAAM U OO0BEMBI (UIYp C HOMOILBIO
UHTErpaja;  MPUBOAUTH  HPUMEPbl  MaTeMaTHYEeCKOIro
MOJICIUPOBAaHUsL ¢ HOMOIIbI0  AuddepeHnnanbHbIX
ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk QyHKINH,
obpatHast (yHKIUS, KOMOO3UIMS (YHKUWN, JHUHEHHas
byHKIMs, KBagpaTuyHas QYHKIHsS, pallMoHaIbHas (yHKIIHS,
cTeneHHas (yHKIuUs, TpPUTOHOMETpUYeckre (QyHKIUH,
oOpaTHBIE TPUTOHOMETpPUYECKHE (HYHKIINH, MTOKa3aTeabHas U
norapudmuueckas (QyHKIHUUA; yMEHHE CTPOUTH Tpaduku
U3YYEHHBIX  (QYHKIMH,  BBIMOJHAT,  IpeoOpa3oBaHUs
rpadukoB QyHKIUN, UCTIONB30BaTh TpadUKU VIS U3YUEHUS
MPOIECCOB U 3aBUCUMOCTEH, TIPU PEUICHUH 3a/1a4 U3 JPYTUX
yueOHBIX MPEIMETOB U 33/1a4 U3 PeabHOM KU3HU; BBIPAXKATh
dbopmynamu 3aBUCHUMOCTHU MEXTY BEITMYMHAMHY;




UCTIOJIb30BaTh CBOMCTBA U Ipaduku QYHKIMNA JUIs peHICHUs
ypaBHEHMH, HEPaBEHCTB M 3a7ady C [apaMeTpaMu;
n300pakaTb Ha KOOPJMHATHOW TUIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33aud pa3HbIX TUIOB (B TOM
Yrcie Ha MPOIEHTHI, JI0JIM U 4YacTH, Ha JIBW)KECHHUE, PadoTy,
CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3a/Ja4d M3 o0JacTu
yIOpaBICHUS JUYHBIMU U CEMEHWHbIMM  (PUHAHCAMM);
COCTaBJIAITh BBIPAKEHHUS, YPAaBHEHHUS, HEPABEHCTBA M HX
CHCTEMBl II0 YCIOBHUIO 33JayM, HCCIEIOBaTh IIOJIY4E€HHOE
pelleHre M OLEHMBATh MPaBAONOJ0OHOCTh pPE3YIbTATOB;
YMEHHME MOJENUPOBaTh peajbHble CHUTyallUM Ha S3bIKE
MaTEeMaTHKH;  COCTABJIATH  BBIPDAKEHHUS,  ypaBHEHUS,
HEpPaBeHCTBA M MUX CHUCTEMbl IO YCIOBMIO 3ajaud,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJAEIM C HCIOJIb30BaHUEM
anmapara  anreOpbl, HHTEPNPETUPOBATH  MOJYyYEHHBIN
pe3yibTar

Ymenue OTIepUpPOBATH MOHSATUSIMHU: cpenHee
apudmernyeckoe, MeauaHa, HaumOOJbIIee W HaMMEHbIlee
3HAueHUs, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETUPOBATH
nHpopmalMio,  MOpPEACTaBIEHHYI0 B  Talnumax, Ha
quarpammax, rpadukax, oTpa)karollylo CBOICTBa peabHBIX
IPOLECCOB M SBIICHUH; MPEACTAaBIATh HHGOPMALUIO C
MOMOIUIBIO TabIuUIL u Jrarpamm; HCCIIEZI0BATh
CTaTHUCTUYECKUE [aHHble, B TOM YHCJIE C NPUMEHEHUEM
rpaduyecKkux METOJO0B U ANIEKTPOHHBIX CPE/ICTB; Ipaduuecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOJEHHS C  [OMOUIBIO
JarpamMM pacceuBaHus U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MNOHATHUSIMU: CIYYallHBIA OIBIT U
ciiydailHOe COOBITHE, BEPOATHOCTb CIIy4aHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSITHOCTH C  HCIOJIb30BAaHHEM
rpauuecKkux MeTOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHUS U
YMHO>KEHUSI BEepOsTHOCTEH, (hOpMyNy MOJHON BEPOSITHOCTH,
dopmyny bepuymiu, komOuHaTOpHBIE (QAKTBI U (HOPMYIIHI;
OIICHUBATh BEPOATHOCTU PEATbHBIX COOBITHI; YMEHUE
OTIepUPOBATH MOHATHIMH: ciydaiiHas BEJIMYNMHA,
pacrpezieieHue BEpOSITHOCTEH, MaTeMaTUYeCKOe O KHJIaHUE,
JUCTepcuss M CTaHIApPTHOE  OTKJIOHEHHE  CIy4aiHOU
BEJIMYMHBI, (YHKIUH  pacOpeleNeHuss U  IJIOTHOCTH
pPaBHOMEPHOTO, MOKa3aTeTbHOTO u HOPMAJTBHOTO
pacrpeaeneHuil; yMeHne UCTOIb30BaTh CBOMCTBA U3YUYEHHBIX
pactpefeneHuil AN pelieHus 3a]ad; 3HAKOMCTBO C
MOHITUSIMUA: 3aKOH OOJBIIUX YHCEN, METOIbl BBIOOPOUHBIX
UCCIIEIOBaHMI; yMEHUE MPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OIEpUPOBATh MOHITHIMH: COUYETaHUE,
MEPEeCTaHOBKA, YHCIO COYETaHWUH, YHUCIO TMEepPEeCcCTaHOBOK;
ounom Hpl0TOHA; yMeHUE TPUMEHATH KOMOWHATOPHBIC
dakTel M pacCcyKJeHUs ISl pelleHus 3aJay; OILIEHUBATh




BEPOSTHOCTH peanbHBIX COOBITHIA; COCTaBJIATh
BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH IOJIy4YECHHBIN
pe3yabTaTr

YMeHue  onepupoBaTb  INOHATUSAMH:  TOYKA,  IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIA,
IUIOCKUM YTOJI, JBYTPAaHHBIA yroj, TPEXIPAHHBIA YroJl,
CKpELIUBAIOIINECS IIpsIMBIE, [1apaJUIEIbHOCTh 51
NEPHEHANKYJIAPHOCTh NMPSAMBIX U INIOCKOCTEH, YTOJ MEXIYy
IPSIMBIMH, YTOJI MEXKJY IIPAMOM U INIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHME OT TOYKM JIO IUIOCKOCTH,
paccTosiHHEe  MEXAY NpPAMBIMHM, PACCTOSIHUE  MEXKIY
IJIOCKOCTSIMU; YMEHHME MCIOJIb30BAaTh IPU PEIICHUH 3a1ad
U3y4eHHble (AaKTBI M TEOPEMbl IUIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA; CTPOUTH
MaT€MaTHYECKHE MOJEIH C TOMOLIBI0 T'€OMETPUUYECKHUX
NOHATUMA W BEIMYMH, pelarb CBA3aHHBIE C HUMU
MIPAaKTHUYECKHE 3aa4n

10

YMeHue onepupoBath NOHATHAMU: TUIOMIAb GUTYPBI, 00BEM
¢Gurypbl, MHOTOTPaHHHUK, MPABUIbHBIH MHOTOTPAaHHUK,
CEUYeHHWE MHOTOTpaHHHUKa, Ky0, MapajuieNenumnesa, Mpu3Ma,
nupamuaa, (urypa ¥ MOBEPXHOCTh BpallleHUs, LUIHHID,
KOHYC, 11ap, cdepa, miomasas chepsl, III0aab MOBEPXHOCTH
NUpaMuIbl, TPU3MBI, KOHyca, LHIHWHIpa, O0BEM KyOa,
NPSIMOYTOJIBHOTO  MapajuIeyenuIeia, MHPaMUIbI, TPU3MBI,
IIMHApPA, KOHYca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyCa W LWIMHIpA, MapajulelbHbIE OCH WM OCHOBAHHIO,
CeUeHHe Imapa, IMIOCKOCTh, Kacaromasics cepsl, MIITHHIPA,
KOHYCa;yMEHHE  CTPOHWTH  CEUCHHE  MHOTOTpaHHHKA,
n300pakaTh MHOTOTPaHHUKH, QUTYPBl M TMOBEPXHOCTHU
BpallleHHs, HMX CEYCHUs, B TOM YHCIE C MOMOIIBIO
AJIEKTPOHHBIX  CPEICTB;, YMCHHE TPUMEHSTh CBOMCTBA
T€OMETPUIECKUX (QHUTYp, CAMOCTOSTEIBHO (HOPMYIHPOBATH
OTIpE/ICIICHUs] M3y4aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI O
CBOWCTBaX H  TpPU3HAKAX TIEOMETPHYECKHX  (uryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HMX; YMEHHE IPOBOIHTH
Kiaccupukanuo  GUryp 1Mo pa3iMyHbIM - [IPU3HAKaM,
BBITOJIHATH HEOOXOJUMBIC TOTIOJTHUTEIIBLHBIE TOCTPOCHUS

11

YMeHue  omepupoBaTh  MOHSATHSAMHU:  JIBIDKCHHE B
IPOCTPAHCTBE, IApA/UICIbHBIA IEPEHOC, CHUMMETPHS Ha
IUIOCKOCTH M B TIPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue
noao6us, mogo0HbIe PUTYPBI; YMEHUE PAcTIO3HABATh PABHbBIC
U MoJo0HBIe (DUTYPHI, B TOM YHCJIE B MPHUPOJIE, UCKYCCTBE,
aApXUTEKType; HCIOIb30BaTh TEOMETPUYECKUE OTHOIICHUS
IpU PEIIeHUU 3a/1a4; HAaXOAUTh T€OMETPUUYECKUE BETUUMHBI
(nmuHa, yroi, miomaab, 00bEM) NpU pEIIeHHH 3ajad W3
JIPYTUX Y4eOHBIX MPEIMETOB U U3 PEANTbHON KU3HU;yMEHUE
BBIUHCTISATh TEOMETPUUYECKHME BEIWYHWHBI (IJWHA, Yrod,
wiomanb, oO0BEM, TUIIOMAAh TMOBEPXHOCTH), HCIOJIB3YS
U3ydeHHble (OPMYNBI U METOJAbI, B TOM YHCIE: TUIOMIAAb
MOBEPXHOCTH TMHUPAMHUJBI, TPHU3MBI, KOHYCa, IMIUHJpA,




wiomaas  chepp;;  00BEM  Kyda,  MPAMOYrOJIBLHOTO
napajulelienuIe a, MUpaMuipl, MPU3MbI, LUAJIUHIPA, KOHYCA,
niapa; yMEHHE HaxOIUTh OTHOIICHHE OOBEMOB TOJOOHBIX

(uryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCJIO,
pa3iioKeHne BEKTOpa Mo 0a3mcy, CKaIspHOE IMPOHM3BEACHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHUE
UCTIOJIb30BAaTh BEKTOPHBIM ¥ KOOPIWMHATHBIA METOX JUIs
pelIeHns] TeOMETPUIECKUX 3a7ad W 3a7ad JIPYTuX y4eOHBIX
IpeIMETOB

13

YMmenue BpIOMpAaTh MOAXOIAIIMM METOA Uil pelleHus
3a/1a4¥; NOHUMAHHE 3HAYMMOCTH MATEMAaTUKH B W3y4EHUU
IOPUPOJIHBIX W OOLIECTBEHHBIX MPOLECCOB M SBJICHUI;
YMEHHUE pacIO3HABaTh IMPOSIBICHUE 3aKOHOB MAaTE€MaTHKH B
HCKYCCTBE, YMEHUE NPHUBOAUTH NPUMEPbl MATEMAaTHYECKHUX
OTKPBITHI POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMbliid1eMeHTCOAEPKAHUS
1 Yucna v BBIYKCICHUS

1.1 HarypanbHble u nensie uyncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

19 Panmonanenapie  umcna.  OOBIKHOBEHHBIE W JCCATUYHBIC JPOOHM, TIPOICHTHI,
0eCKOHEUHBIC IEPUOTUNIECKUE TPOOH

13 Apudmernueckuit KOPGHB HaTypajdbHOU cTeneHu. JleWcTBusa ¢ apudmeTndecKumu
KOPHSIMH HATYpaJIbHOW CTENCHU

14 Crenenp ¢ wnenslM nokazareneMm. CrTeneHb C palMOHAJIBHBIM — [OKa3aTeseM.
CBoiicTBacTeneHu

15 CuHyc, KOCHMHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJIbHBIE JJOTapU(BMBI

JleiicTBuTenpHble ynciaa. ApupMeTHUYecKue onepanuy ¢ AeHCTBUTEIbHBIMUA YHCIAMU.
1.7 [IpuOam>XxEHHBIEBBIUNCIICHUS, MIPaBUIIA0OKPYTJICHHUS], MIPUKHJIKA u
OIIEHKAPE3YJIbTaTaBbIYUCICHUI

1.8 [TpeoOpa3oBaHMEeBBIPAKCHUN
1.9 KommiekcHbie uncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIE YPaBHECHUS
2.2 HppanmonanbHbIeypaBHEHUS
2.3 TpuronomeTpudeckrueypaBHEHUS
2.4 [Toka3zarenpHbIC U JJOTapu(DMHUICCKUCYPABHEHHS
2.5 Ienpie 1 1poOHO-paIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHbpIeHEpaBEHCTBA
2.7 IToka3zarenpHbIC U JJOTapu(PMHUUICCKHECHEPABEHCTBA
2.8 TpuronomeTpruiecKueHEPABEHCTBA
2.9 CuCTeMbI  COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cuCTeMbl JTUHEHHBIX ypaBHEHHH. OnpeaenuTens MaTPHUIlb

3 OyHKIMU U TpaduKu

Oynkuus, crnocodbl 3amanHus ¢GyHkuuu. ['papuk QyHkuuu. B3aumuo oOparHbie

3.1 - .
¢byukiun. Yéraele u Heu€tHble dyHkuuu. [lepuonudeckueyHkumnu

OOnacte ompeneneHUss M MHOXECTBO 3HaueHMH ¢yHkumu. Hymun yHkum.
39 [IpoMexxyTkM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcuMmymbl 1 MUHUMYMBI QyHKIIMM. HanOomnbiiee 1 HauMeHblee 3HadeHne GyHKIUU
Ha IPOMEXKYTKE

CreneHHas QyHKLUS C HATYpaJbHBIM M LIEJIbIM MoKa3ateneM. E€ colicTBa u rpaduxk.

3.3 . N
CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOUCTBA U TpadUKH
3.5 IToka3zaTenbHast 1 norapudmuyeckas GyHKINUU, UX CBOHCTBA U TpaQUKH
36 Touku paspbiBa. AcuMnToThl rpadukoB Gynkumii. CBoiicTBa (yHKINN, HEMPEPHIBHBIX

Ha OTpPE3Ke




3.7

ITocnemoBaTenbpHOCTH, CIIOCOOBI3aaHUAIIOCIIENOBATEIHLHOCTEH

3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havanamarematuyeckoroanannsa
4.1 [TpousBoanas ¢ynkiuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX (QYHKIUH
42 [IpumeHeHne TMPOM3BOJHOW K HCCIENOBAaHMIO (YHKIMA Ha MOHOTOHHOCTH U
SKCTpeMyMbl. HaxosxeHrneHan0oIbiero 1 HauMeHbIIeroO3HaueHUSI(yHKITMMHAOTPE3Ke
4.3 ITepBooOpa3nas. MaTErpan
S) MHo3kecTBa U JIOTHKA
5.1 MHOoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasCTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @UrypbIHAILIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTUBPALLIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYUEHUKA

1. YueOuuku masg 10 u 11 xaaccos.

2. ITocoOwust U1 MOATOTOBKH K TOCYAAPCTBEHHOM aTTeCTallMK M0 MaTeMaTHKE 32 Kype
CpEAHEN LIKOJIBI.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
1. HopwmaruBHbie AokyMeHTH: @DenepanbHas pabouasi mporpaMma CpeaHero oOIero
o0Opa3oBaHUs 10 MAaTEMAaTHKE.
2. YueOnuku s 10 - 11 kmaccos.
3. TlocoOwus myist MOATOTOBKH K FOCYJapCTBEHHON aTTECTAI[MH 110 MaTEMATHKE 3a KypC
CpeIaHEN MIKOJIBI.
4. Hay4Hasi, HAy9HO-TIOMYJISIpHAs, UICTOpHYECKast TUTEPATYypa.
5. CnpaBounble nocoOus (3HIUKIONEANH, CIIOBAPH, CIPABOYHHUKY 110 MAaTEMATUKE U T.IL.).
6. Meronuveckue MOCOOUS TS yUUTEIIS.
HI/ICDPOBI)IE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuit 001eodpazoBaTenbHbIN TOPTAN).
www.pedsovet.org (Bcepoccuiickuit UHTepHET-TIEICOBET)
www.fipi.ru (caiit @enepaabHOr0 MHCTUTYTA MEJArOTHYECKUX U3MEPEHHI).
www.math.ru (MaTepHeT-noiaepxKka yauteneit MaTeMaTuKH ).
www.mccme.ru (caliT MOCKOBCKOTO IIEHTpa HENPEPhIBHOTO MaTEMaTHYECKOTO
o0Opa3oBaHus).
WWW.it-n.ru (CeTh TBOPYECKUX YIUTEIICH )
WWW.som.fsio.ru (ceTreBoe 00beTMHEHNE METOIUCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaremMaTuKa)
0. http:// festival. I september.ru (pectuBans nemarornueckux uae « OTKpbeITHIN ypok» («IlepBoe
CEHTAOPSI»)).
11. www.eidos.ru/ gournal/content.htm (MHTEpHET - )XypHAIT «DUTOCH).
12. www.exponenta.ru (0Opa3oBaTeIbHBIN MATEMaTHUYECKHUIN CANT).
13. kvant.mccme.ru (31eKTpoHHAs BepcHs xypHaya «KBaHT».
14. www.math.ru/lib (snekrponnas maremaTmueckast OMOIHOTEKA).
15. http:/school.collection.informika.ru (eauHas KouteKus UOPOBBIX 00pa30BaATEIBHBIX
pecypcoB).
16. www.kokch.kts.ru (on-line tectupoBanue 5-11 kmaccsr).
17. http://teacher.fio.ru (megaroruueckas MmacTepckas, ypoku B IHTepHeTe U 1pyroe).
18. www.uic.ssu.samara.ru (myreBoauTenb «B Mupe Hayku» I KOJBHUKOB).
19. http://mega.km.ru (Merasunukinoneaus Kupumia u Medoaus).
20. https://siriusolymp.ru/ (caiit Cupuyc, BOLL).
http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTel « DHIHKIOIEIMII»)
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