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IHHOACHUTEJIBHASA 3ATINCKA

VYueOHblil Kypc «BeposTHOCT M CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS SIBIISIETCA
MPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yriryOJaEHHOTO YPOBHS Ha yPOBHE
cpeaHero ooOmero oOpa3oBaHWs. YUeOHBIM Kypc mpenHasHaueH s (OPMUPOBAHHA Y
00yJaromuxcss CTATUCTHYECKOW KYJIbTYphl W TOHHMAaHHS POJH TEOPHH BEPOATHOCTEH Kak
MaTeMaTHYEeCKOTO MHCTPYMEHTA JUISl M3YyYCHHs CIyYalHBIX COOBITHH, BEJIWYHH W TMPOIECCOB.
[Ipu m3ydeHnn Kypca oOOTamarTcsl MPEACTaBICHUs 00YJalOIIMXCsl 0 METOJaX HMCCIIEOBAHUS
W3MEHUMBOTO MHpa, pa3BUBAETCS IIOHMMaHUWE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHUX
METO/IOB TIO3HaHMUS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYyYHOIO
MHPOBO33PEHHUS.

Conepkanre yuyeOHOTO Kypca HAaNpaBlIeHO HA 3aKperyieHWe 3HaHWUM, TOJYyYEHHBIX MpH
M3Y4YEHUH Kypca Ha YpOBHE OCHOBHOIO oOuIero oOpa3oBaHusi, U Ha pa3BUTUE MPEACTABIECHUH O
CIIyJ9aifHbIX BEJIMYMHAX W B3aUMOCBSI3SIX MEXKIY HUMH Ha BaXHBIX TIPUMEPaX, CIOIKEThI KOTOPBIX
MOYEpPIHYTHl U3 OKpYXKarouiero Mupa. B pesynprare y o0ydaromuxcst JOIKHO cPOPMUPOBATHCS
MpeACTaBICHUE O Haubosee YHOTPEOUTETBHBIX U OOIMMX MAaTeMaTHUYeCKHX MOJESIX,
UCIOJIb3YeMbIX U ONHCAaHUS AaHTPOIIOMETPUYECKHMX M JAeMOrpauyecKkux BEIHYUH,
MOTPEIIHOCTE B pa3inyHble poOJAa HU3MEpPEHHsX, JIUTEeIbHOCTH 0e30TKa3zHOi paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEpPUCTUK MACCOBBIX SIBJIEHHMII M TMpOILIeCCOB B OOIIECTBE.
Y4eOHbIl Kypc sBIAETCS 0a30i 71 OCBOCHHS BEPOSATHOCTHO-CTATUCTHYECKUX METOIOB,
HEOOXOIMMBIX CIEUAINCTAM HE TOJBKO MHKEHEPHBIX CIENUANIbHOCTEHN, HO TaK)Ke COLUAIbHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAayKH B 3HAUUTEIHHOU Mepe
WCIOJIb3YIOT amnmapar aHanu3a OonblIuX JaHHBIX. LleHTpalibHyl0 4YacTh ydeOHOro Kypca
3aHUMaeT OOCYKJIECHHE 3akoHa OONbpIIMX Yucen — (yHJaMEHTAJIBHOTO 3aKOHa MPHUPO/IBI,
HMMEIOIIEro MaTeMaTHYeCcKyto (popMaTn3aIuio.

B cooTBercTBUU € yKa3aHHBIMHU LIENISIMU B CTPYKType y4eOHOro kypca «BeposTHOCTh U
CTaTUCTUKa» Ha YriayOJ€HHOM YpOBHE BBIJIEJICHBI OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«Crnydaiinble cOOBITUS 1 BEpPOSATHOCTU» U «CllydaiiHble BEIMYMHBI U 3aKOH OOJIBIIUX YHCEID).

[ToMUMO OCHOBHBIX JMHHMHA B y4eOHBII KypC BKJIIOYEHBI D3JIEMEHTBhI TEOpUU rpadoB U
TEOPUHU MHOKECTB, HEOOXOAUMBIE JJISl TIOJTHOLIEHHOTO OCBOEHHSI MaTepuaa JaHHOTO y4eOHOro
Kypca U CMEXHbBIX MaTEeMaTUYECKUX y4EOHBIX KYyPCOB.

Copepxanne nuHuu «CrydaiiHple COOBITHS U BEPOSITHOCTU» CIY:KUT OCHOBOM Juis
dbopMupOBaHMST TPEACTABICHUH O paclpeleleHUH BEpOSITHOCTEH MeXAYy 3HaYCHUSIMU
CllydallHbIX BENWYMH. BaxXHyl0 4acThb B 9TO#l COJEp>KaTENbHON JMHHM 3aHUMAeT H3ydCHHE
reOMETPUYECKOT0 U OMHOMHAIIBHOTO pACIpeieieHH M 3HAKOMCTBO C HMX HENPEpPBIBHBIMU
aHaJIOTaMU — MOKa3aTeNbHBIM U HOPMaJIbHBIM PaCIpeleICHUSIMH.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEIUYMHAMU U PaCHpeesICHUSMHU,
aKIEHTUPYIOT BHUMaHHE OOy4yalouuxcs Ha ONMHCAHMM W W3YYCHUU CIy4alHBIX SIBJICHUU C
MOMOIIBI0 HENpepbIBHBIX (YHKIUN. OCHOBHOE BHHMMAaHHE YIENSAETCS II0Ka3aTeIbHOMY U
HOPMaJIbHOMY PaclpeIeICHUSM.

B yueGHOM Kypce mperycMaTpuUBaeTCsl O3HAKOMUTENIBHOE M3Y4YE€HHE CBS3U MEXAY
CIIydallHBIMHM BEIMYMHAMH M OMHCAHUE 3TOH CBSI3M C MOMOIIBIO KOIPQHUIIMEHTa KOPPETSIUN 1
€ro BBIOOPOYHOTO aHajora. OTH DJIIEMEHTHl COJAEpKaHWs pPa3BUBAIOT TeMy «JlumarpamMmbl
pacceuBaHUs», HM3YyYCHHYI0 Ha YPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHMs, U BO MHOIOM
ONMPAIOTCS HAa CBEJICHUS U3 KypCOB anredpbl U FeOMETPHH.

Emgé onun sneMeHT coaepikaHusl, KOTOPBIN MpeagaraeTcsi Ha 03HAKOMUTEIHLHOM YPOBHE —
MOCJIEIOBATEIFHOCTh CIYYaliHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIONINX B €IWHUILY BPEMEHHU.
O3HakoMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT



Pa3BUBAIOIINN XapaKTep U SBISAETCSA aKTYyaIbHBIM JUIA OyAyIIMX aOMTYpUEHTOB, IMOCTYIAIOLINX
Ha yqe6HbIe CIICHUAJIbHOCTH, CBA3aHHBIC C OGH.[CCTBGHHBIMI/I HayKaMW, ICUXOJIOTHEN U
YIIPaBJICHUEM.

Ha u3yuyenne yuebHOTO Kypca «BeposSTHOCTH M CTAaTHCTHKa» Ha YIIIyOJICHHOM YPOBHE
otBoautcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIA Tpad, Myt B rpade: MuKiIsl U 1enu. CTeneHb (BaJICHTHOCTh) BEPITUHBL
I'padbr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHble COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepoaTHOCTh cilyyaliHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHH.
CrnyyaiiHble ONIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omneparuu Haja COOBITHSIMU: TEepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUsI BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CIydallHOIO KCIIEPUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Dopmyna baiteca. HezaBucumebie coObITHs.

bunapHbIii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIEX U HeyAada. HezaBucHMble HCIIBITAHMUSL.
Cepust HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u (axkropuan. Yucno
couetanuil. Tpeyroapauk Ilackana. @opmyna Ounoma HeroToHa.

Cepust HezaBucuMbIX HcnbiTaHuil bepuymnmu. CnyuyaliHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
Onepanum  Haj ciaydyallHbIMM BeIW4YMHAMHW. buHapHas ciywailiHag BennuuHa. [Ipumepst
pacnpeziesieHui, B TOM YHCJIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBMecTHOE pachpelesieHue JBYX CJlydallHbIX BelaudyuH. HesaBucumblie ciaydailHbie
BEeJIMYMHBL. MaTeMaTH4eckoe OXHUIAaHWE CIydallHOW Benu4MHBI (pacrpeznenenus). [Ipumepsl
MPUMEHEHHUs] MaTeMaTU4YecKOoro OKWJaHus (cTpaxoBaHue, JoTepes). MaTemaTnueckoe
OXKMJIaHWE OWHAPHOM CIydallHOW BETWYMHBI. MaTeMaTH4YeCKOe OXKHJIaHHE CYMMBI CIIy9aHBIX
BETMYMH. MaTteMaTnyeckoe 0)kKMIaHue TeOMETPUYECKOT0 U OMHOMHUAIBHOTO PACIpeIeICHHM.

Jucniepcusi W CTaHJAPTHOE OTKIOHEHWE CIIy4allHOW BeIMYMHBI (pachpenecHus).
Jucnepcusi OMHApPHOW CiydyallHOW BEWYWMHBI. MareMaTHuecKoe OXXKHUJaHUE IPOU3BEIACHUS U
JUCIIEPCUS] CYMMBI HE3aBHCUMBIX CIy4alHbIX BEJIMYMH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUABHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHUE T'€OMETPUYECKOTrO

pacnpeneseHusl.
11 KJIACC

HepasenctBo YeObiméBa. Teopema UeOniméBa. Teopema bepuymnu. 3akoH 060abIINX
gyucen. BpiOopouHbli MeTon wuccienoBaHuil. BwiGopounble xapakTepucTuku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIIOTE3 C MOMOIIBIO
M3YUYEHHBIX pacipeieeHu.

HenpepsiBHble ciiydaiinble BenWuyuHBbL. [Ipumepbl. @YHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHie W €ro CBOMCTBa. 3ajaud, NPUBOJAIINE K
MOKa3aTeIbHOMY paclpeieseHnt0. 3aiayd, MPUBOSAUIME K HOPMAJIBHOMY PACIPEICICHHUIO.
OyHKIMS TUJIOTHOCTH BEPOSITHOCTH TOKa3aTeNbHOTO pachpeseneHus, (yHKIHUS TUIOTHOCTH
BEPOSITHOCTH HOPMAaJBHOIO pacnpeneneHus. OyHKIHUS IJIOTHOCTH M CBOKWCTBA HOPMAJIbHOIO
paclpeneneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajadu, TPUBOIAMINE K
pacnpenenenuto [lyaccona.

KoBapuarmuss nByx cnyuailHeix BenuuuH. Kod(h@UIMEHT IWHEHHOW KOpPpesIHH.
CoBMecTHbIe HAOMIOZCHUS BYX BEIHUMH. BpIOOpoUHBId KOdhGUIMeHT Koppensiun. Paznndre



MEXKy JMHEHHOM CBSA3bI0 M NPUYMHHO-CIIECICTBEHHON CBs3bI0. JIMHEWHHas perpeccus, METOJ
HaVMEHBIINX KBAaJIPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTH Y CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydJaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO HJIE€HA POCCHUHCKOrO OOIIecTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBbHBIMU WHCTUTYTAaMU B
COOTBETCTBHUU C UX (PYHKIUSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKOW MATEeMaTHYECKOW WIKOJbI, HCHOJIb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJACHHS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTIDKCHHM HAyKW M JCSATENBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peEIICHUH, pacCyXICHUH, BOCIHPUUMYHBOCTh K
MaTeMAaTHYECKUM aCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYIOJIO0Us, HHTEPEC K pa3Iu4HbIM chepam
npodeccHoOHANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX TIPOLIECCOB HAa COCTOSIHME MPUPOJHONM U COLMAIBHOM Cpellbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKArolie cpeipl, MIaHUPOBAaHUE
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUM JUIsSl OKPYKAIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYeCKOW HAyKd Kak cgepbl
YEJIOBEUECKOU AESITENIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYMMOCTHU JUIsl PA3BUTHS IIUBUIIU3ALINH,



OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMATUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble 1ornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAHHUS [UIsi OO0OOIIEHUs |
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MpPeOOpa3OBBIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IPOTUBOPCUHA B (baKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3AKITIOYCHHH, YMO3AKITIOYSHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO J0Ka3aTelbCTBA MAaTeMaTHUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAUIMH C Y4ETOM CaMOCTOSITENIbHO —BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYnE, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE M JAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIICHUS, IMPOLIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00bEKTaMu, SIBJICHUSIMH, POLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MpoIlecca, a TAK)KE BBLABUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHI UHGOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh HMH(POpPMAIMIO pa3IMYHBIX BHAOB U  (GopM
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGpOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3IuuHbIX  (Qopmax,
WJLTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HANE&KHOCT, WHPOPMAIMU TIO0 CaMOCTOATENIhHO  c(HOpPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3ymbTar;

B X0Ji¢ 0OCYXJEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHUSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe (HGopMyIupoBaTh pa3HOTIIACHs], CBOU BO3PaKEHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTAluu U
0COOEHHOCTEN ayAUTOPUH.

PeryisiTuBHBIE YHHBePCATbHbIE YUeOHbIE TelCTBUSI

Camoopranuszanms:

COCTaBJIATH ITUIaH, aJTOPUTM pPEIIeHHs 3allaud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOIMOHATbHbII HHTEJIEKT:

BJIQJICTh HABBIKAMH TIO3HABATEILHOW pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U  MBICIUTENbHBIX IPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HHKHYTH IPHU PEUICHUH 33Ja4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIM U YCJIOBHUSIM, OOBICHATH HPUYUHBI
JOCTHKEHHSI WM HEIOCTH)KCHMsI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3aJay, MPUHUMATH IIeJib COBMECTHOW JESTEIbHOCTH, IJIaHHUPOBATh
OpraHMU3aIMIi0 COBMECTHOW pabOThl, pacupenesiaTh BUAbl paboT, AOroBapuBaThCs, 0OCYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMNNOBBIX (GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMbI» M HHBIE), BBIIOJIHATH CBOIO YacTb pabOThl M KOOPAMHUPOBATH CBOM JEHUCTBUA C
IPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJga B OOIMIMI MPOIYKT IO
KpUTEpUsaM, cHopMyIHpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HaydYuTCs:

cBOOOJIHO OTIEpUPOBATh MOHATHAMMU: Tpad, IIOCKUM rpad, cBs3HbIN rpad, myTh B rpade,
1eNb, UK, AEPEBO, CTENIEHb BEPILINHBI, IEPEBO CIYYaHOTO SKCIIEPUMEHTA;

CBOOOJTHO OMEpPUPOBATH MOHATHUAMU: CIY4alHBIM HKCHEPUMEHT (OMBIT), Cly4daiHOe
COOBITHE, HJIEMEHTApHOE CllydaiiHOe COOBITHE (dIEMEHTAapHbI MCXOJ) CIy4yailHOrO OIbITa,
HAaXOJIUTh BEPOSITHOCTU COOBITHI B OTBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH;



HaXOJUTh U (QOPMYIUPOBATH COOBITHS: IMEpecedyeHue, 0ObEIUHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOTIOJNOKHOE IAHHOMY, HCIIOJNB30BaTh IUArpaMMbl OWjepa, KOOPIAMHATHYIO
OpSMyIO JUIS PEUICHHs 3a/1ad, I0JIb30BaThCs (POPMYNION CIOKEHHSI BEpPOSITHOCTEH st
BEPOSITHOCTEN JIBYX U TPEX CIy4dailHbIX COOBITUIL;

ONEpUpOBaTh NOHATHUSAMHU: YCJIOBHasi BEPOSITHOCTh, YMHOJKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTU COOBITHH C
MIOMOIIBIO TIPAaBMJIa YMHOXEHHS, JepeBa CIYy4allHOTO OIBITA, WCHOJIB30BaTh (OPMYIYy HOIHOU
BeposATHOCTH, Gpopmyiy baiieca mpu penieHun 3a/1a4, ONpeaeisiTh HE3aBUCUMOCTh COOBITHIA IO
(dbopMyIie ¥ 0 OpraHU3alUH CIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHSATh HW3Y4YCHHbIE KOMOWHATOpHBIE (QOPMYINBI ISl TEPEYUCIICHHUS DSJIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIydalHOTO OIbITa, PEIIeHHUd 3aJad [0 TEOpUHu
BEPOSITHOCTEM;

CBOOOJIHO OMEPUPOBATH MOHATUSMU: OWHAPHBIN CITydalHBINA OMBIT (MCIBITAHUE), YCIEX U
Hey/laua, HE3aBUCHUMBIC HMCIBITAHMS, CEpUsl UCTBITAHWUN, HAXOJIUTh BEPOSITHOCTH COOBITHH: B
CEepHUH UCTIBITAHUU J0 TIEPBOTO yCIeXa, B CEPUM UCTIBITAHUN BepHysum, B omnbITe, CBA3aHHOM CO
CITyJaifHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  CIOy4ailHass ~ BENWYMHA,  pacHpeelieHne
BEPOSITHOCTEH, AuarpaMMa pacrpeaeneHus, OMHapHas ciydaiiHas BETUYMHA, T€OMETPUUYECKOE,
OMHOMHAIBHOE pacIpeiesieHue;

OTIepUpOBaTh TOHATHUSIMU: COBMECTHOE paclpelelieHue JBYX CIIy4alHbIX BEJIMYHUH,
MCI0JIb30BaTh TAOJUILy COBMECTHOIO pacrpeesieHus ABYX CIy4yalHbIX BEIMYUH JJIS1 BbIACTICHUS
pacupeneneHus — KaXJIOW  BEIUYMUHBI, ONpENEIEHNs]  HE3aBHCHUMOCTH CIIy4ailHBIX
BEJIMYMH;CBOOOTHO OMEPUPOBATH MOHATHEM MAaTEMAaTUYECKOTO OKUAAHUS CITy4alfHOM BEJIMYUHBI
(pactpenienenus), MPUMEHATh CBOMCTBA MAaT€MaTHYECKOTO OKHUIAHUS IPH pEIIeHUU 3ajad,
BBIYHCIISATE MaTEeMaTUYECKOE OKHUJaHUEe OMHOMMAIBLHOTO W T€OMETPUYECKOrO paclpeieieHuil;
CBOOOJHO ONEPUPOBATH TMOHATUSMHU: JUCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE CIy4dailHOM
BEJIMYMHBI, TMPUMEHATH CBOMCTBA IUCHEPCUU CIyYalHOW BEJNWYMHBI (paclpeaeieHus) Mnpu
peuieHun 3a4ad, BBIYUCIATH JUCIEPCUI0 M CTAHAAPTHOE OTKIOHEHUE TIE€OMETPUYECKOrOo M
OMHOMHUAIBHOTO pacnpeaeacHuil.

K xoniy 11 kiacca oOydaromuiicss HAyquTCs:

BBIYMCIIAT, BBIOOPOYHBIE XApaKTEPUCTHKU IO JaHHOW BBIOOpPKE U  OLIGHHUBATH
XapaKTePUCTUKN TE€HEPAJIbHON COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSTHOCTH COOBITUH M MPOBEPATh MPOCTEHIINE CTATUCTUYECKUE THUIOTE3bI,
M0JIb3YSICh U3YUEHHBIMU PACTIPEICICHUSIMU;

MPUBOJUTH NPUMEPHI 3a/ay, NPUBOALIMX K IOKA3aTEIbHOMY pACIPEICICHHIO, 3a/ad,
MPUBOIALINX K HOpMaJbHOMY pactpenenenuo. OnepupoBarb MOHATUAMU: QYHKIUS MIIOTHOCTH
BEPOSITHOCTH MOKA3aTEIILHOTO pacnpeeneHusi, GyHKIHS IUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpenenenusi, (GyHKIUS IUIOTHOCTH U CBOMCTBA HOPMAJBHOTO paclpeeseHUs;0npeaesiTh
KO3 PUITMEHT TMHEHHOW KOPPEISIIH, BBIOOPOUYHBIH KOIPPHUITUESHT KOPPEIIALIHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HauMeHoBaHHne
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaunuyecTBo 4acoB

Bcer
0

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbI
e pecypchbl

DneMEeHTBl TEOPUU
rpadoB

Crnyuaiinbie
OIIBITEHL,

) CIy4aliHbIE
COOBITHS U
BEPOSITHOCTH
coOBITHI

Onepanuu Haj
MHOKECTBAMHU U
COOBITHSIMH.
Cnoxenne u
YMHOXEHHUE
BEPOSITHOCTEH.
VYcnoBHas
BEPOSTHOCTD.
HezaBucumeie
COOBITHS

DIIEeMEHTHI
KOMOMHATOPUKH

Cepun
MOCIEA0BATEILHBI
X UCIIBITAHHH.
UcnwiTanus

5 bepnymu.
Cnyyainelii
BBIOOD U3
KOHEYHOM
COBOKYITHOCTHU

Cnyyqaiinble
6 BEJIMYUHBI U
pacnpeneneHus

14

OBILEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34




11 KJIACC

11

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBo 4acoB

Bceer KoHTpobHBI
0 e padoThI

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

3aKkoH 0OJBIIUX
qucen

DJIEMEHTHI
MaTeEMATHYECKON
CTAaTUCTUKH

HenpepsiBHbIe
CIy4aliHbIE
BEJTMYMHBI
(pacmipenenenwsi)
, TIOKa3aTeIbHOe
1 HOpMaJbHOE
pacnpeeneHus

Pacnpenenenune
[Iyaccona

CBs3b MEXIY
CIIy4aHbIMU
BEJTMYMHAMHU

O06001enne nu
CUCTEMATH3ALNAA
3HAaHUU

11 1

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 1




12

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo 4acos DJIeKTPOHHbIE

Ne Jara
n/ | Tema ypoka Bce | Kourponbn | IIpakTuuec | H3Yy4YeH unpposLIe
P p o0pa3oBarteib

n ro ble Pa00ThI KHe padoThI ns
p p HbI€ pecypchbl

I'pad, cBs3HBII
rpad,
IpeCTaBICHNE
3a71a4H C
MOMOIITBIO

rpada

Crenenn
(BaJIGHTHOCTD)
2 BepmuHbL. [IyTh 1
B rpade. llenun
Y TTHKJTBI

I'pader Ha
MJIOCKOCTH.
3 Hepero 1
CIIy4aiiHOTO
JKCIEPUMEHTA

Cnyyalinbie
9KCIIEPUMEHTHI
(OTIBITHI) U
Cly4alHbIe
COOBITHSL.
DJleMeHTapHbIe
COOBITHS
(ucxopr)

BepositHocTh
Clly4ailHOTO
COOBITHSL.
BeposTHoctn
coOBITHH B
OTIBITaxX C
PaBHOBO3MOXKH
BIMU
JJIEMEHTapPHBIM
Y COOBITUSIMU

BepostHocTh
CIIy4aitHOTO
COOBITHSL.
BepostHocTH
cOOBITHH B
OTIbITaX C
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PaBHOBO3MOXKH
BIMH
JJIEMEHTaPHBIM
H COOBITHUAMU

[Iepeceuenue,
o0OBeIMHECHNE
MHOECTB U
COOBITHH,
MIPOTUBOTIOJIOXK
HBIE€ COOBITHSI.
dopmyna
CIIOKEHUS
BEPOSITHOCTEN

YcnoBHas
BEPOSITHOCT.
YMHOXEHUE
BEPOSATHOCTEM.
dopmyna
YCIOBHOM
BEPOSTHOCTH

YcnoBHas
BEPOSITHOCTD.
YMHOXEHHE
BEPOSITHOCTEH.
dopmyna
YCIIOBHOU
BEPOSITHOCTH

10

®dopmyna
MOJIHOM
BEPOSITHOCTH

11

®dopmyna
Bbaiieca.
He3aBucumelie
COOBITHS

12

KombunaropHo
€ TPaBUIIO
YMHOKEHHUSL.
IlepecTanoBku
U paKTopHaI

13

Yucmo
COYETaHHUM.
TpeyroybHuK
ITackans

14

®opmyiia
ouHOMa
Hrrotona

15

KoHnTtponpHas




14

pabota Nel:
"I'padpsr,
BEPOSITHOCTH,
MHOJKECTBA,
KOMOWHATOPHKA

16

bunapssIi
CIy4alHbII
OTIBIT
(ucnbITaHKE),
ycrex u
Heyaua.
HeszaBucumsbie
WCTIBITAHUS.
Cepus
HE3aBUCHUMBIX
HUCIBITAHUU JI0
TIEPBOTO ycrexa

17

Cepus
HE3aBUCHUMBIX
HUCIBITAHUU J10
MEPBOTO ycrexa

18

Cepus
HE3aBUCHUMBIX
HUCTIBITAHUN
bepnynnu

19

CnyyaliHbI i
BBIOOD U3
KOHEYHOH
COBOKYITHOCTHU

20

[IpakTuueckas
pabora ¢
HCII0JIb30BaHKE
M JIEKTPOHHBIX
TaOJINILL

21

Cnyyvaitnas
BEJIMYMHA.
Pacnipenenenue
BEPOSATHOCTEM.
Jwnarpamma
pacrpeneneHus

22

Onepanuu Haj
CIIy4aliHBIMU
BEJIMYUHAMH.
ITpumepsl
pacrpeneneHun
. bunapHas
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ciyJdaiHas
BCiIn4YnHa

23

I'eomerpuuecko
e

pacmpeeneHue.

bunoMmuansHoOe
pacrnpeeneHne

24

MaremaTtudeck
0€ OXKHJIaHUE
CIIy4alHOU
BEJIUYHHEI.
CoBmMmecTHOE
pacrpeeneHue
JBYX
CIy4alHbIX
BEJIUYNH

25

HeszaBucumere
Cly4alHbIE
BEJIUYHHEI.
CaoiicTBa
MaTeMaTHYECKO
IO OKUJaHHA.
MatemaTudeck
0€ OKHJIaHUeE
OnHapHOU
CIIy4aHOU
BEJIUYUHBI

26

MatemaTudeck
o€ OKHJIaHueE
r€OMETPHYIECKO
rou
OMHOMHUAJILHOT
o
pacrnpeneneHuit

27

Jucnepcus u
CTaHJAapTHOE
OTKJIOHEHHE

28

Hucnepcus
OuHapHOM
CIIy4aiiHOM
BEJINYMHBI.
CaoiicTBa
JHUCIIEPCUH

29

MaremaTtudeck
0€ OXKHMJIaHUEC
MPOU3BEICHUS
U IUCTIEPCUS
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CYMMBI
HE3aBHUCHUMBIX
CIy4alHbIX
BCINYUH

Jucnepcus
OMHOMHAJIBHOT
0

30 [MpakTrdeckas
pabora ¢
WCIIOJIb30BaHNE
M DJIEKTPOHHBIX
TaOIHI]

pacrpeaeneHus.

Jucnepcus u
CTaHJAPTHOE
OTKJIOHEHUE
reOMETPHYECKO
ro

31 pacrpeelieHus.

. [IpakTnueckas
pabora ¢
HCII0JIb30BaHNE
M JIEKTPOHHBIX
TaOJINIL

O06001eHne nu
32 CHUCTEMAaTH3aINA
s SHAHUN

KonTposbHas
pabota No2:
"UcnbiTanus
bepnymu.
Cnyyaiinbie
BEITUYUHBI U
pacnpeneneHus
"

33

O060011IEHNE U
34 cUcTEMAaTH3alu
s1 3HAHUH

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34 2




11 KJIACC

17

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KoHuTtpoisb
HbIE
padoTbI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
uudposbie
o0pa3oBareib
HbIe pecypchl

HepagenctBo
YeOnbimiena.
Teopema
YeOsbIieBa.
Teopema
beprymn.
3akoH 0O0JIbIINX
qucel

HepasenctBo
YeObIieBa.
Teopema
YeObIieBa.
Teopema
beprymn.
3aKoH OOJIBIINX
qucen

HepasenctBo
YeObIieBa.
Teopema
YeObIieBa.
Teopema
bepnynnu.
3aKoH OOJIBIINX
qucel

Bri6opounsbIit
METOJ]
HUCCIIEI0OBAHUI

IIpakTueckas
pabora ¢
HCIIOJIb30BAHUEM
3IEKTPOHHBIX
TaOJINILL

I'enepanbHas
COBOKYITHOCTb U
clly4aiiHas
BBIOOpKA.
3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTHKA
Mu. OneHka
CPEIHETO U
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JMCTIEPCUN
rE€HEepaJbHOU
COBOKYITHOCTH C
MTOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas
COBOKYIIHOCTb U
ciy4daiHas
BBIOOpKA.
3HaKOMCTBO C
BBIOOPOYHBIMU
XapaKTepuCTHUKa
Mu. OreHka
CPEIHEro U
JCTIEPCUU
reHepaJbHOU
COBOKYITHOCTH C
MTOMOIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHUK

OreHuBanue
BEPOSITHOCTEN
COOBITHI 110
BBIOOpKE

Craructuueckas
TUIOTE3a.
[IpoBepka
MPOCTEUIINX
TUIIOTE3 C
MTOMOIIBIO
CBOICTB
W3Y4YEHHBIX
pacrnpeneneHui

10

Craructuueckas
TUIIOTE3A.
IIpoBepka
MPOCTEUIINX
TUIIOTES €
IIOMOILIBIO
CBONCTB
HU3yYECHHBIX
pacrpeneieHun

11

IIpakTrueckas
pabota ¢
HCIIOJIb30BAHUEM
JJIEKTPOHHBIX
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Ta0JIULL

12

IIpumepsl
HENPEPBIBHBIX
CIy4arlHbIX
BEJIMYMH.
OyHKIMSA
IUIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE
pacrpeneneHue.
[Ipumepsr 3ana4,
IIPUBOIAIINX K
IIOKA3aTEIbHOMY
H K
HOPMAaJILHOMY
pacrpeneneHusmM

14

OyHKIUSA
IJIOTHOCTH
BEPOSITHOCTH
ITOKa3aTeIbHOTO
pacnpeneseHus

15

OyHKIMSA
IUIOTHOCTH
BEPOSTHOCTH
HOPMaJIbHOTO
pacrpeneneHus

16

IlocnenoBaTennu
OCTb OJIMHOYHBIX
HE3aBUCHUMBIX
COOBITHIA.
[Tpumep 3anaumu,
MPUBOSAIIEN K
pacrnpeieIeHUI0
Ilyaccona

17

IIpakTueckas
pabora ¢
HCIIOJIb30BAHUEM
3IEKTPOHHBIX
Ta0IUIL

18

KoBapuarus
JIBYX CIIy4alHBIX
BEJINYMH.
Kospduuuent
KOPpESALUU

19

CoBMeCTHBIE
HaOJIFOIEHUSA
JIBYX BEIHYUH
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20

Br16opounsrii
KOd(pPHUIIUEHT
KOPpEISIUT

21

Paznuune mexny
JIMHEHHOM
CBS3BIO U
MPUYUHHO-
CIICICTBEHHOM
CBSI3BIO

22

JInneiinasa
perpeccust

23

[IpakTrnueckas
pabora ¢
HCIIOJIb30BAHUEM
AIEKTPOHHBIX
Ta0IHI]

24

[IpencraBnenue
JTAHHBIX C
MTOMOIIBIO
TaOJINII U
JMarpamm,
onucaTeNbHast
CTaTUCTHKA

25

OnEBITH C
PaBHOBO3MO>KHBI
MU
AJIeMEHTAPHBIMHU
COOBITHSIMU

26

Brrunciaenue
BEPOSITHOCTEH
COOBITHII C
MIPUMEHECHHUEM

hopmyn

27

Brruucnenue
BEPOSITHOCTEH
COOBITHH C
MIPUMEHEHHEM
rpapuIecKux
METO/IOB:
KOOpJIMHATHAs
npsimasi, IepeBo,
auarpamma
Olinepa

28

Cnyuqaiinble
BEJIMYHMHBI U
pacnpeneneHus

29

Marematnuecko
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€ O)KMJIaHHE
CIy4alHOM
BCINYNHBI

30

MaTteMaTH4eCcKO
€ OXKHUJIaHHE
CIIy4alHOU
BCIIMYUHBI

31

Kontponbhas
pabora:
"BeposiTHOCTD 1
CTaTUCTHKA"

32

Beruucnenune
BEPOSITHOCTEN
coObITHIi €
MIPUMEHEHHEM
dbopmyn u
rpaduyeckux
METO/IOB

33

Brruncienue
BEPOSITHOCTEN
coObITHI C
MIPUMEHEHHEM
dbopmyn u
rpapuIecKux
METO/IOB

34

Cnyyalinbie
BEITUYUHBI U
pacnpeeneHusl.
MaremaTuuecko
€ OXKHUJaHHe
Cly4aHOU
BEJTUYHMHbI

OBILIEE
KOJIMYECTBO
YACOB I10

34

I[TPOTPAMME

ITPOBEPSEMBbBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOMH
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

10 KJIACC
Kon IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
npoBepsieMoro | o0pa3oBaTebHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 UnTath U CTPOUTH TAOJIUIILI U JUArPaAMMBbI
6.2 OnepupoBaTh  TOHATUAMH: CpeaHee  apudmMeThdeckoe, MeauaHa,

HaI/I6OJ'ILH_Iee, HAaNUMCHBIIICC 3HAUCHUC, pa3MaX MACCHUBA YHCJIOBbIX NAHHBIX
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6.3 OnepupoBaTh MOHSATUSIMU: CIIy4alHBIN SKCIEPUMEHT (OIBIT) U clydailHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIIEMEHTAPHBIN HCXOJ) CIIy4ailHOTO
ONbITa; HAXOAUTb BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXKHBIMU
CIIy4aifHBIMH COOBITHSIMHU, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTH COOBITHH B
W3YYEHHBIX CIIy4alHbIX SKCIEPUMEHTax
6.4 Haxomutes u QopMynupoBaTh COOBITHS: TepecedeHne M OOBbeAWHEHHE
JAHHBIX COOBITHIA, COOBITHE, MPOTHBOIOJIOKHOE TAaHHOMY COOBITHIO;
NOJIb30BATHCS AUArpaMMaMu Disiepa u pOpMyIIOi CII0KEHUST BEPOSITHOCTEH
P pelIeHUH 3a]1a4
6.5 OnepupoBaTh NOHIATUSIMU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C IMOMOUIbIO MpaBWJIa YMHOXEHUS, C IOMOIIbIO
JIEpEBA CIIY4alHOTO OMbITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHHUS IPU PEILICHUH 3a7a4
6.7 OnepupoBaTh MOHATHUSMU: HCIBITAaHHE, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs
WCIBITAHUHN, YCTIeX U HeyAaya; HaXOJUTb BEPOSITHOCTH COOBITHI B cepuu
HE3aBUCHMBIX HCIBITAHUNA 1O MEpBOrO yclexa, HaXOJUTh BEPOATHOCTH
coObITHI B cepuH UcnbITaHui bepHynnu
6.8 OnepupoBaTh MOHATHUSAMHU:  CiydyailHas  BeJIMYMHA, paclpeseieHue
BEPOSITHOCTEH, TMarpaMmma pacnpe/ieseHus
11 KJIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NnpoBepsieMoro | o0pa3oBaTebHOI MPOrpaMMbl CpeIHero 001ero 00pazoBaHus
pe3yJibTara
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUW  CIy4alHOW  BEJIMYHMHBINO
pacHpeesICHUIO WIK C TOMOLIBIO JUArPAMM
5.2 OnepupoBaTb NOHATHEM MaTEMATUYECKOTO  OKMUIAHWS, IPUBOIUTH
IIPUMEPBI TOrO, KaK IMPHUMEHSAETCS MaTeMATUYECKOE OKUAAHUE CIIydalHOU
BEJIMYMHBI, HAXOOUTb MAaTEMaTHUYECKOE OXHWJIAHUE 10 JAHHOMY
pacrnpeaesIeHUI0
5.3 Hwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 VMeTs npencTaBieHne 0 HOPMAJIbHOM paclpeieeHuu
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ OMOIIBI0 Ta0HIl 1 auarpamm. CpenaHee apudMeTndeckoe,
MeuaHa, HanOoJblllee ¥ HAaUMEHbIIee 3HAYCHUS, pa3Max, AUCIEPCUs] U CTaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CnyyaiiHble 3KCTIEpUMEHTHI (OTBITHI) U CIydailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonmwr). BeposiTHOCTH CilydaifHOTO COOBITHA. BIM30CTh YAaCTOTBIM BEPOSITHOCTH
coObiTuil. CitydaiiHble OMBITBI C PABHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Hax COOBITUSMM: TepecedeHne, OOBeAMHEHHE, MPOTUBOIOJIOKHbBIE
coObITus. lnarpammsl Diinepa. opmyra cioxkeHus] BEpOsSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydallHOTO
skcriepuMenTta. dopmyra nmosHoM BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBwio ymHOxeHus. IlepecranoBku u dakropuan. Yucio
couetanuil. Tpeyroapauk Ilackans. @opmysna OunHoma HeroToHa

6.6

bunapuplii ciydaliHbIi ONBIT (UCHBITAaHUE), ycnmex W Heynada. HesaBucumeble
ucnbiTanua. Cepusi HE3aBUCUMBIX MCIHBITaHMA 10 mepBoro ycnexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHyin

6.7

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacnpeneieHus.
[Ipumeps! pacnpenienennii, B TOM 4HClie TeOMETPUIeCKOer OMHOMUAIILHOE

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

5

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTHKU CIYYalHBIX BEJIMYUH: MaTeMaTHYecKOoe OXKHJaHHe,
JHCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl nmpuMeHeHUs MaTeMaTUu4ecKoro
OXXKUJAaHMS, B TOM 4YHCIE B 3aJadyax M3 IMOBCEIHEBHOM XM3HH. MaTemaThueckoe
OXHJaHHe OMHApHOW CiydyallHOW BeNWYHMHBI. MaTreMaTuyeckoe OXHJIAHUE CYMMBbI
CIIydailHbIX BEJIMYMH. MaTeMaTu4eckoe 0XKHAaHue U JUCTIePCUsi TEOMETPHUUECKOTO U
OMHOMHUAIBHOTO paclpeieTIeHH

5.2

3akoH OONBIIMX YKCENT U €ro pojb B HayKe, mpupojie U obmiectBe. BrIOOpOUHBIN
METO/I UCCJICTOBAHUI

5.3

HpI/IMepLI HCIIPCPBIBHBIX CHy‘I&ﬁHBIX BCJINYHH. Ilonstue 0 IINIOTHOCTH
pacnpeaciiCHu. 38.)13.‘11/1, MNPUBOAAIINEC K HOPMAJIBbHOMY PACHPCACICHULO. IlonsTue o
HOPMAaJIbHOM pacCIIpCACICHUN
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIBLHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHMs

IIposepsiemble TPeOOBAHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 061ero 00pa3oBaHus

Bianenne meronamMm J0Ka3aTenbCTB, AITOPUTMAMHU DPELICHUs 3a/1ad; YMEHUE
(dhopMynupoBaTh U ONEPUPOBATH MOHATUSAMU: ONPEeNIEHUE, akcuoMa, Teopema,
CIIEJICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTesbCTBO, PaBHOCHIIbHBIE
(GOopMyTUpOBKHM; TPUMEHATh HX; YMEHHE (QopMyaupoBaTb oOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKIACHUE, NPUBOJUTH IPUMEPBI U KOHTPIPHUMEDSI,
HCIIOJIb30BATh METOJI MAaTEMaTUYECKON MHIYKLMHU; IIPOBOJIUTh J10KA3aTEIbHBIC
pacCyXJIeHHsI TP DPEIICHUM 3a7ad, OLICHWBATh JIOTMYECKYHO NPAaBHIBHOCTH
pPacCyXJI€HHI; YMEHUE ONEPUPOBATH MOHATUSIMH: MHOXKECTBO, ITOJIMHOKECTBO,
omepalMy  HaJ  MHOXECTBaMHM; yMEHHME  HCIOJb30BAThb  TEOPETHUKO-
MHOYXECTBEHHBIN arrapaT i1 ONMCAaHUs PEaJbHBIX IMPOIECCOB U SBJICHUU U
IIpU pELIeHUH 3a/ay, B TOM 4YHCIIe U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHUE
OTepupoBaTh MOHATUAMHU: Tpad, CBSA3HBIM rpad, aepeBo, HUKI, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJjaBaTh M OIUCHIBaTh rpadbl pa3iMYHBIMH CIIOCOOAMU;
HCIOJIb30BaTh I'padbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHITUAMU: HATYpajIbHOE YHCIIO, 1€JI0€ YUCIIO, CTETCHb
C LeJbIM T[OKa3aTeleM, KOpPeHb HaTypaJbHOW CTENEeHH, CTENeHb C
palMoOHaJIbHBIM [IOKa3aTeleM, CTENeHb C JEHCTBUTENbHBIM IOKa3aTeleM,
jgorapudm Yucia, CHHYC, KOCHHYC M TaHT'€HC IMPOU3BOJIBHOIO YHCIA, OCTATOK
0 MOAYIIO, pPAalMOHAIBHOE YHUCIIO, HUPPALUMOHAIBHOE YHCIO, MHOXECTBa
HATypaJibHBIX, IEJbIX, PalUOHAIbHBIX, JECHCTBUTEIbHBIX YHCEN; YyMEHHUE
UCIOJIb30BaTh MPU3HAKU JCTUMOCTH, HAMMEHbIIUN OOIMH JenuTens u
HauMeHblee ofIiee KpaTtHoe, anropuT™M EBkiuga npu peleHud 3ajad;
3HAKOMCTBO C DPa3JIMYHBIMU IMO3UIIMOHHBIMH CHUCTEMAMM CUUCJICHHS; YMEHUE
BBINIOJHATh BBIYMCJICHHE 3HAYCHUH U TpeoOpa3oBaHUs BBIPAKEHUH CO
CTeMeHsMH W Jorapu@mamu, mpeoOpa3oBaHUs  JPOOHO-pAIIIOHATBHBIX
BBIPQOKEHUI; YMEHHE OINEpHpOBaTh MOHATUSMHU:  IOCIEA0BATEIBHOCTD,
apudmernyeckass Mporpeccus, TeOMEeTpUuYecKas IMporpeccusi, OECKOHEYHO
yObIBaroIas reoMeTpuyecKas porpeccus; yMEHUE 3a/1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOMIbIO PEKYPPEHTHBIX (GOPMYI;
YMEHHE OINEpPUpPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO, COMNPSHKEHHbBIE
KOMIUIEKCHBIE YHCTIa, MOYJIb U apTyMEHT KOMILIEKCHOTO uucia, opma 3anucu
KOMILJIEKCHBIX quceln (reomeTpuyueckas, TPUTOHOMETPUYECKas u
anreOpanyeckas); yMeTb IPOM3BOJAUTH apupMETHUECKHe JeMcTBUSA C
KOMIUIEKCHBIMU YHCTIAMH; TPUBOIUTH MIPUMEPHI HCIIOIb30BAHMS KOMIUIEKCHBIX
Yycell; OTIepUPOBATh MOHITUAMU: MaTpHLa 2x2 u 3X3, onpeAenuTeNlb MaTPHUIIBI,
F€OMETPHUUECKHUI CMBICIT OTIPEIETUTEIS

YMmenue ONICpUpPOBATH MHNOHATHAMU: pandOHAJILHBIC, HppalluOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCETPUYCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTEMbI; YMCHHC OICPUPOBATH IOHATHUAMMU:
TOXKACCTBO, TOXACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHUC, HCPABCHCTBO,
CcHuCTCMa ypaBHeHI/Iﬁ 1 HCPABCHCTB, PABHOCHUJIbHOCTDH ypaBHeHHfI, HCPABCHCTB U
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CHUCTEM; YMEHHE pellaTh YPaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C INOMOIIBIO
pa3IMYHBIX NOPUEMOB; pELIATh YPABHECHHS, HEPABEHCTBA M CHUCTEMBI C
MapaMeTpoM; IIPUMEHTh YPABHEHHUS, HEPABEHCTBA, UX CHUCTEMBI I PEIICHUS
MaTeMaTUYeCKUX 3a/lad M 3aJad U3 Pa3IMYHbIX 00JacTEed HAyKH U pealbHOU
KU3HU

YMeHue  omepupoBarh  MOHATHAMHU:  (QyHKOHMS, UYETHOCTH  (PYHKIIHH,
NePUOUYHOCTh  (YHKIIMHM, OrPAaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
¢GbyHKIMH, SKCTpeMyM (YHKIUH, HauOoJbllee W HaMMEHBIIEEe 3HAYCHUS
(GyHKIIMM Ha TOPOMEXKYTKE, HelpepbiBHAs (yHKIUS, acUMOTOTHI Tpaduka
¢byHKIMM, TepBas M BTOpas MPOU3BOJAHASA (PYHKLUHH, TE€OMETPUYECKHN U
¢u3nueckuil cMbICI MPOU3BOJAHOM, MEPBOOOpaA3Hasi, ONpeeNEHHbIN HHTETpal;
YMEHHME HAaXOJUTh aCUMITOTHl Tpaduka QYHKUUU; YMEHHE BBIUUCISTH
MIPOU3BOJIHbIE CYMMBI, INPOU3BEACHUS, YAaCTHOIO M KOMIIO3UIUHU (DYHKIIHM,
HaxXoJUTh YpaBHEHHE KacaTellbHOM K rpaduky (QyHKIMH; YMEHHE HaXOIUTh
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKLIUN; YMEHUE MCIOIb30BaTh MPOU3BOIHYIO
JUIS MCClleIOBaHUS (PYHKIIMNA, HAXOIUTh HauOoJIbIINe U HAUMEHbIINE 3HAYCHUS
¢byHKIMM; cTpouTh TpaduKd MHOTOWIEHOB C HCIOJB30BAaHUEM arapara
MaTeMaTHYeCKOr0 aHaliu3a; MPUMEHATh MPOU3BOIHYIO [UISI HAXOXKICHUS
HaWIydlllero pelieHus B MPUKIAAHBIX, B TOM UHCJIE€ COLHUAIBHO-
SKOHOMMUYECKUX U (PU3NYECKUX 3ajjauyax; HaXOJUTh IJIOaau U 00bEMBI GUTYp
C TOMOINBIO  HHTErpana; NPUBOJUTH  NPUMEPBl  MAaTEMaTH4ECKOIO
MO/IETIMPOBAHUS C MOMOILBIO U] depeHInanbHbIX YpaBHEHUI

YMeHne omnepupoBaTh MOHATUAMH: Tpaduk (QYyHKIUU, OoOpaTHas (GYHKIUS,
KOMMO3UIMA  (QYHKIOWH, JuHEHHas QyHKOMSA, KBaapaTuyHas (QyHKIUA,
panroHanbHas QyHKIM, CTeneHHas: (QYHKIUS, TPUTOHOMETPUIECKUEe (DYHKIIUH,
oOparHbIe TPUTOHOMETPHUYECKHE byHKINY, NOKa3aTenbHast "
norapudmMuydeckas QyHKIUHA, YMEHUE CTPOUTH rpaduKH M3YUYCHHBIX (YHKIUH,
BBITOJIHATH TPe0OpazoBaHusl rpadukoB (YHKIUI, HUCIOIB30BaTh IpaduKu s
U3y4CHHs TPOLECCOB W 3aBUCHUMOCTEW, NpPU pEIICHWH 3aJad W3 JPYTUX
y4eOHBIX TPEAMETOB W 3a7ad M3 PEalbHOM JKW3HU; BHIpAXaTh (OpMYJIaMu
3aBHCHMOCTH MEX]ly BEIMYMHAMH, HCIIOJIb30BaTh CBOWCTBA W TpaduKu
GyHKIMA Ui pelIeHUsT YpaBHEHHIA, HEPAaBEHCTB M 3ajad C IapaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHWIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1aul pa3HbIX TUIIOB (B TOM YHMCII€ HA IPOLEHTHI,
JOJM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB M YCIYI, HAJOIH,
3aJaud U3 00JacTH yNpaBJIeHUS JMYHBIMU M CEMEHHBIMH (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aJauu, UCCIIE0BATh MOJydEHHOE pelleHHe U OLIEHHMBATh MPABJIONOI00HOCTh
pE3yabTaTOB; YMEHHE MOJEIMPOBaTh pEAIbHbIE CHUTyallUM Ha  S3BIKE
MaTEeMaTHKH; COCTABJIATh BbIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBbI
[0 YCIIOBHIO 33J1aud, MCCIIEIO0BATH IOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3ybTaT

YMeHue onepupoBaTh MNOHATHSAMM: CpeAHee apu]MeTHueckoe, MeIuaHa,
HauOouplllee M HaMMEHbIIEe 3HAUEHHs, pa3Max, JAUCIEpPCHs, CTaHJIapTHOE
OTKJIOHEHHE YHCIOBOrO Hal0oOpa; YMEHHE U3BJIEKAaTh, HHTEPIPETUPOBATH
uHpOpMaIMIO, TPEACTaBIEHHYI0O B Talnuiax, Ha JAMarpammax, rpadukax,
OTpPaXkKalIIYl0 CBOMCTBA pEaJbHBIX IMPOLECCOB U SIBICHUI; NPEICTABIATH
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MH(POPMAIIHIO C TIOMOUIBIO TAOIUI] U AUATPAMM; UCCIIEAOBATh CTATUCTUYECKUE
JIAHHBIE, B TOM YHUCIJIE C MPHUMEHEHHEM I'padMuecKuX METOJOB U JIEKTPOHHBIX
CPEenCTB; TrpauyecKu HCCIEIOBaTh COBMECTHBIC HAOIONCHHS C IHOMOIIBIO
JarpaMM pacCerBaHus U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh HNOHATHUAMU: CIy4alHBIA OMBIT M ClydailHOE€ COOBITHE,
BEPOSITHOCTb CIIYy4alHOTO COOBITUSI; YMEHHE BBIYMCIATH BEPOSITHOCTh C
UCTIOJIb30BaHUEM TPAQUUECKHX METOJIOB; MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOXXGHUSI BEPOATHOCTEH, (OpPMyIly TIOJHOH BEpPOATHOCTH, (OPMYIY
bepnynnu, xomOuHatopHble (akTel U (OPMYJbl; OLEHUBATb BEPOSITHOCTH
peayIbHbIX COOBITUI; YMEHHE ONEpUPOBATH MOHATHAMU: CIy4aiiHas BEIMYMHA,
pacmpeneneHne BEpOSITHOCTEM, MaTeMaTHMYeCKOe OKHMJAaHWEe, JHCIepCUus |
CTaH/IaPTHOE OTKJIOHEHHE CIIy4allHON BEJIMYUHBI, (YHKLUUU pACIpeNeieHUs U
IJIOTHOCTA PaBHOMEPHOIO, IOKA3aTeJIbHOIO M HOPMAJIBHOTO PacIpeleiIeHUN;
YMEHHE HCIHOJIb30BaTh CBOMCTBA W3YYEHHBIX PACHpPEACICHUNA JUIsl pEelIeHUs
3a/1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIINX YUCEII, METOIbI BHIOOPOYHBIX
WCCIIEIOBAaHUM; YMEHUE MPUBOAMUTH IMPUMEPHI MPOSBIECHUS 3aKOHA OObIINX
ylycel B TNPUPOJHBIX M OOUIECTBEHHBIX SIBICHUSAX; YMEHHE OIEpHUpOBATh
MOHATHUSMM:  COYETAHME, TNEPECTAHOBKA, YHUCJIO  COYETAaHWW,  YHUCIO
nepecTaHoBoK; OMHOM HploTOHA; yMeHHe TpUMEHSITh KOMOUHATOpHBIE (PAKTHI U
pacCyXJe€HHsl i1 pelIeHus 3a/1ad; OLEHUBATH BEPOSTHOCTH PEAIBHBIX
COOBITUH; COCTaBIATb BEPOSTHOCTHYIO MOJEJIb W HMHTEPNPETUPOBATH
MOJIYYCHHBIN pe3yJabTaT

YMeHue onepupoBath MOHATHIMH: TOYKA, MpsiMast, MIIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYMHA yIJja, INIOCKUW yroJj, ABYTPAHHBIN yroJ, TpEXrpaHHbIN
yroJ, CKPEIIMBAIOIIMECS MpsAMbIE, MapauIeIbHOCTh U TEPHEHIUKYISIPHOCTD
NPSMBIX U TUIOCKOCTEH, Yroa MeXAy MpsIMbIMH, YTOJd MEXAy MNpsSIMOi U
IUIOCKOCTBIO, YTOJI MEX/Y IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUEe MEXJy MpPSIMBbIMU, PACCTOSHHUE MEXKIY IUIOCKOCTSMU; YMEHHE
UCIOJIb30BAaTh MPU pEIIeHUH 3a7ady HU3YyuyeHHble (aKThl U  TEOpPEMbI
IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHPA;
CTPOUTh MAaTEMaTHYECKHE MOJICIH C MOMOIIBI0 T'€OMETPUUYECKUX MOHSATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MTPAKTUYECKUE 3a/1a4H

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOMIAAb (UTYpbl, O00BEM GUTYpHI,
MHOTOTPaHHHK, MPaBUJIbHBIH MHOTOTPAaHHHK, CEYCHHE MHOTOTpaHHHUKA, KYO,
napajuiefienunes1, Npu3Ma, HupaMuaa, (urypa M TMOBEPXHOCTb BpallleHUs,
WIMHIpP, KOHyC, map, cdepa, Iiomans cheppl, IIOMAAb MOBEPXHOCTH
NUPaMUJIBI, TPHU3MBI, KOHyca, UWIHHIApPA, O0BEM Kyba, MPSAMOYTOJIBHOTO
napasuieNienumne1a, MUpaMubl, MPU3Mbl, HUIMHIPA, KOHYCa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEUEHUs KOHYyCa M UWIUHApPA, MNapajulelibHble OCH WIH
OCHOBaHHWIO, CEUYEHHE Iapa, IUIOCKOCTh, Kacaromiasicss cdepbl, HWIHHIPA,
KOHyCa; yMEHHME CTPOUTH  CEYCHHE  MHOTOTpaHHHKa,  H300paxkarhb
MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAILIEHUS, UX CEUEHUS, B TOM YHUCIIE
C TOMOUIBIO JJIEKTPOHHBIX CPEJICTB;, YMEHHUE NPUMEHATh CBOMCTBA
reoMeTpuueckux (uryp, caMocCTOATeIbHO (OPMYIUPOBATH OMNpPEACTCHUS
M3y4aeMbiX (UTyp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX U MpH3HAKaX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH WM ONPOBEpraTh WX, YMEHHE
MPOBOJNUTH KJaccHuPUKAIMIO (UTYp TO Pa3TUYHBIM TPHU3HAKAM, BBITIOJIHSTH
HE00X0IMMBbIE IOTIOJTHUTEIbHBIE TOCTPOCHUS
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11

YMeHue onepupoBaTh MOHATUSAMU: JBUKEHUE B MPOCTPAHCTBE, MapaljIesIbHbIN
IIEPEHOC, CHUMMETpHUslT Ha IUIOCKOCTM M B  IIPOCTPAaHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00Hs, OJOOHBIE (PUTYPHI; YMEHUE PACIIO3HABATH PAaBHBIC
U 1ojoOHbIe (QUTYpBI, B TOM 4YHCIE B TPHUPOJE, MCKYCCTBE, APXHUTEKTYpE;
UCIIOJIb30BAaTh I'€OMETPUUECKHUE OTHOIICHUS IPU PELIEHUM 3a/ad; HAaXOAUTh
TeOMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJj, IUIomanb, 00BEM) HpU pPEHICHUU
3a7a4 M3 JAPYruxX Y4eOHBIX NpPEIMETOB U U3 pPEaJbHOM JKU3HU; YMEHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIWYMHBI (UIMHA, YroJj, IUIoW@anb, OOBEM,
IJIOLIa/1b TIOBEPXHOCTH), MCIOJIb3YSl HM3y4YeHHbIE (DOPMYNBI M METO/bI, B TOM
yycie: IUJIOU[aJb TOBEPXHOCTH MUPaMUAbI, NPU3MBbI, KOHYCa, UWIMHAPA,
momanas cepol; 00bEM Kyda, TPSIMOYTOIBHOTO MapayUieNienuneaa, MUpaMu/IbI,
MpU3MBI, IWINHApA, KOHYyca, LIapa; YyMEHHUE HAaXOJWUTh OTHOILIEHHE O0BEMOB
10TI00HBIX (UTYD

12

YMeHHne oOmnepupoBaTh IOHITHUSMHU: NPSIMOYTOJIbHAsh CHUCTeMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOPA Ha YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaIspHOE
MPOU3BEJICHNE, BEKTOPHOE IMPOU3BEICHUE, YrOJI MEXIY BEKTOpaMH, YMEHHE
WCTIONb30BaTh  BEKTOPHBIH M  KOOPAWHATHBIA ~ METOA Uil PEIICHUs
TeOMETPUIECKUX 33]1a4 ¥ 3a/1a4 JPYrUX y4eOHBIX MPEJIMETOB

13

YMeHne BbIOMpaTh MOAXOMISIINN METOJ I pEIIeHUs 3aJavd; MOHWMaHHUe
3HAYUMOCTHU MaTEMaTHKU B U3Y4YEHUU MPUPOIHBIX U 00IECTBEHHBIX MPOIECCOB
W SBJCHUM; yMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMaTHKH B
HUCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPbl MAaTEMaTUYECKHUX OTKPBITHI
pPOCCHIICKOM U MUPOBOI MaTeMaTHYECKOW HAYKH
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kox ITpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 Panmonanenpie uncina. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOM, TPOIEHTHI,
0eCKOHEUHBIC IEPUOINIECKUE IPOOH
1.3 Apudmernueckuit KOpEHb HaTypaJlbHON CTEIEHU. JencrtBus c
apu(pMeTHIECKUMHU KOPHSIMH HATypaJIbHON CTETICHN
1.4 Crenenp c 1enbiM mokazateneMm. CTerneHb ¢ palMOHAIBHBIM IOKa3aTEeIeM.
CBoiicTBa CTENEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
APKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaIbHBIC JOTapru (MBI
1.7 JleiicTBuTenpHble 4YKciaa. ApupMeETHYECKHE ONepanud ¢ JAeHCTBUTEIbHBIMU
gucnaMu. [IpuOimkEHHBIE BBIYMCICHUS, TPABWIA OKPYIJICHHS, NPUKHAIKA |
OIICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 ITpeoOpa3oBanHye BEIpOKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U TOTApU(DMHUIECCKIE YPABHEHUS
2.5 I{enpie 1 1poOHO-paIOHATLHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 IToka3zarenpHbIe U JJIOrapu(HMHUIECKIE HEPABEHCTBRA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia CucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTenb MaTPUILLbI
3 OyHKIMH U TpaduKH
3.1 Oynkuus, crnocodsl 3amanus QyHkiuuu. 'paduk ¢ynkuuu. B3aumHo oOparHbie
¢dbyukiun. Yeraeie u Heu€tHble dyHkuuu. [lepuonundeckue QyHkimm
3.2 OO6nacTh ompeneleHuss W MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymu ¢yHKImm.
[IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIHUHU.
Makcumymbl 1 MUHUMYMBI (yHKIUM. HaunOomnbliee W HauMeHbIIEe 3HAUCHUE
(YHKIIMH Ha TPOMEKYTKE
3.3 CrenenHas (QyHKIHMS C HaTypaldbHBIM M IIE€TBIM TOKazareneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if cTEneHN
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 IToka3zaTenbHas u norapudmuyeckas QyHKINHU, X CBOWCTBA U TpapUKH
3.6 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CpoiicTBa  (QyHKIMH,
HEMPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCJIEIOBATEILHOCTEN
3.8 Apudmernueckas U reomMeTpuyeckas mporpeccur. Dopmyna  CIOKHBIX

ITPOLICHTOB
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Hauama MmaTemaTuueckoro aHaimsa

[TpousBoanas ¢pynkuu. [Ipon3BoaHbIe AeMeHTApHBIX QYHKIMN

[IpumeHeHre TPOM3BOTHON K HCCIECAOBAaHWIO (DYHKIMIA HAa MOHOTOHHOCTh M
sKCTpeMyMBbl. Haxosxaenre HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHHUs (PyHKIIUK Ha

OTpEe3Ke

4.3 ITepBooOpasnas. MaTErpan
S) MHOXeCTBa 1 JIOTUKA
5.1 MHo0xecTBO, ornepanuu HajJ MHOKecTBamMu. Jluarpammbl Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @Durypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 KoopanHats! 1 BEKTOpPBI




