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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
o0yJaromuxcss CTaTUCTUYECKOW KYIbTYPhl W TIOHHMAHHUS POJM TEOPHHA BEPOSITHOCTEH Kak
MaTeMaTH4YeCKOr0 MHCTPYMEHTA JJIsl U3Y4YEHHUs CIydalHbIX COOBITUH, BEJIMYUH U IpoleccoB. [Ipu
M3yYeHHH Kypca o00OramaroTcsi MpeACTaBICHHUs OOYyJalomMXCs O METOJax HCCIeAOBaHUS
M3MEHUMBOIO MUpA, pa3BUBAETCS MOHUMAHKUE 3HAYUMOCTU U OOIIHOCTH MaTeMaTHYECKUX METO/I0B
[IO3HAHUS KaK HEOThEMJIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxkanre y4eOHOTO Kypca HalpaBlIeHO Ha 3aKPEIUICHHE 3HAHWW, TOJYYCHHBIX TpU
M3Y4YEHHU Kypca Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, U Ha pa3BUTUE MPEICTABICHUN O
CIIydallHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKJYy HUMHU Ha BaXHBIX MPUMEPAX, CIOKETHI KOTOPBIX
MOYEpPIHYTHl U3 OKpYXarollero mupa. B pesynbrare y o0ydaromuxcsi JA0KHO CPOPMHUPOBATHCS
MpeACTaBICHUE O HauOoyiee YHNOTPEOUTENbHBIX M  OOMUX MaTeMaTHYECKUX  MOJIEISX,
HCIOJIb3YEMBIX /ISl ONIMCAHUS aHTPOIIOMETPHUUECKUX U IeMOTpapUueCKUX BEIUYUH, TOTPEIIHOCTEN
B pa3IMYHBIE POJAa M3MEPEHUSX, JIUTEILHOCTH O€30TKa3HOU pabOThl TEXHHUYECKUX YCTPOMCTB,
XapaKTEePUCTUK MAcCCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIecTBE. YUeOHBIN KypcC sABIseTCS 0a30i i
OCBOEHHUSI BEPOATHOCTHO-CTATHUCTUYECKUX METOJI0B, HEOOXOIMMBIX CHElHaTUCTaM HE TOJIBKO
WHXEHEPHBIX CIEHUANIbHOCTEH, HO TaKKe COLUAJIbHBIX M IICHUXOJOTHMYECKUX, TOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIbHOW Mepe HCIOJIb3YIOT ammapaT aHajln3a
OonbpmMX JaHHBIX. LleHTpanbHyI0 YacTh yuyeOHOIro Kypca 3aHMMaeT OOCYXACHHE 3aKOHA OOJBIINX
yrcenl — pyHAaMEeHTaIbHOTO 3aKOHA MPUPO/IbI, UMEIOLIEr0 MaTeMaTHUECKYI0 (POpMaTH3aIHIo.

B cooTBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType yueOHOro kypca «BeposTHOCTH H
CTaTUCTHUKa» Ha YrIyOJEHHOM ypPOBHE BBIJICJIEHBI OCHOBHBIE COJEp)KATelIbHbIE JIMHUU:
«Ciyuyaiinbie COOBITHSI M BEPOSITHOCTU» U «CITydaitHbIe BEJIMUYMHBI M 3aKOH OOJIBIITUX YHCEI.

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

Copepxanne nuHuu «CiydaiiHble COOBITHS W BEPOSITHOCTH» CIYXKHT OCHOBOM st
(dbopMUpOBaHUS MPEACTABICHUN O paCIpPECICHUN BEPOSITHOCTEH MEX]ly 3HAUCHUSMU CIyJalHbBIX
BENTMYMH. BakHyI0O 4acTh B 3TOU cOoJep)KaTEIbHON JTUHUHU 3aHUMAET U3y4eHHE T€OMETPUUECKOTO U
OMHOMHUAIBHOTO pacrpeiefieHuil U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMH — IOKa3aTeIbHBIM
Y HOpPMaJIbHBIM PaCIpeIeICHUSIMH.

Tembl, CBsA3aHHBIE C HEMPEPHIBHBIMHU CIy4allHBIMM BEIMYMHAMH W paclpeielieHUsIMHU,
aKUEHTUPYIOT BHUMaHHE OOy4alolIUXCSd Ha OMNHCAHMM W HW3YYEHUU CIY4YalHBIX SBIIEHUH C
MOMOIIBI0  HEeMpepbIBHBIX (GyHKIHUH. OCHOBHOE BHUMaHHE YAENSETCS IMOKa3aTeIbHOMY U
HOPMaJIbHOMY PacIpeIeICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsl O3HAKOMUTEILHOE M3YyYEHUE CBA3H MEXKIY
ClIydallHBIMHM BEJTMYMHAMU M OTICAHME 3TOM CBSA3H C MOMOIIBI0 KO3PPHUIIEHTa KOPPENALUU U €TO0
BBIOOPOYHOTO aHaAIora. TU AJIEMEHTHI COJIeP KAHUS Pa3BUBAIOT TeMy «JlHarpaMMbl paccenBaHUs,
U3YyYEHHYIO HAa YPOBHE OCHOBHOIO 0011ero 00pa3oBaHus, 1 BO MHOTOM OIUPAIOTCS Ha CBEJCHUS U3
KypCOB anre0psl U TEOMETPHH.

Emé oguH aeMeHT colepkaHus, KOTOPbIM NpelaracTcsd Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIIy4allHBIX HE3aBUCHUMBIX COOBITHH, HAaCTYNAIOIUX B €AWHUILY BPEMEHHU.
O3HakoMJIeHHME C pAacHpeleNieHMeM BEpOSATHOCTEH KOJMYecTBa TaKUX COOBITUH  HOCUT
Pa3BHUBAIOIINIA XapaKTep U SABJISAETCS aKTYaJbHBIM JUIs OyIyIIUX aOUTYypHEHTOB, MOCTYMAIONMINX Ha
y4eOHbIE CIEMATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMU, IICUXOJIOTUEN U YIIPABICHHEM.

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



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3HbBIA rpad, mytn B rpade: mukibl u nenu. CreneHb (BaJCHTHOCTH) BEPIIUHBL
I'padsr Ha mockocTu. JlepeBbs.

CrnyuaiiHple SKCHEPUMEHTHI (OMBITBI) M CIy4yalHbIE COOBITHS. DJIEMEHTapHBIE COOBITHUS
(ucxonpr). BeposatrHocTs ciydallHOTO COOBITHS. BIM30CTH 4YacTOTBI W BEPOATHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJg COOBITHUSAMHU: TI€pECeUYCHHE, OOBETUHEHUE, MPOTHUBOIOJIOKHBIC COOBITHS.
JHuarpammeiditnepa. @opMynacioKeHUSIBEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOJKEHHE BEPOSTHOCTEM. J[epeBO Cly4aillHOTO HKCIIEPUMEHTA.
®dopmyna noaHo# BeposaTHocTu. Dopmyna baiteca. HezaBucumebie coObITHs.

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

Cepust He3aBucuUMbIX uchbiTaHuid  bepHymnu. CrnydaifHblii  BbIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenne BeposTHOCTeH. Jluarpamma pacnpenesieHus.
Onepanuun  Haj Cily4allHBIMM — BEJIMYMHAMH. bHHapHas ciydaiiHas BenuunHa. [Ipumepst
pacnpeziesieHui, B TOM YHCJIe T€OMETPUYECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pacnpelneNeHne JBYyX CIy4YalHbIX BeJu4nH. He3aBucHMBbIE cCiydailHbIe
BEeIMUMHBIL. MaTeMaTu4eckoe OXHUJAaHWE CIydalHOW BenuuuHbl (pacmupenenceHus). [Ipumepsr
MPUMEHEHHs] MaTEMaTHYeCKOTro OXKHUIaHMs (CTpaxoBaHuUe, JioTepes). MaTemMaTHueckoe 0XHUJAaHue
OMHAPHOW CIIy4alHOW BETWYMHBI. MaTeMaTH4ecKOoe OXHUIAHUE CYMMBI CIyYalHBIX BEITHYHH.
Maremaruueckoe 0XUAaHUE TEOMETPUUECKOT0 U OMHOMHUAIBLHOTO pacrpeaeeHui.

Jlucniepcust ¥ CTaHIAPTHOE OTKIIOHEHWE CITydailHOW BeNWUWHBI (pacrpeaenenus). Jucnepcus
OMHApHOW CITydyallHOW BEIMYMHBI. MaTeMaTH4eCKOe OKUIaHNE TPOU3BEICHUS U TUCTIEPCHS CYyMMBI
HE3aBHCHMBIX ClIy4alHbIX Benu4uH. [lucmepcusi ¥ craHgapTHOE OTKIOHEHHWE OWHOMHMAIIBHOTO
pacnpenenenus. /{ucnepcus u CTaHAAPTHOE OTKIOHEHWE F€OMETPUUYECKOTO PaCIpeaeICHuUs.

11 KJIACC

HepasenctBo YeObimépa. Teopema Yeorpiméra. Teopema bepuymmm. 3akoH OOJIBITUX YUCEN.
Brei6opounslii Mmeton uccienoBanuil. Beibopounbsie xapakrepuctuku. OlieHUBaHUE BEPOSTHOCTH
coObITHSI 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIOTE3 C MOMOIIBI HM3YYEHHBIX
pacnpeeneHui.

HenpepsiBHble ciydaiinble BenuuuHbl. [Ipumepbl. DyHKUMS IJIOTHOCTH BEPOATHOCTH
pacnpeneneHusa. PaBHOMepHOe pacmpeleneHue M ero CBOMCTBA. 3ajayd, NPHUBOJSAIINE K
M0KA3aTeIbHOMY pacClpeAesieHuI0. 3aJaud, NPHUBOJAAIINE K HOPMAJIBHOMY pPACIPEEICHUIO.
OyHKIMS TIOTHOCTH BEPOSATHOCTH TOKA3aTENbHOTO pachpeaeneHus, (QYHKIUS IJIOTHOCTH
BEPOSATHOCTH HOPMAJIbHOTO pacnpeneneHus. DyHKIMS MIOTHOCTH M CBOWCTBA HOPMAJIBbHOTO
pacrnpeneneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajadyu, NTPUBOIAIMIHNE K
pacnpenenenuto [lyaccona.

KoBapuarmuss nByx ciydaiiHpix BenuduH. KodsduimeHT nUHEHHOW KOppemsIuH.
CoBMecTHbIe HAOMIOJEHUS IBYX BeNMWYUH. BbIOOpouHBI KOdpduIHMEeHT Koppensuuu. Pazmmune
MEXIy JIMHEMHOW CBS3bI0O M NPUUMHHO-CJIEJACTBEHHOW CBs3bl0. JIMHEWHas perpeccusi, METox
HaWMEHBIINX KBaJAPaTOB.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3WIMKM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIIeCTBa, MPEACTaBICHHE O MAaTeMaTHYEeCKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIyp TPaKTaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHl U JPYroe), YMEHHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNUCKON T'PaKJAHCKOM HIEHTUYHOCTH, YBAXKEHHUS K IPOLLIOMY U
HACTOSIIIEMY POCCHUUCKOW MATEMAaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUSM POCCHUCKHX
MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUYECKON IIKOJIbI, UCITOJIb30BaHUE ATUX JOCTUKEHUN B IPYrUX
HayKax, TeXHOJIOTHUAX, Chepax YIKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX IIEHHOCTEN POCCUICKOTO Hapo/ia, c(hopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIDKCHUN HAYKH
U JIeSTENHHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJIa B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIFOUAsi ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIEHUM, pacCyXIeHUH, BOCHPUUMYUBOCTH K MaTEMaTHUYECKUM AacleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHITh MaTeMaTHUECKUE 3HAHUSI B MHTEPECax 3J10POBOTO U
6e30macHoro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO (3/10pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, peryispHas Gu3nueckas akKTUBHOCTh), pU3NUECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTHU TPYIO0JIOOUs, MHTEpPEeC K pazIudHbIM chepam
podeccHoHAIbHON JeATeIbHOCTH, CBA3AHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHUSMH, yMEHHue
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccuu U pealn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE
IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHU4ecKoMy oOpa3oBaHHIO U CaMOO0Opa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HHM, TOTOBHOCTh K aKTUBHOMY YYAaCTHUIO B PEIICHUH NPAKTUYECKUX 3a]ad
MAaTeMaTHYECKOW HANPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh ~ SKOJOTMYECKOW  KYIbTYpbl, T[OHUMAaHHE BJIUSHHUS  COLIMAIBHO-
SKOHOMUYECKHX IIPOLECCOB HAa COCTOSHHE NPUPOJHOM UM COLMAIBbHOM Cpeabl, OCO3HAHUE
rJ100aTBFHOTO XapakTepa SKOJOTHYECKUX MPOOIeM, OpUEHTAIUs Ha MPUMEHEHHE MaTEeMaTHUeCKUX
3HAHWUN JJIs pelieHust 3a/1a4 B 00JIaCcTH OKpPYXKaIoIIeH Cpe/ibl, TUIAHUPOBAHUE TIOCTYIKOB U OIEHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMAaTUYECKON HAyKu Kak cdepbl YeTOBEUECKOM
NESITEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JJI PA3BUTHUS LIUBUIN3ALMU, OBJIAJICHHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTH4eCKON KyJIbTYpOM Kak CpEJICTBOM TMO3HAaHUS MHpaA, TOTOBHOCTH
OCYIIECTBJISITh MPOCKTHYIO U UCCIIEI0OBATENbCKYIO JIEATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbBIC yHHBeEpPcalbHbIE YueOHbIE JelCTBUSA

ba3oBble oruveckue 1ecTBUA:

BBISBJIATh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEeMaTHYEeCKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXy OHATUSAMH, (POPMYIUPOBATH OTIPEIEICHUS IOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(PHUKAIMHM, OCHOBAHHS s 0000OLICHUS W CPaBHEHHS, KPUTECPUH
IIPOBOJIMMOTO aHAJIM3a;

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

BBISIBIISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUMs B (akTax,
JAHHBIX, HAOJIOIEHUAX U YTBEP)KIEHUSX, NPEATaraTb KpUTEPHUH /7S BBISIBICHUS 3aKOHOMEPHOCTEMN
U IPOTUBOPEYUH;

JieNlaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€AYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIIFHO JOKAa3aTelbCTBAa MATEMaTHUECKUX yTBEPXKAECHUN (IpsIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh APryMEHTALUIO, TPUBOAUTH TPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh cOCO0 perieHus: yd4eOHo# 3ajaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOIXOIAIMINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBare/ibCKkue 1eHCTBUA:

WCIOJIb30BAaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUNH MHCTPYMEHT IO3HaHUA, (OpPMYIHpPOBAThH
BONPOCHL, (DUKCHUpYIOIIME NPOTUBOpEUYHE, MpoOJieMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHWPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEHl MAaTeMaTH4ecKoro OObeKTa, SIBIEHUS, IMPOIECcCa, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMU, TPOLIECCaMMU;

CaMOCTOSITENIBHO (POpPMYIHpPOBaTh OO0OOIIEHHS] U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIEOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3ylIbTaTOB, BBIBOJOB U
000011IeHMIT;

[IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUTATh MIPEANOJIOKEHHS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBIIATH AepUUNTH UHPOPMALMK, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa HA BONPOC U IS
peuieHus 3a1auu;

BBIOMpaTh  HMHPOpPMAIMIO W3  HCTOYHUKOB  Pa3NUYHBIX  THUIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W  HHTEPIPETHPOBATH HWHGOPMALMIO pa3IUYHBIX BHIOB U  (Qopm
MIPEACTABIICHUS;

CTPYKTYpUpPOBaTh UH(OpPMALIHIO, MPEACTABIATh €€ B Pa3iINuHbIX (popmax, WILTIOCTPUPOBATH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENIBHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHHM C YCIOBUSMU M IIENSIMHU
oOlIeHus], SCHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOI TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS TI0 X0y PEIIeHUs 3aa4ui, KOMMEHTUPOBATh MMOJYYEHHBIH PE3yabTaT;

B XoJ€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMbI, TPOOIEMBI,
pemiaeMoi 3amavM, BBICKA3bIBATH HJIEH, HAIEIEHHbIE HAa TIOUCK PEUIECHHS, COIMOCTaBIATH CBOU
CYXKJCHUS C CYXICHHUSIMH JIPYITHX YYaCTHUKOB AMANOra, OOHAPYKHUBATh pa3jHuuMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUPOBATh Pa3HOTIACHS, CBOU BO3PAKEHHUS;



NIPEACTABIIATL PE3yJAbTaTbl PEIIEHUs 3aJadd, SKCIEPUMEHTA, MCCIECIOBAaHU, IIPOCKTa,
CaMOCTOSITENIbHO BBHIOMpATh (POpMaT BBICTYIUICHHS C Y4E€TOM 3a7ay MPE3EeHTAlUd U 0COOCHHOCTEH
ayIUTOPUHU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anus:

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

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

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

MPEIBHUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATSIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YyJIbTAaTa IEIH U YCIOBHSIM, OOBSICHITh MIPHYUHBI JTOCTIKECHUS
WIA HEJOCTIKEHHS PE3yIbTaTOB  JIEATETBHOCTH, HAXOJWUTh OIIMOKY, JaBaTh  OICHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M HCIIOJIb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIUBUIYaTbHOW pabOTHI MPHU
pemeHNH y4eOHBIX 3amad, MNPUHUMATh I€Jb COBMECTHOW JESTEIhHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThl, pacmpeaeisaTh BUIbI PabOT, JAOTOBApPUBATHCA, OOCYXKIATh
MPOIIECC B pe3yibTaT paboThl, 0000IIaTh MHEHHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBbBIC
HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAUMHUPOBATH CBOU JEHUCTBUS C IPYTHUMHU
YJieHaMUd KOMaHbl, OLIEHWBAaTh KayecTBO CBOETr0 BKJIaJa B OOMIMHA MPOOYKT IO KPHUTEPUSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

INPEIMETHBIE PE3YJIBTATbBI

K xonity 10 kiacca oOydaromuiicss HAyquTCs:

CBOOOJIHO OTIEPHPOBATh MOHATUSIMU: T'pad, TUIOCKUM Tpad, CBA3HBIA rpad, MyTh B Trpade,
LeMb, [IUKI, JepeBO, CTEIIEHb BEPIINHBI, IEPEBO CIYyYailHOTO SKCIIEPUMEHTA,

CBOOOJHO ONEPUPOBATH MOHATUAMHU: CIIy4alHBIN IKCIEPUMEHT (OIIBIT), CIIydaiiHOE COOBITHE,
JJIEMEHTapHOE CllydyaifHOe COObITHE (DJIIEMEHTapHBI KCXO0J) CIy4ailHOTO OIbITA, HAXOIUTh
BEPOSITHOCTH COOBITHUI B OMBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;HAXOUTH U
dbopMmynupoBath  COOBITHS: TEpecedeHne, OObeOUHEHUE JaHHBIX COOBITHI, coOOBITHE,
MIPOTUBOIMOJIOKHOE TAHHOMY, HCIIOJIb30BaTh JUArpaMMbl Jiiiepa, KOOPIUHATHYIO MPIMYIO IS
pelIeHus 3a/1a4, MOIb30BaThCst POPMYIION CIOXKEHHS BEPOATHOCTEH Il BEPOSITHOCTEH IBYX U Tpex
CIy4aiHbIX COOBITHH;

OTIEpUPOBATH MOHATUSIMU: YCIOBHAS BEPOSTHOCTh, YMHOKEHUE BEPOSITHOCTEH, HE3aBUCUMbBIE
COOBITHSI, JIEPEBO CIYYAHOTO DSKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITHI C TOMOIIBIO
MpaBWJIa YMHOKEHUS, JIEpeBa CIy4yaifHOTO OMbITa, UCIOIb30BaTh (GOPMYy MOTHONW BEPOSTHOCTH,
dopmyny baileca mpu pemieHun 3agad, ONpeneisTh HE3aBUCUMOCTh COOBITHI 1o (opmyne U 1o
OpraHU3aIUK CIyYaifHOTO SKCIIEPUMEHTA;

MPUMEHSITh HW3y4eHHbIE KOMOWHATOpHbIE (OPMYNbl s TMEPEUYUCTCHHUS DIIEMEHTOB
MHOXKECTB, DJIEMEHTAPHBIX COOBITUH CIydyallHOTO OMbBITA, pEIIeHUs 3aJad IO TEOpPUH
BEPOSITHOCTEH;CBOOOIHO OMEPUPOBATh TMOHSATHSAMH: OWHAPHBIN CIydalHBINH OMBIT (UCHBITAHUE),
ycIieX U HeyJaua, He3aBUCUMbBIC HCIIBITAHHS, CEPUsl UCTIBITAHHUM, HAXOIUTh BEPOSTHOCTH COOBITHI:



B CEpPHUM UCIBITAHUN J0 MEPBOIO yclieXa, B CEpUM MCIbITaHUI bepHymuin, B onbITe, CBS3aHHOM CO
CIIy4ailHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO ONEpPHPOBATh MOHATHAMM: CIIydailHas BEJTMYMHA, pPacIpelielieHue BEpPOATHOCTEM,
quarpamMma paclpeseieHusi, OuHapHasl cilydaiiHas BeIMYMHA, I€OMETPUUYECKOEe, OMHOMHUAIbHOE
pacnpeeneHue;

ONEpUPOBaTh IMOHATUSAMM: COBMECTHOE paclpeieiieHUEe JIByX CIydyalHbIX BEJIMYUH,
HCI0JIb30BaTh TaOJIUIly COBMECTHOTO paclpeiesieHUsl IBYX CIydallHbIX BEJIMYUH JUISl BbIACICHUS
pacrpeniesieHus] KaKJI0W BEIWYHHBI, OTIPEACICHNs HE3aBUCHMOCTH CITyYailHBIX BEIMYMH;CBOOOTHO
ONEpUpPOBaTh IMOHATHEM MAaTEMATUYECKOTO OXKUIAHUS CIydallHOM BEJIMYMHBI (pacnpenesieHus),
IPUMEHATh CBOMCTBA MAaTeMAaTUYECKOTO OXHUJAHUS MpU  PEUICHUH 3a/1ady, BbIYHUCIATH
MaTeMaTHYeCKOe OKUAaHNEe OMHOMUAIBHOTO U T€OMETPUYECKOTO paclpeieieHul;

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: JAUCIIEPCHs, CTaHAAPTHOE OTKIOHEHHME CIIydallHOUN
BEJIMYMHBI, MPUMEHATh CBOICTBA JAMCIEPCUM CIy4allHON BeIWUYMHBI (pachpeeneHus) mpu
pEelIeHUH 3ajad, BBIUUCIATH JUCHEPCHUI0 W CTAHJAPTHOE OTKIOHEHHE TI'€OMETPUYECKOro H
OMHOMHUABHOTO pacrpeaeaecHuil.

K xonmy 11 kiaaccaoOydaromuiicss HAyYUTCS:

BBIYMCIATH  BBIOOPOYHBIE  XapaKTEPUCTUKU IO JIAHHOW BbIOOPKE U OLIEHHBATh
XapaKTePUCTUKN T'€HEepalbHOW COBOKYIMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTH COOBITHMM UM MPOBEPATh MPOCTEUIINE CTATUCTUYECKHE THIIOTE3bI,
MOJIb3YSICh U3YUYEHHBIMU PaCIpe/IeIICHUSIMH;

MPUBOJUTH TNPUMEPHI 337ay, MPUBOAIIIMX K I[MOKa3aTeIbHOMY paclpeelieHuIo, 3ajad,
MPUBOJALINX K HOPMAJIbHOMY pacrpezeneHuto. OnepupoBaTh MOHATUSIMH: (YHKIHS IIOTHOCTH
BEPOSITHOCTH TMOKA3aTeNIbHOIO paclpenesieHus, QyHKIUs MIOTHOCTH BEPOSATHOCTH HOPMAIBHOTO
pacnpeneneHusi, GyHKIHS NIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIipe/ieieHHUs,;

ompenensaTh  KodpPUIMEeHT JIUHEHHOW  KOppensIiuu, BBIOOPOYHBIH  KOd(hHIMEHT
KOPPETSAIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HanmeHoBaHMepa3aeioB U KosnuecTBo4acos DJIeKTpOHHbIe (I (pPOBbHIE)
n/n TeMIIPOrpaMMbl Bceero Kontpoabubiepadorsl | IlpakTuuecknepafornl | 00pasoBaTebHbIEPECYPChI
bubmmoreka [{OK
! DIIEMEHTEI TCOpHH rpados 3 https://m.eds00.ru/DNVFQSSRQ
;| ot o e | Bunonss LOK
1 Bep https://m.eds00.ru/JIIN2M7PO
COOBITHI
Omneparuu HaJ MHOXKECTBAMH U
;| ot Comemer, : B 10K
M p ’ https://m.eds00.ru/183Y3NKOQ
VYcnoBHas BEpOSTHOCTb.
HezaBucumbiecoObITHSI
bu6mmoreka [IOK
4 DNeMEeHTHIKOMOWHATOPUKHU 4 1 https://m.eds00.ru/BVVFOUKKS
Cepun nocienoBaTeNbHbBIX
5 ucnbiTanui. VcreiTanus 5 bubmuorexa [JOK
bepnymmu. CiyqaifHbiii BBIOOD 13 https://m.edsoo.ru/HIWIZ7FD8
KOHEYHOU COBOKYITHOCTHU
6 Cny4yaliHbIEBEJIMYMHBI U 14 1 bubnuoreka [JOK
pacrpeeneHust https://m.edsoo.ru/HYZZFP2Y7
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 0
[TPOI'PAMME



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/HYZZFP2Y7

11 KJIACC

Ne HanmeHoBaHMe pa3je/ioB H KosmnuecTBo4acos DJIeKTpOHHbIe (L (POBbBIE)
n/n TeM NMporpamMmmabl Bcero Konrpoasnbiepadorsl | Ilpakruuecknepabornl | 00pasoBaTebHbIEPECYPChI
bubmmoreka [{OK
! 3aKOH GobLIHX UHCen ° https://m.eds00.rW/E25IPS7YZ
2 DneMeHTbl MaTeMaTHYeCKOi 6 bubnnorexa [JOK
CTaTUCTUKH https://m.edso0.ru/1234058PN
HenpepsiBHBIE CiyyaliHbIE
3 BEJIMYMHBI (pacipeesieHus), 4 bubnuorexa [JOK
MOKa3aTeIbHOE U HOPMAJIbHOE https://m.edsoo.ru/R7UJAF3E7
pacnpeneneHus
bu6moreka [IOK
4 Pacipenenenue [yaccona 2 https://m.edsoo.ru/D45HUB3GM
5 CBs13b MEXy CITy9allHBIMHU 6 bubnuoreka [JOK
BEJIMYMHAMH https://m.edsoo.ru/HROCOPOZ9
6 O06o00IIeHNE B CHCTEMAaTH3aIIH 11 1 bubmuorexa [JOK
3HAHHUU https://m.edsoo.ru/2WSLLMRF6
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/R7UJAF3E7
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

KozmpOBepﬂeMoropesy.m)TaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero 00pa3oBaHusA

6

TeopusiBEpOSITHOCTEN U CTATUCTUKA

6.1

YuTaTh U CTPOUTH TAOJIHUIIBI U JUATPAMMBI

6.2

OnepupoBaTb  HOHATUSAMM:  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 PaBHOBO3MOKHBIMH CIIyYaHBIMH COOBITUSIMU, HAXOJUTh U
CpPaBHHMBAaTh BEPOSATHOCTU COOBITHM B M3YyYEHHBIX CIydalHBIX
IKCIIEPUMEHTAxX

6.4

Haxomute u dopmyaupoBaTh COOBITHS: TIepecedeHue |
00bEIMHEHNE TaHHBIX COOBITHH, COOBITHE, MPOTHBOTIONOKHOE
JAHHOMY COOBITHIO; TOJIB30BATHCS TUarpaMmamu Oijepa u
bopMyIOi CII0KEHUST BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4

6.5

OnepupoBaTh MOHATHSIMHU: yCJIOBHAs BEPOSITHOCTD,
HE3aBHCHUMbIE COOBITHSI; HAXOAUTHh BEPOSITHOCTH C MOMOIIBIO
IIpaBHJIa YMHOKEHHS], C IOMOIIBIO IepeBa CIy4aiiHOTO OMbITA

6.6

[TpumeHsiTh KOMOWHATOPHOE TMPABUJIO YMHOXKEHHUS MIpU
pelIeHnH 3a/1a4

6.7

OnepupoBaTb  MOHATUSMHU:  UCHBITAaHHWE, HE3aBUCUMBIC
UCIBITAHUS, CEpUsl UCIBITAHUMA, yCIeX W HeyAaya; HaXOJUTh
BEPOSITHOCTH COOBITHII B CEpUHU HE3aBUCUMBIX MCIIBITAHHUM JI0
MEPBOro ycrexa, HaXOAUThb BEPOATHOCTU COOBITUH B CEpHUH
ucnbITaHUU bepHyim

6.8

OHepI/IpOBaTL INOHATHUAMMU: CHy‘I&ﬁH&H BCINYHHA,
pacupCaciiICHUC BepOHTHOCTCﬁ, JuarpaMma pacrpeaciICHus

11 KJIACC

Koanposepsiemorope3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
0011ero o0pazoBaHus

5 TeopusiBepoATHOCTEH U CTATUCTUKA

51 CpaBHUBATh BEPOSTHOCTU 3HAYCHHUM CITy4allHON BETUYMHBITIO
pacnpefeNeHUI0 WIH C TOMOMIBIO JHarpaMm
OnepupoBaTh TMOHATHEM MaTEMaTHYECKOTO  OKUIAHWS,

5 MPUBOIUTH MIPUMEPHI TOro, KK MIPUMEHSETCS
MaTeMaTHYeCKOe OKHUJIaHUE CIydailHOW BETMYMHBI, HAXOAUTh
MaTeMaTHYeCKOEe OXKUAAHNE TI0 TAHHOMY pacpeIeIeHUIO

5.3 Nmets pencTaBieHne o 3aK0He OOJBIINX YHCET

5.4 NMeTs mpenicTaBieHne 0 HOPMaITbHOM pacnpeieieHuu




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsiembliidjieMeHTCOACPKAHNS
6 TeopusaBEpOATHOCTEN U CTATUCTUKA
[IpencraBieHue 1aHHBIX € MOMOILBIO Tabuull U quarpamM. CpeaHee apupMeTu4ecKoe,
6.1 | wmemuana, HamOoJIbIIeE U HAUMEHBIIIEE 3HAYCHUS, Pa3Max, TUCIIEPCHS M CTaHAApPTHOE
OTKJIOHEHHUE YUCJIOBBIX HA0OPOB
CrnydaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIy4allHbIe COOBITHS. DJIEMEHTApHBIE COOBITHUS
6.2 (ucxonpr). BeposiTHOCT CitydailHOTO COOBITHUS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTH
' coObiTnil. CiydaiiHble ONBITBI C PAaBHOBO3MOXHBIMU 3JIE€MEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTUCOOBITHI B ONBITAXCPABHOBO3MOXKHBIMHUAIEMEHTAPHBIMUCOOBITHSIMU
6.3 Onepauuy Hax CcOOBITUSMM: IepeceyeHue, OOBeAMHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITHs. [lnarpammeiDitnepa. @opmysnacioKeHUIBEPOSTHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
' skcriepuMenTa. GopmynanosiHoWBepossTHOCTH. HezaBuCHMBbIECOOBITHS
65 KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyronapauk Ilackans. @opmyna OuHoma HeroToHa
bunapublii ciydaliHpIii oOmBIT (WCHBITAaHWE), ycnex U Heynada. HesaBucumble
6.6 | wucrpitanus.  Cepust  HE3aBUCHMBIX — WCIBITAHWH 10 TEPBOTO  ycIexa.
CepusiHe3aBUCUMBIXUCIIBITAHUNbepHYyILIN
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
' [IpumepbipacipeieneHnii, B TOMYUCIEreOMETPHUYECKOEHOMHOMHUAIBHOE
11 KVIACC
Kon IIpoBepsieMbliidjIeMEeHTCOEPKAHMS
5 TeopusiBEpOSITHOCTEN U CTATUCTUKA
YucnoBble XapaKTEPUCTUKHU CIIYYalHBIX BEJIIMYMH: MAaTE€MaTHUYECKOE OXKUJaHUE,
JUCHEPCHUS] U CTAHJAPTHOE OTKJIOHEHUWE. [Ipumepbl nmpruMeHeHuss MaTeMaTHuyecKoro
51 OXMJIaHHs, B TOM YHCIE B 3aJadax M3 MOBCEAHEBHOM >XM3HU. Maremaruueckoe
' OXXKHJaHHe OMHApHOM ciydallHOW Benu4MHbI. MaTemaTruyeckoe OXHJaHUE CYMMBI
CIIy4ailHbIX BeIMYMH. MaTeMaTHueCKOCOKUAAHUE U JUCIIEPCUAT€OMETPUIECKOTO U
OMHOMUATBHOTOpacpeeIeHUu I
59 3akoH OOJBIIMX YHCEl M €ro poJib B Hayke, MpUpoAe U 0OIIecTBe.
Bri6opouHbIiiMeTO TMCCaEA0BAaHUI
[IpuMepsl  HempepbIBHBIX  CiIy4allHbIX  BeduuuH. lloHsATHE O  IUIOTHOCTH
5.3 pacnpezneneHus. 3agauM, NpUBOAALIME K HOpMallbHOMYpactpeaenenuto. [lonstue o
HOPMaJIbHOMPACIPEIEICHUN




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

OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Bnagenue Mmerogamu 10Ka3arenbCTB, AITOPUTMAMU PELIEHUS
3a1a4; ymMeHue (GhopMyIupoBaTh U OTMIEPHPOBATH TOHSATHIMHU:
ONpE/IeICHUE, aKCUOMa, TEOpeMa, CIEJICTBHE, CBOWCTBO,
NPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYTHUPOBKH;
OPUMEHSTh UX; YyMEHHe (opMynupoBaTh O0OpaTHOE U
IPOTHUBOIIOJIOXKHOE YTIBEPXKIECHUE, IPUBOIUTH IIPUMEPH U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MaTeMaTU4YECKOU
WHAYKIIUHU, IPOBOJUTH AOOKA3ATCIbHBLIC PACCYXKIACHUA IIPU
peICHUHU 3a4a4, OLNCHUBATH JIOTMYCCKYIO IIPAaBHUIIbHOCTDH
paccyKICHUH; yYMEHUe OTIepupOBaThH HNOHSTUSMU:
MHOKECCTBO, IMOAMHOXXECTBO, OIICpalli HAA MHOXKCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar
A OIMHMCAaHUA PpeajibHBIX IMPOLUECCOB U SIBICHUN W npu
pelieHuu 3aJad, B TOM 4YHCIE€ W3 JAPYruX Yy4eOHBIX
MpeIMETOB; YMEHHE OIEepUpOBaTh IMOHATUSAMHU: TIpad,
CBS3HBIN Tpad, nepeBo, LUKI, rpad Ha IUIOCKOCTHU; YMEHUE
3a7jaBaTh M OMNHUCHIBATh Ipadbl Pa3IUYHBIMU CIIOCOOAMU;
UCI0JIb30BaTh Ipadbl P peLICHUH 3a1a4

YMeHHe OnepupoBaTh TOHSATHSAMH: HATYpaIbHOE YHUCIIO,
[eJI0e  YHCJIO0, CTENeHb C IeNbIM TI0Ka3aTesieM, KOPEHb
HATYpaIbHOH  CTENEeHH, CTENeHb C  PalMOHAILHBIM
noKa3zaTejeM, CTeleHb C JCHCTBUTEIBHBIM TOKa3aTeleM,
JorapudMm Yuciia, CHHYC, KOCHHYC M TaHT'€HC ITPOU3BOJIBHOTO
gpcia, OCTaTOK 10 MOJYJII, palOHaJIbHOE YHUCIIO,
UppaIMOHATIFHOE YHCIIO0, MHOXKECTBA HATYPAIbHBIX, ILENbIX,
palroHAIBHBIX, JEWCTBUTEIBHBIX YKCe; yYMEHHE
UCIIOJIb30BaTh MPU3HAKU JICIMMOCTH, HAUMEHBIIHHA OOIIHA
JNEeTUTEeh W HauMeHbIliee OoOliee KpaTHOE, aJITOPUTM
EBximma npu peuieHuH 3ajad; 3HAKOMCTBO C Pa3TUYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS; YMCHHE BBITIOHSTh
BBIUMCIICHUE 3HAYCHWH W TPeoOpa3oBaHMs BBIPAKCHUU CO
CTENeHsAMH U JorapudmMamu, MpeoOpa3oBaHusi IPOOHO-
pallMOHATBHBIX ~ BBIPAKCHHWH;  yMEHHUE  OIECPUPOBATH
TOHSATUSIMH: MOCJIeIOBATEIBHOCTD, apudmeTHuecKast
nporpeccusi, TreoMeTpudeckas Mporpeccus, OeCKOHEYHO
yOBIBaroIasi reoMeTpudeckasi mMporpeccHsi; yMeHHE 3a/1aBaTh
MOCNEZIOBAaTeIbHOCTH, B TOM  4YHCIE C  IOMOIIBIO
PEKYPPEHTHBIX (POpMYJ; yMEHUE ONMEPUpPOBATh MOHATHUSIMU:
KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJAYIb M apryMEeHT KOMIUJIEKCHOTO 4YHcina, (Gopma 3amucu
KOMIUJIEKCHBIX qucen (reomerpuyeckas,
TPUTOHOMETPHUECKAs " anrebpanveckasi); YMETh
MPOU3BOIUTH apu(METHIECKHE NEHCTBUS ¢ KOMIUIEKCHBIMU
YHCIIaMU; MIPUBOJIUTH MPUMEPBI WCTIOJIb30BaHUS




KOMIUIEKCHBIX YHCEN; OIEPUPOBATH MOHATHSAMM: MaTpula
2x2 u 3%3, onpeaenuTenb MaTPULIbl, TEOMETPUUECKUI CMBICIT
OIIpEICIUTENS

YMeHue OICpHUpOBaThH IIOHATUAMMU: panroOHAJIbHBIC,
HPppaMOHAJIbHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS W
HCPAaBCHCTBA, ux CHUCTEMBI, YMCHUC OIICpUpPOBaATH
HNOHATUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUe,
ypaBHEHHE,  HEpaBEHCTBO, CHCTEMa  YpaBHEHUH W
HCPABCHCTB, PaBHOCHUIIBHOCTb ypaBHCHI/If/'I, HCPABCHCTB U
CUCTEM; YMCHHC pClIaTb YpPaBHCHHUA, HCPABCHCTBA U
CUCTEMBI C IIOMOIIBIO pA3JIUYHBIX IPUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM;
INPUMCHATL YpPaBHCHHA, HCPABCHCTBA, HWX CUCTCMbI I
peICHHUA MATCMATUYCCKUX 3aJad MW 3aJa4 M3 Pas3IM4dHbIX
obJacTel HayKH U pealibHOM KU3HU

YMeHrne omnepupoBaTh TMOHATHAMHU: (QYHKIUSA, YETHOCTH
GYHKIIMM, TMEePHOAMYHOCTh  (PYHKIMH, OTPaHHYECHHOCTh
(GyHKIIMM, MOHOTOHHOCTb (DYHKLHHU, IKCTpPeMYM (YHKIUH,
HauOoJblllee W HauMEHblee 3HAaueHHsd (QYHKIUU Ha
MIPOMEXYTKE, HeTpephiBHAS (DYHKIHS, aCHMIITOTHI Tpaduka
¢byHKuMM, TepBas M BTOpas Npou3BOJHAS (YHKIUH,
TEOMETPUYECKH ¥ (U3MYECKH CMBICI IPOM3BOHOM,
nepBooOpasHasi, OnpeaeaEéHHbIN UHTErpall; YMEHHE HaXOAUTh
acUMNTOThl  rpa¢uka (YHKUMH; YMEHHME BBIUUCIATH
IPOM3BOJHBIE  CYMMBbI, TPOM3BEAEHHUsS, YAaCTHOIO U
KOMIO3ULMK (QYHKLIUH, HAXOIUTh YPAaBHEHUE KAacaTeIbHOM K
rpaduky  (QyHKIMU;yMEHUE  HAXOAWTh  IPOU3BOJIHBIC
3JIEMEHTAPHBIX GyHKUIHH; yMEHUe UCIIOJIb30BATh
IPOM3BOJHYIO JJsl HUCCIeOBaHUS (DyHKUMH, HaXOAUTh
HauOoJIbIINE M HAUMEHbIINE 3HA4YeHUs (QYHKIMI; CTPOUTH
rpauKd  MHOTOWIEHOB C HCIOJb30BAHHMEM ammapara
MaTeMaTHYeCKOT0 AaHalIMu3a; MPUMEHATh MPOU3BOJHYIO IS
HAXOJKJCHNUs HAWIy4IIero pelleHUs B MPUKIAJHBIX, B TOM
Ylcie COLMAIbHO-3KOHOMUYECKUX M (DU3MYECKHUX 3ajayax;
HaXoIuTh IUIOWAAM U OO0BEMBI (UIYp C HOMOILBIO
UHTErpaja;  MPUBOAUTH  IPUMEPbl  MaTeMaTHYeCKOIro
MOJICIUPOBAaHUsL ¢ HOMOIbI0  AuddepeHnnanbHbIX
ypaBHEHUM

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk QyHKINH,
obpatHast (yHKIUSA, KOMOO3UIMS (YHKUMN, IJHUHEHHas
dbyHKIMs, KBagpaTuyHas QYHKIHS, pallMoHaIbHas (yHKIIHS,
cTeneHHas (yHKIuUs, TpPUTOHOMETpUYeckre (QyHKIUH,
oOpaTHBIE TPUTOHOMETpPUYECKHE (HYHKIMH, MTOKa3aTenbHas U
norapudmuueckas (QyHKIHUUA; yMEHHE CTPOUTH Tpaduku
U3YYEHHBIX  (QYHKIMI,  BBIOJHAT,  IpeoOpa3oBaHUs
rpadukoB (QyHKIUN, UCTIONB30BaTh TpadUKU IS U3YUEHUS
MPOIECCOB U 3aBUCUMOCTEH, TPU PEUISHUH 3a/1a4 U3 JPYTUX
yueOHBIX MPEIMETOB U 33124 U3 PeabHOM KU3HU; BBIPAXKATh
dbopmynamu 3aBUCHUMOCTHU MEXTY BEITMYMHAMHY;




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

YMeHue pemiath TEKCTOBBIE 33aud pa3HbIX TUIOB (B TOM
Yrcie Ha MPOIEHTHI, JI0JIM U 4YacTd, Ha JIBW)KCHHUE, PadoTy,
CTOMMOCTb TOBAapOB M YCIyT, HAJIOTH, 3aJa4yd M3 o0JacTu
yIOpaBICHUS JUYHBIMU U CEMEHWHbIMM  (DPUHAHCaMM);
COCTaBJIATh BBIPAKEHHUS, YPAaBHEHHUS, HEPABEHCTBA M MX
CHCTEMBl II0 YCIOBHUIO 33JayM, HCCIEIOBaTh IIOJIY4E€HHOE
pelleHre M OLEHMBATh MPaBAONOJ0OHOCTh pPE3YyIbTATOB;
YMEHHME MOJENUPOBaTh peajbHble CHUTyallUM Ha S3bIKE
MaTEeMaTHKH;  COCTABJIATH  BBIPDAKEHHUS,  ypaBHEHUS,
HEpPaBeHCTBA M MUX CHUCTEMbl IO YCIOBMIO 3ajaud,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
anmapara  anreOpbl, HUHTEPHPETUPOBATH  MOJYyYEHHBIN
pe3yibTar

Ymenue OTIepUpPOBATH MOHATUSIMHU: cpenHee
apudmernyeckoe, MeauaHa, HaumOOJbIIee W HaMMEHbIlee
3HAueHUs, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
nHpopmalMio,  TOpPEACTaBIEHHYI0 B  Talnumax, Ha
quarpammax, rpadukax, oTpa)karollylo CBOICTBa peabHBIX
IPOLECCOB M SBJICHUH; MPEACTAaBIATh HWHGOPMALUIO C
MOMOUIBIO TabIuUIL u rarpamm; HCCIIEZI0BATh
CTaTHCTUYECKUE [aHHble, B TOM YHCJIE C NPUMEHEHUEM
rpaduuecKkux METOJO0B U ANEKTPOHHBIX CPEICTB; Ipaduuecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOJEHHS C  [OMOUIBIO
JarpamMM pacceuBaHus U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MNOHATUSMU: CIYYallHBIA OIBIT U
ciiydailHOe COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTH C  HCIOJIb30BAHHEM
rpauuecKkux MeTOJIOB; MPUMEHSITh (OPMYIBI CIOKEHUS U
YMHO>KEHUSI BEepOsITHOCTEH, (hOpMyNy MOJIHON BEPOSITHOCTH,
dopmyny bepuymnu, komOuHaTOpHBIE (QAKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSATHOCTU PEATbHBIX COOBITHI; YMEHUE
OTIepUPOBATH MOHATHSIMH: ciydaiiHas BEJIMYMHA,
pacrpezieieHue BEpOSITHOCTEH, MaTeMaTUYeCKOe O KUJIaHUE,
JUCTepcuss M CTaHIApPTHOE  OTKJIOHEHHE  CIy4aiHOU
BEJIMYMHBI, (YHKIUH  pacOpeleNeHuss U  IJIOTHOCTH
pPaBHOMEPHOTO, MOKa3aTeTbHOTO u HOPMAJIBHOTO
pacnpeienieHuil; yMeHHe UCTIOIb30BaTh CBOMCTBA N3YUYEHHBIX
pactipefienieHUil AN pelieHus 3a]ad; 3HAKOMCTBO C
MOHITUSIMUA: 3aKOH OOJBIIHUX YHCEN, METOIbl BBIOOPOUHBIX
UCCIIEIOBaHMI; yMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIINX YHCENT B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OIEpUPOBATh MOHITHIMH: COUYETaHUE,
MEPEeCTaHOBKA, YHCIO COYETaHUN, YHUCIO TMEepPEeCcCTaHOBOK;
ounoM HpI0OTOHA; yMeHUE TPUMEHATH KOMOWHATOPHBIC
dakTel M pacCcyKJeHHUs ISl pelleHus 3aJay; OILIEHUBATh




BEPOSTHOCTH peanbHBIX COOBITHIA; COCTaBJIATh
BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH IOJIy4YECHHBIN
pe3yabTar

YMeHue  onepupoBaTh  INOHATUSAMH:  TOYKA,  IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIA,
IUIOCKUM YTOJl, JBYIPAHHBIA yroj, TPEXIPAHHBIA YroJl,
CKpELIUBAIOIINECS IIpsIMBIE, [1apaJUIEIbHOCTh 51
NEPHEHANKYJIAPHOCTh NMPSAMBIX U INIOCKOCTEH, YrOJ MEXIYy
IPSIMBIMH, YTOJI MEXKJY IIPAMOM U INIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHME OT TOYKM JIO IUIOCKOCTH,
paccTosiHHEe  MEXAY NpAMBIMHM, PACCTOSIHUE  MEXIY
IJIOCKOCTSIMU; YMEHHME MCIOJIb30BATh IPU PEIICHUH 3a1ad
U3y4eHHble (AaKTBl M TEOPEMbl IUIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA; CTPOUTH
MAaT€MaTHYeCKHE MOJEIH C TOMOLIBI0 T'€OMETPUUYECKHUX
NOHATUMA W BEIMYMH, pelarb CBSA3aHHBIE C HUMU
MIPAaKTUYECKHE 3a7a4n

10

YMeHue onepupoBath NOHATHAMU: TUIOMIAb GUTYPBI, 00BEM
¢Gurypbl, MHOTOTPaHHHUK, NPAaBUIbHBIH MHOTOTPaHHUK,
CeUYeHWE MHOTOTIpaHHUKa, KyO, MapajuleNenumnesa, Mpu3Ma,
nupamuaa, (urypa ¥ MHOBEPXHOCTh BpallleHUs, LWIHHID,
KOHYC, 11ap, cdepa, miomaas chepsl, IIIOMaab MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHyca, LHIWHIpa, O0BEM KyOa,
NPSIMOYTOJIBHOTO  MapajuIeNenuIeia, MHPaMUIbI, TPU3MBI,
IIMHApPA, KOHYCa, Iapa, pa3BEéPTKa MOBEPXHOCTH, CEUCHUS
KOHyCa W HWIMHIpA, MapajulelbHbIE OCH WM OCHOBAHHIO,
CeUeHHe Imapa, IMIOCKOCTh, Kacaromasics cepsl, MIITHHIPA,
KOHYCa;yMEHHE  CTPOHWTH  CEUCHHE  MHOTOTpaHHHKA,
n300pakaTh MHOTOTPaHHUKH, (QUTYpBl M MOBEPXHOCTHU
BpallleHHs, HMX CEYCHUs, B TOM YHCJIE C MOMOIIBIO
AJIEKTPOHHBIX  CPEICTB;, YMECHHE TPUMEHSTh CBOMCTBA
TEOMETPUIECKUX (HUTYp, CAMOCTOSTEIBHO (HOPMYIHPOBATH
OTIpE/ICIICHUs] M3y4aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI O
CBOWCTBaX H  TPU3HAKAX  TIEOMETPHYECKHX  (uryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HMX; YMEHHE IPOBOIHTH
Kiaccupukanuo  GUryp 1Mo pa3iMyHBIM  [IPU3HAKaM,
BBITOJIHATH HEOOXOJUMBIE TOTIOJTHUTEIILHBIE TOCTPOCHUS

11

YMeHue  omepupoBaTh  MOHATHSAMHU:  JIBIDKCHHE B
IPOCTPAHCTBE, IApa/UICIbHBIA IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH M B TIPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue
noo6us, mogo0HbIe PUTYPBI; YMEHUE PAcTIO3HABATh PABHbBIE
U MoJo0HBIe (UTYPHI, B TOM YHCJIE B MPHUPOJIE, UCKYCCTBE,
aApXUTEKType; HCIOIB30BaTh TEOMETPUUYECKUE OTHOIICHUS
IpU PELIEHUU 3a/1a4; HAaXOAUTh T€OMETPUUYECKUE BETUUMHBI
(nmuHa, yroiu, miomaab, 00bEM) NpU pEHICHHH 3ajad W3
JIPYTUX Y4eOHBIX MPEIMETOB U U3 PEANbHON KU3HU;yMEHUE
BBIUHCTISATh TEOMETPUUYECKHME BEIWYHMHBI (IJKWHA, Yrod,
wiomaab, oO0BEM, TIIOMAAs TMOBEPXHOCTH), HCIOJIB3YS
U3ydeHHble (OPMYIBI U METOJAbI, B TOM YHCIE: TUIOMIAb
MOBEPXHOCTH TMHUPAMHUJBI, TPHU3MBI, KOHYCa, IMIUHJpA,




wiomaas  chepp;;  00BEM  Kyda,  MPAMOYrOJBLHOTO
napajulelienuIe a, MUpaMuipl, MpU3Mbl, LUAJIUHIPA, KOHYCA,
mrapa; yMEHUE HaxOIUTh OTHOIIECHHE OO0BEMOB TOJOOHBIX

(uryp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YHCJIO,
pa3iioKeHne BEKTOpa 1Mo 0a3mcy, CKaIspHOE NMPOHM3BEACHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHUE
UCTIOJIb30BAaTh BEKTOPHBIM ¥ KOOPIWMHATHBIA METOX JUIs
pelIeHnsl TeOMETPUIECKUX 3a7ad W 3a7ad JIPYTuX y4eOHBIX
IpeMETOB

13

YMenue BpIOMpAaTh MOAXOIAIIMM METOA Uil pelleHus
3a/1a4¥; NMOHMMAHHE 3HAYMMOCTH MATEMAaTUKH B W3y4YEHUU
OPUPOJHBIX W OOLIECTBEHHBIX MPOLECCOB M SBJICHUI;
YMEHHUE pacIO3HABaTh IMPOSIBICHUE 3aKOHOB MAaTE€MAaTHKH B
HCKYCCTBE, YMEHUE NPHUBOAUTH NPUMEPbl MATEMAaTHYECKHUX
OTKPBITHM POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HAYKH




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

Kon IIpoBepsieMbliid1eMeHTCOAEPKAHNS
1 Yucna v BBIYMCICHUS

1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

19 Panmonanenapie  umcna.  OOBIKHOBEHHBIE W JCCATUYHBIC JPOOHM, TIPOICHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH

13 Apudmernueckuit KOPGHB HaTypajdbHOM cTeneHu. JleWcTBusa ¢ apudmeTndyecKumu
KOPHSIMH HATYpaJIbHOW CTENEeHU

14 Crenenp ¢ wnenslM nokazareneMm. CrTeneHb ¢ palMOHAJIBHBIM  MOKa3aTeseM.
CBoiicTBacTeneHu

15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJibHBIE JJOTapU(BMBbI

JleiicTBuTenbHble ynciaa. ApupMeTHUYecKue onepanuy ¢ AeHCTBUTEIbHBIMUA YHCIAMU.
1.7 [IpuOam>kEHHBIEBBIUNCIICHUS, MIPaBUIIA0OKPYTJICHHUS], MIPUKHJIKA u
OLIEHKAPE3YJIbTaTaBbIYUCICHU I

1.8 [TpeoOpa3oBaHMEeBBIPAKCHUN
1.9 KommiekcHbie uncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHUS
2.2 HppanmonanbHbIeypaBHEHUS
2.3 TpuronomeTpudeckrueypaBHEHUS
2.4 [Toka3zarenpHbIC U JToTapuOMHUIECKUEYPABHEHHS
2.5 Ienpie 1 1poOHO-paOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHpIeHEpaBEHCTBA
2.7 IToka3zatenpHbIC U JJIOTapU(hMHUUICCKHECHEPABEHCTBA
2.8 TpuronomeTpruiecKueHEPABEHCTBA
2.9 CuCTeMbI M COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JTUHEHHBIX ypaBHEHHH. OnpeaenuTens MaTPUIlb

3 OyHKIMU U TpaduKu

Oynkuus, crnocodbl 3amaHus ¢yHkuuu. ['papuk QyHkuuu. B3aumbo oOparHbie

3.1 - .
¢byuakiun. Yéraele u Heu€THble GyHkuuu. [lepuonuueckueyHkumnu

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

CreneHHas (pyHKUUS C HATYpaJbHBIM M LIEJIbIM MoKa3aTeneM. E€ cBolicTBa u rpaduxk.

3.3 . N
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHU, X CBOUCTBA U TpadUKH
3.5 IToka3zaTenbHast u norapudmuyeckas QyHKINUU, UX CBOWCTBA U TPaQUKH
36 Touku paspbiBa. AcuMnToThl rpadukoB Gynkumii. CoiicTBa (yHKINN, HEMPEPHIBHBIX

Ha OTpPE3Ke




3.7

ITocnemoBaTenbLHOCTH, CIIOCOOBI3aaHUAIIOCIIENOBATEIHLHOCTEH

3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccur. Popmyiia CI0KHBIX POLIEHTOB
4 Havanamarematuyeckoroananusa
4.1 [TpousBoanas ¢yHkiuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (QYHKIUH
42 [IpumeHeHne TMPOM3BOAHOM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh U
SKCTpeMyMbl. Haxosx1eHrneHan0oIbiero 1 HauMeHbIIeroO3HaueHUSI(yHKITMMHAOTPE3KE
4.3 [TepBooOpa3nas. MaTErpan
S) MHoxecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaniuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasCTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @UrypbIHAILIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTUBPALLIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI I1J151 YYUEHUKA

1. YueOuuku miasg 10 u 11 xaaccos.

2. ITocoOwust U1 MOATOTOBKH K TOCYAAPCTBEHHOM aTTeCTAllMK 10 MAaTEeMaTHKE 32 Kypc
CpEAHEN LIKOJIBI.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
1. HopwmaruBHbie aokymeHThl: @DenepanbHas pabouasi mOporpamMma CpeaHEro oOIero
o0Opa3oBaHUs 10 MAaTEMAaTHKE.
2. YueOnuku s 10 - 11 kmaccos.
3. TlocoOwus myist MOATOTOBKH K FOCYJApCTBEHHON aTTECTAIlH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.
4. HaydHasi, HAy9HO-TIOMYJISIpHAs, UCTOpPHYECKast TUTEPATypa.
5. CnpaBounble nocoOus (3HIUKIONEANH, CIIOBAPH, CIIPABOYHHUKY 10 MATEMATUKE U T.IL.).
6. Meronuveckue MOCOOUS TSI yUUTEIIS.
HI/ICDPOBI)IE OBPA3OBATEJIBHBIE PECYPCBHI 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 UHCTUTYTA MEJArOTHYECKUX U3MEPEHHI).
www.math.ru (MaTepHeT-noaepxKka yauteneit MaTeMaTuKH ).
www.mccme.ru (calit MoCKOBCKOTO IIEHTpa HEPEPHIBHOTO MAaTEMaTHYECKOTO
o0Opa3oBaHus).
WWW.it-n.ru (ceTb TBOPYECKUX YIUTEIICH )
WWW.som.fsio.ru (ceTreBoe 00beTMHEHUE METOIUCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaremaTuKa)
0. http:// festival. I september.ru (pectuBans nenarornueckux uae « OTKpbeITHIN ypok» («IlepBoe
CEHTAOPSI»)).
11. www.eidos.ru/ gournal/content.htm (MHTEpHET - )XypHAIT «DUTOCH).
12. www.exponenta.ru (0Opa3oBaTeIbHBIN MATEMaTHUYECKHI CANT).
13. kvant.mccme.ru (37eKTpOoHHAs BepcHs xypHayia « KBaHT».
14. www.math.ru/lib (snekrponnas maremaTuueckast OMOIHOTEKA).
15. http:/school.collection.informika.ru (eauHas KouteKmus UPOBBIX 00pa30BaATEIbHBIX
pecypcoB).
16. www.kokch.kts.ru (on-line tectupoBanue 5-11 kmaccsr).
17. http://teacher.fio.ru (megarornueckas MmacTepckas, ypoku B IHTepHeTe u 1pyroe).
18. www.uic.ssu.samara.ru (myreBoauTenb «B Mupe Hayku» I KOJBHUKOB).
19. http://mega.km.ru (Merasunukioneaus Kupumia u Medoaus).
20. https://siriusolymp.ru/ (caiit Cupuyc, BOLL).
http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTel « DHIHUKIOIEIMII»)
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