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IHHOACHUTEJBHASA 3AIINCKA

VY4eOnbiii Kypc «BeposATHOCTh U CTATUCTHKA» YIUIYOJIEHHOTO YPOBHS SIBIISIETCA
POJIOJDKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Y4eOHOro Kypca yriayO0iaEéHHOro ypoBHs
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs. YUeOHBI Kypc MpeaHa3HadyeH IS
dopMupoBaHus y OOy4aIOUXCS CTAaTUCTHUYECKOW KyJNbTYpPhl W TMOHUMAHUS POJIU
TEOpPUH BEPOSATHOCTEM KAk MaTeMaTHUYeCKOr0 WHCTPYMEHTAa [UIl HU3y4YEHHs
CIIy4ailHBIX COOBITHH, BEIMYUH U TpolieccoB. [Ipu m3ydeHun xypca oboramarorcs
IPEICTaBICHUS OOYYalOIMXCS O METO/JAaX MCCIEeIOBaHUS H3MEHYMBOTO MUDA,
pa3BUBaeTCAd TOHMMAaHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTUYECKUX METOJOB
MO3HAHUS KAk HEOThEMJIEMOW YacTH COBPEMEHHOIO0 €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS.

Conepxanue y4eOHOro Kypca HalpaBi€HO Ha 3aKpervieHue 3HaHUM,
HOJyYEHHBIX IPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTI'O OOIIEro 00pa30BaHus, U Ha
pa3BUTHE NPEICTABICHUN O CTy4YalHbIX BEJIMYUHAX U B3aUMOCBA3SAX MEXAY HUMH Ha
BAKHBIX IPUMEpPAX, CIOXKEThI KOTOPBIX MOYEPIHYTHl M3 OKpyXkaroumero mupa. B
pe3ysbTaTe y 00y4aroumxcs J0JKHO c(hpopMHpOBaAThCS NpPEACTaBICHUE O Haubosee
yIOTPEOUTENbHBIX W OOHIMX MaTEeMaTHUYECKUX MOJEINAX, MCIOIb3yEMbIX IS
OMMCAHUS AHTPOIMOMETPHUUECKUX U JeMOrpadUuecKuX BEJIMYMH, MOTPEIIHOCTEN B
paszMyHbIe poJa M3MEPEHUsIX, JJIUTEIbHOCTH O€30TKa3HOW padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB B OOIIECTBE. Y UeOHbIN
Kypc sBiseTcss 0a30il JUisi OCBOEGHHS BEPOATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOAUMBIX CHEHUAINCTAM HE TOJbKO MHXEHEPHBIX CIELMAIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJOTUYECKHX, TOCKOIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKHU B
3HAUYUTETLHON Mepe MUCHOJB3YIOT aNnapar aHajau3a OoNbIIUX JaHHBIX. [{eHTpanbHyo
JacTh y4eOHOro Kypca 3aHUMaeT OOCYXKJICHHE 3aKOHAa OOJIBIINX YHCET —
(yHIaMEHTAJIbHOTO 3aKOHA MPUPO/Ibl, UMEIOIIET0 MATEMAaTHUECKYIO (POpMalIU3alHIo.

B coorBercTBMM € yKa3aHHBIMM LEISIMH B CTPYKType YydeOHOro Kypca
«BepodTHOCTh M CTAaTHCTHKA» Ha YrIyOJIEHHOM YPOBHE BBIJIEIEHBI OCHOBHBIC
cozepxatenbHble JTUHUM: «CilydailHble COOBITHS M BeposiTHOCTH» U «CilydailHbie
BEJIMUMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMUMO OCHOBHBIX JTUHUN B y4€OHBIM KypC BKIIIOUEHBI DJIEMEHTHI TEOpPUU
rpadoB 1 TEOPUH MHOKECTB, HEOOXOAUMBIE JUIsI OJTHOLIEHHOTO OCBOEHUSI MaTepHraa
JAHHOTO Y4EOHOr0 Kypca U CMEXHBIX MaTEMaTUYECKUX y4eOHBIX KYypCOB.

Conepxxanue nmuHun «CiydailHble COOBITHSI U BEPOSITHOCTHY CIIY>KHUT OCHOBOM
s (OPMUPOBAaHUS TPEACTABICHUN O paclpeieseHUH BEPOSTHOCTEH MEXIY
3HAQYEHUSMU CIy4aMHBIX BEJIWYMH. BaXXHYIO 4acTh B 3TOM COIAEPKATEIBbHOW JIMHUU
3aHUMAEeT U3YYEHUE TE€OMETPUYECKOr0O M OMHOMUAIBHOTO paclpeiesiecHuid u



3HAKOMCTBO C WX HENPEPHIBHBIMU AHAJIOTAMH — IOKAa3aTeJIbHBIM M HOPMaJbHBIM
pacnpeneeHUsIMH.

TeMbl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMU  BEJIWYMHAMU U
pacupeneNeHus MU, AaKIEHTUPYIOT BHUMAaHHE OOYyYalolUXCsl Ha OINUCAaHUU W
U3YYCHUHU CIIy4allHBIX SBJICHMM C MOMOINIbIO HENpepbiBHBIX (yHKIM. OCHOBHOE
BHUMAaHUE YEISAETCS MOKa3aTeJIbHOMY U HOPMAJIbHOMY PacIpeeICHUsIM.

B ydyeOHOM Kypce mpeaycMaTpHBaeTCsl O3HAKOMHUTEIBHOE H3yYEHHUE CBS3H
MEXKJy CIy4allHBIMU BEJIMYMHAMHA M OINHUCAHUE JTOH CBSI3M C MOMOIIBIO
koddduiieHTa KOppeIsalMd U €ro BbBIOOPOYHOrO aHajora. OTH  3JIEMEHTHI
coJiepKaHusl pa3BUBAIOT TeMy «JluarpaMMbl paccerBaHUs», U3YYCHHYIO Ha ypOBHE
OCHOBHOTO 00111ero 00pa3oBaHMsl, U BO MHOI'OM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHUH.

Emé€ onuH sneMeHT copepxkaHusi, KOTOPbIN MPeJiaraeTcsi Ha 03HAKOMUTEIIbHOM
YPOBHE — MMOCJEI0BATEILHOCTh CIIy4allHbIX HE3aBUCUMBIX COOBITHI, HACTYTIAIOIINUX B
equHuiy BpeMeHH. O3HAaKOMJIEHUE C PACHPEACIICHHEM BEPOSITHOCTENW KOJIWYECTBA
TaKuX COOBITUM HOCHUT pa3BUBAIOIIUM XapaKTep M SBISETCS aKTyaJbHBbIM JIJIsi
Oynymux aOUTypHEHTOB, MOCTYMNAIONIUX HA YUeOHbIE CIEIUaTbHOCTH, CBSI3aHHbBIE C
0OIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEH U yIIPABICHUEM.

Ha usyuenue ydueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKA» HA YIIIyOJICHHOM
ypoBHE oTBOUTCS 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce —
34 qaca (1 gac B HezeIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

I'pad, cBs3ubIf Tpad, mytu B rpade: mukisl u nenu. CTeneHp (BaJCHTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaliHble SKCIIEpUMEHTHI (OTbIThI) U CIIy4ailHble COOBITHS. DJeMEHTapHbIC
coObITust (Mcxozbl). BepositTHOCTh ciiydaitHOro coObiTHs. bimM30ocTh 4YacTOThl U
BEPOATHOCTU COOBITHI. CiydyaliHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HaJl COOBITUSAMM: TepecedeHre, 00beTUHEHUE, MPOTUBOMOIOKHbBIE
coObITusl. JJnarpamMmmpeIditnepa. opMynaciioKeHUSIBEPOSTHOCTEH.

YcnoBHasE BEpPOSTHOCTb. YMHOXKEHHE BEPOSTHOCTEH. JlepeBO Cily4alHOIO
skcriepumenTa. @opmyna nosiHOW BeposTHOocTH. Dopmyna baiieca. HezaBucumsblie
COOBITHSI.

bunapHbiii cmydaliHbI ONBIT (MCHBITAHUE), yCIeX W Heyaada. HezaBucumbie
ucnbiTaHus. Cepusi HE3aBUCUMBIX HCHBITAHUI 10 nepBoro ycnexa. [lepecraHoBku u
dakTopuain. Yucno couetanuit. Tpeyronsuuk Ilackans. ®opmyna 6mHoma HeroToHAa.

Cepus He3aBUCUMBIX McHbITaHUM bepHyiun. CiayyaliHblil BEIOOp U3 KOHEUYHOH
COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa.  Pacnpenenenwe — BeposTtHocteil.  /lumarpamma
pactpenenenud. Onepanuu Haj CIy4yallHbIMH BEJIWYMHAMU. buHapHas ciaydaiiHas
BesmunHA. [lpumepsl  pacrpeneneHud, B TOM  YHUCIE TE€OMETPUYECKOE W
OMHOMHMAJIBHOE.

CoBMmecTHOE pacrlpefeieHue JByX Cily4dalHbIX BelnunH. He3aBucumble
CIIy4yallHble  BEJIUMYUHBL.MAaTeMaTU4eCcKoe  OXHMAAHUE  CIyYalHOW  BEJIWYWHBI
(pactipenenenusi).  Ilpumepbl  NpUMEHEHHST ~ MAaTEMaTUYECKOTO  OKHUJAHUSA
(ctpaxoBanue, Jsotepes). Maremaruueckoe OXHUAAHWE OWHApPHOM ClydailHOU
BEIIMUMHBI.  MaTreMaTu4eckoe  OXHUIAHWE  CYMMbl  CIyYallHBIX  BEJIWYUH.
MareMatrnyeckoe 0KHJIaHue TEOMETPUIECKOTO U OMHOMHAJIBHOTO pacipeieTICHU .

Jucnepcuss ¥ CTAaHOAPTHOE  OTKIIOHEHUE  CIYYallHOM  BEJIMYMHBI
(pacnpenenenus). Jucnepcusi OMHapHOW ciydailHOM BenudyuHbl. MaTeMaTtuueckoe
0XKUJAHHUE TPOU3BEICHUS U JUCIIEPCUSI CYMMBl HE3aBUCUMBIX CIYyYalHBIX BEJIUYMH.
Hucnepcust u  CTaHZApPTHOE OTKJIOHEHHWE OWHOMMAIIBHOTO  pacmpeecHHUs.
Jlucriepcns U CTaHAAPTHOE OTKJIIOHEHHE N'€OMETPUYECKOT0 PACTIPENEIICHMUS.

11 KJIACC
HepaBenctBo YeoObiméBa. Teopema UYeoOniméBa. Teopema bepnymnu. 3akoH
OonmpImmx  4ywcen.  BpiOOpouHblii  MeTon — ucchenoBaHuii.  BwiGopounsbie



XxapakTepucTUKU. OLleHMBaHUE BEPOSTHOCTU COOBITHS IO BBIOOPOUHBIM JIAHHBIM.
IIpoBepka NpOCTEUIINX TUITOTE3 C IIOMOIIBIO U3YYEHHBIX PACTIPEICIICHNMN.

HenpeppiBuble ciydaiinpie  BenuuuHbl. lIpumepsl. @DyHKUMA MUIOTHOCTH
BEPOSITHOCTH paclpeciicHus. PaBHOMEpHOE pacIlpeAciieHne M €ro CBOMCTBaA.
3ajauy, NPUBOJALIME K IOKA3aTEIbHOMY PaCHpENEiICHUI0. 3aladu, NPUBOIAIIUE K
HOpPMaJbHOMY pacnpeaesieHu0. OyHKIUA MIOTHOCTH BEPOSATHOCTU MOKA3aTEIBHOTO
pacnpezenenus, QyHKIHUS TUIOTHOCTH BEPOSITHOCTH HOPMAJBHOTO pPACIpeAeTIeHHS.
@OyHKIUS TUIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCHMBIX  cOObITMH.  3anauw,
IpUBOASIIKE K pacupeneneHuto [lyaccona.

KoBapuanms n1yx ciaydaitasix BenuduH. KoadduimeHnT tuHeiHOM KOppemsaIum.
CoBMecTHBIC HAOMIOIEHUS ABYX BETHMYUH. BEIOOpOUHBIN KO (OULIMEHT KOPPETSIINH.
Paznnune Mexay JTMHEMHOMN CBSA3BIO U IIPUUYMHHO-CIIEACTBEHHON CBA3bIO. JIMHEHAsA
perpeccusi, METoJ] HAMMEHBIIINX KBaIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSAATHOCTDb U CTATUCTHUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIUKM OOYYarolIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMATUUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLEAYP
IpakIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJICHCTBOBATH
C COITMAJIbHBIMUA MHCTUTYTaMH B COOTBETCTBUH C UX (YHKIMSAMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUICKUX MAaT€MATUKOB M POCCHUHCKOM MAaTeMaTH4YECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHHH B JPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEM pPOCCHUUCKOro Hapoja, cHOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTMKEHHUN HAYKH U JIEATEIIbHOCTHIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUas HCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHHUM, pacCy IACHUN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MaTeMaTUUYECKUE 3HAHUSI B MHTEpPEcax
3I0POBOTO M O€30IMacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC THUTAHHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHA M OT/bBIXA,
peryispHas (Qusnueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN AESTETbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccHOHATBHON JEesATEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
NPUIOKEHUSIMUA, YMEHHUE COBEpIaTh OCO3HAHHBINM BBIOOp Oyayiiei npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY O00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HH,



FOTOBHOCTh K aAKTMBHOMY YYaCTHIO B  PCEIICHUM TMPaKTHYECKUX  3ajad
MaTeMaTUYECKOU HaPaBIECHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COITMAJIbHO-DKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOIHON W COLMAIBHOM
Cpenbl, OCO3HAHUE TJI00ATBLHOTO XapaKTepa YKOJOTUUECKUX TPOOIeM, OprUeHTaMs Ha
MIPUMEHEHNE MaTeMaTHIECKUX 3HAHUH JIJIs1 pEIIeHUs 3a7a4 B 00JaCTH OKPYKAFOIICH
cpenbl, IUJIAHUPOBAHME TOCTYNKOB M OLEHKH HMX BO3MOXHBIX MOCIEACTBUM Jis
OKPY’KaroIeH Cpe/ibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OONICCTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEeMaTHYECKOM
HayKH Kak cepbl YeJIOBEUECKON JEATETbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS. Pa3BUTUS LIUBWIM3AIMHU, OBJIAJCHHUE SI3bIKOM MATeMaTUKH UM MaTeMaTHYECKOU
KYJbTYPOH KaK CPeJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH MPOECKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBISIT M XapaKTEPU30BAaTh CYLIECTBEHHBIE NPHU3HAKK MaTEMATHYECKUX
00BEKTOB, MOHATUM, OTHOIIIEHUN MEXy MOHSATUAMH, (OPMYJIUPOBATH ONpPEICTCHUS
MOHATUM, YCTAaHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JJIsI
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAIHN3a;

BOCIIPUHUMATh, bopMyIMpOBATH U npeoOpa3oBLIBATH CYXKJICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B
dakTax, AaHHBIX, HAONIOJEHUSX W YTBEPXKIACHUAX, MpeajaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JenaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble M OT MPOTUBHOI0), BBICTPAWBAaTh apryMEHTALNIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOWpATh Crmoco® pemieHuss ydeOHOM 3amadu  (CpaBHHBATh HECKOJIBKO
BApUAHTOB PEIICHUs, BRIOMpATh HauOoOJIee MOIXOASIMINN ¢ Y4ETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IIO3HAHMS,
GopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEYHE, npo0iemy,
yCTaHaBIMBATh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
HO3UIINI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SIBICHMS, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIMpPOBaTh OOOOIIEHHS M BBIBOABI IO pe3yibTaTam
OPOBEAEHHOIO  HAOJIIOJIEHUS,  MCCIEAOBAHUSA,  OLEHMBATh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

[IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IIpPOLlECCa, a TAKXKE BBIJIBUIaTh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBIBJIAITH Ae(PUUUTHI MHPOpPMAlMU, JAAHHBIX, HEOOXOIMMBIX JUJIsl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a/1a4u;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHUKOB PA3NHMYHBIX TUIIOB, AHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IpEICTaBICHNUS;

CTPYKTYPUPOBAaTh HMH(POPMALIMIO, NPEICTaBIATh €€ B pas3IMyHBIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaJEKHOCTh uH(popmManuu 1o CaMOCTOATENEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYXKICHHSI B COOTBETCTBUU C YCJIOBHSIMH U
LeJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
INCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWs N0 XOAy pEUIeHus 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJ€ OOCYXXIEHHMs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMBlI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAlIEJICHHbIC HA MIOMCK PEIIeHMUS,
CONIOCTABJIATh CBOM CYXACHUA C CYXKICHUSMH JpPYTMX YYaCTHHKOB JIHAJIOra,
oOHapyXMBaThb pa3IM4Me MW CXOJACTBO MO3UIMH, B KOPPEKTHOH Qopme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

MIPEACTABIATh PE3yJbTAThl PEIICHUSA 3aJadd, DKCIIEPUMEHTA, HUCCIENOBaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUIGHHSI C Y4€TOM 3ajad
pe3eHTallMi U 0COOEHHOCTEN ayJUTOPHUH.



PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe JeliCcTBHUSA

Camoopranusanus:

COCTaBJISITh TUTAH, AJITOPUTM PENICHHS 3a7a4yM, BHIOUpATh CIIOCOO perieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BIIJICTh HaBBIKAMHU TO3HABATEIHHON pedIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX IPOIECCOB, WX pE3yJIbTAaTOB, BIAJNETh CIIOCOOaMH
CaMOMPOBEPKHU, CAMOKOHTPOJIA MPOIECCa U Pe3ysibTaTa pPelIeHUs] MaTeMaTH4eCKOon
3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTIKEHUSI WM HEJOCTIXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAHUTHh OILIUOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHAWBUYyaTbHOMN
paboThI NP pEICHUH y4eOHBIX 3a]]a4, TPUHUMATh 11eJIb COBMECTHOM JIEATEbHOCTH,
IJIAHUPOBATh OpPraHU3aIlMI0 COBMECTHOW palOThl, paclnpenensitb BHUAbI PpadoT,
JOTOBAapUBAaThCA, OOCYXKIaTh MPOLECC U PE3yabTar padoThl, 0000UIaTh MHEHHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYNMNOBBIX (opMax padboThl (0OcCyxkaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U MHBIE), BHITIOIHATH CBOIO YaCTh PabOThI U KOOPAUMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa B
o0muii  MpOAYKT MO  KputepusM,  CcHOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICUCTBHUSL.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAy9uTCs:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: Tpad, MIOCcKUil rpad, cBA3HbIN rpad, MyTh
B rpade, Lenb, LUK, JEPEBO, CTENEHb BEPUINHBI, IEPEBO CIyYaHOIO SKCIIEPUMEHTA;

CBOOOJHO OMEPUPOBATH TOHITHSAMHU: CIYYalHBIM AKCIEPUMEHT  (OIIBIT),
CiIy4JailHoe COOBITHE, dJEMEHTAapHOE CIydailHOe COOBITHE (PJIEMEHTAPHBIM HCXO.)
CIIy4ailHOTO  OTbITa, HAXOAUTh  BEPOSITHOCTH  COOBITUA B  OMBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaxXoJIuTh W (OPMYIUPOBATH COOBITHS: TMepecedeHue, oObeTUHEHNE TaHHBIX
cOOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY, WCIOIB30BaTh JHUArPaMMbI



Diinepa, KOOPAMHATHYIO MPSMYIO IJisi pelleHus 3a7ad, MoJIb30BaThbes (HOpMyJIoi
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4allHBIX COOBITHH;

ONEpUPOBATh MOHATHUSMHU: YCIOBHAsI BEPOATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMBIE COOBITHS, IEPEBO CIIyYallHOTO 3KCIEPUMEHTA, HAXOIUTh BEPOSTHOCTU
COOBITUH C TIOMONIbIO IpaBWJIa YMHOXKEHHMs, JIepeBa CIy4yailHOrO OIIbITa,
UCIOJIb30BaTh (OpMyJly MOJIHOW BepoATHOCTH, (opmyny balieca npu pemieHun
3aja4, OMpEAeNATh HE3aBUCUMOCTHh COOBITHI 1O (opMylne W MO OpraHHU3alHU
CIIy4alHOTO 3KCIIEPUMEHTA;

OPUMEHATh W3Y4YCHHbIE KOMOMHATOpHBIE (OPMYIBl ISl  MEpPEUHCICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4allHOTO OIbITa, PEIICHMS 3aAa4
10 TEOPUH BEPOSITHOCTEM;

CBOOOTHO OTIEPUPOBATH MOHATUSAMU: OMHAPHBIN CITyJailHBIN OMBIT (MCIIBITAHKE),
yCleX W HeyJaya, HE3aBUCHMBIE HWCIBITAHUS, CEpUSl HCHBITAHUM, HAXOIUTH
BEPOSITHOCTU COOBITUM: B CEPUU UCIIBITAHUM 10 TIEPBOTO YCIIeXa, B CEPUH UCTIBITAHUN
bepuymnu, B oOmbITe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM U3 KOHEYHOU
COBOKYIIHOCTHY,;

CBO6OI[HO OIICPUPOBATE ITOHATHAMU: cnyqaﬁHa;I BCIIMYKWHA, PACIIPCACIICHUC
BGpOfITHOCTGfI, AuarpamMma pacripCaciICHHUA, 6I/IHapHaH CquaﬁHaH BCJINYHNHA,
IrCOMCTPHUICCKOC, OMHOMUAJILHOE PacCIpCaciICHucC,

ONEPUPOBATh TMOHATHSAMU: COBMECTHOE PACHPENCIICHUE [JBYX CIy4alHBIX
BEJIMYMH, HUCIOJIb30BaTh TAOJIMIly COBMECTHOIO paCIpEAesieHUs IBYX CIy4YalHbIX
BEJIIMYMH JUIS BBIICIICHUS PACHPENCIICHUS KaXIOM BEIMYUHBI, OIPEACICHUS
HE3aBHCUMOCTH CIIyYalHbBIX BEJINYUH;

CBOOOJIHO OIEpPUPOBATH MOHSITUEM MATEMATHYECKOTO OXKUJAHUS CIydalHOU
BEJIMYMHBI (pacnpeesieHus1), IPUMEHSITh CBOMCTBA MATEMATUUYECKOTO OKUAAHUS MPU
pelIeHU 3a/lad, BBIYUCIIATH MATEMAaTHUYECKOE OXKUJAHUE OWHOMHUAIBHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: JUCIIEPCUSA, CTAHAAPTHOE OTKJIOHCHUE
CIIy4allHOM BEJIMYMWHBI, NPUMEHSATH CBOWCTBA JWCIEPCUU CIYYalHOW BEJIUYUHBI
(pactipesiesieHus) TPU PEIICHUHM 3a/1ady, BBIYUCIATH JUCIIEPCUI0 M CTaHIAPTHOE
OTKJIOHEHHUE T€OMETPUUYECKOT0 U OMHOMHAIIBHOTO pacipeieTICHU .

K konmy 11 kinacca oOyyaronuiicss HayquTCs:

BBIYHCIIATh BBHIOOPOUYHBIE XAPAKTEPUCTHUKUA TIO JAHHOW BHIOOPKE W OIEHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOW  COBOKYMTHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OIICHHBATh BEPOATHOCTH COOBITUNA M TPOBEPSATH MPOCTEHIIHE
CTaTUCTUYECKUE TUNOTESBI, MTOJIb3YSICh N3YYEHHBIMU PACIIPEICIICHUSMU;



PUBOIUTH TPUMEPHI 3a/1a4, MPUBOISIINX K MMOKa3aTeIbHOMY paclpeaeseHuIO,
3a/1a4, TMPHUBOIIMX K HOPMAJIBHOMY pacnpeaeneHuto. OmepupoBarh MOHATHSIMU:
(YHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTeNLHOTO pachpeaeneHus, (QyHKIUSI
TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacrpeaeneHus, (yHKIUS IUIOTHOCTH |
CBOWCTBA HOPMAJILHOTO PaCTIPE/ICIICHNUS;
onpenensaTh KodOPUIMESHT TUHSHHON KOPPESINK, BEBIOOPOUHBIA KOI(PHUITUEHT

KOpPPEISIIUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TeM KonrTpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThbI padoThbI
pecypcbl
nppoBoii Kypc
p yp
1 DJIEMEHTBHI TECOpUHn 3 “BepOHTHOCTB u
rpadoB cratuctuka” 10 kmacc
Ciy4aifHbIe OTBITHI, Hudposoii xype
(3
2 CIIy4aifHble COOBITUS U 3 Beposrhocts
" cratuctuka” 10 kmacc
BEPOSITHOCTH COOBITHUM
Onepanuu Haj
MHO>KE€CTBAMU U
cobbrtuamu. ClioxkeHue Lupposoii kype
(13
3 U YMHOKEHHE 5 BeposTHOCTb 1
o cratuctuka” 10 knace
BEPOSATHOCTEM.
VYcnoBHas BEPOSTHOCTD.
He3aBucumeblie COOBITHS
Ludposoii kypc
4 DIEMEHTHI 4 1 “BeposITHOCTD U
KOMOWHATOPHKHU craructrka” 10 kimacc
Cepun
MOCJIEA0BATEIbHBIX LudpoBoit Kypc
HCIIbITAaHNUH. “BeposTHOCTb U
5 Ucnbitanus beprysm. 5 cratuctuka” 10 kiacc
CrnyualiHblii BEIOOD U3
KOHEYHOU
COBOKYITHOCTH
1QPpoBoii Kypc
p yp
5 Crny4aiiHble BETMYUHBI 14 1 “BeposITHOCTb 1
U paclpeaeacHus craructuka” 10 kiace
OBIIEE KOJIMYECTBO 34 2 0
YACOB I10 [TIPOT'PAMME




11 KITACC

YACOB I10 [TPOTPAMME

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanme
) (undposbie)
pa3iejioB M TeM Kourpoabnbie  IIpakTuyeckue
n/ Bcero o0pa3oBaTe/bHbIE
NporpamMmel padoThI padoTshI
pecypcsl
Hudposoii kypc
“BeposiTHOCTD U
3aKoH OOJIBLIMX YUCell 5 cratuctuka” 11
KJ1acc
Hudporoii kype
DJIeMEHTBI “BeposTHOCTD 1
MaTeMaTH4eCKOn 6 craracTaka” 11
CTaTUCTHUKU KJ1acc
HenpepriBabie
CIlydJaliHbIE BETUYUHBI Hudposoit kype
(pacnpeseneHus), BeposiTHOCTh 1
4 craructuka” 11
MOKa3aTeIbHOE U
KJ1acc
HOPMaJIbHOE
pacrpeneneHus
Hudporoii kype
PacrpezeneHue BeposiTHOCTh 1
2 craructuka” 11
Ilyaccona
KJ1acc
Hudposoii kypc
CBSI3b MEKITY “BeposaTHOCTh U
cITyqaiiHbIME 6 craructuka” 11
KJ1acce
BEJIMYMHAMU
Hudposoii kypc
O60o61IeHNe U “BeposaTHOCTh U
" 11 1 craructuka” 11
cucTeMaTu3anus 3HaHU1
KJ1acc
OBIIEE KOJIMYECTBO 34 1 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
6 TeopusiB epoOSATHOCTEN U CTATUCTHKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBarh MOHATUSAMHU: CpelHee apudmernyeckoe, MeauaHa, HambOoJbIIee,
HaMMEHbIIIEe 3HAaUCHHE, pa3MaX MacCHUBa YMCIOBBIX JAHHBIX
OrnepupoBaTh TOHATHAMU: CIIYYaWHBIH DSKCIEPUMEHT (OIBIT) U ClydaiiHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (PNIEMEHTAPHBIM MCXO/) CIYy4YalHOTO OMBITA;
6.3 HaxOJIUTh BEPOATHOCTH B OINbBITaX C PABHOBO3MOXHBIMH CIy4alHBIMU
COOBITHSIMH, HAXOIUTh W CPABHUBATH BEPOSITHOCTH COOBITUH B W3YYEHHBIX
CIIyYalHBIX 3KCIIEPUMEHTAX
Haxomuts u GopmMynupoBaTh COOBITHS: MepecedyeHrne U 00beAUMHEHNUE JTaHHBIX
6.4 COOBITHI, COOBITHE, MPOTHBOIOJNOKHOE TAHHOMY COOBITHIO; MOJIB30BaTHCS
' muarpamMmamu Ditiiepa 1 GOpMyIoN CIIOKCHHSI BEPOSITHOCTEH MPU pPEIICHUH
3a1a4y
OnepupoBaTh NOHSTUSIMHU: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HAaxXOJIUTh BEPOSITHOCTH C IMOMOIIbIO MPAaBUJIa YMHOKEHHUS, C TOMOILBIO JepeBa
CJIy4allHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPH PEIICHUU 3a/1a4
OnepupoBaTh TMOHSTHSAMHU: UCIBITAHUE, HE3aBUCUMbBIC WCIIBITAHUS, CEPUS
6.7 UCIIBITAaHUHM, yCeX W HeyAauya; HaXOIUTh BEPOSTHOCTH COOBITUHA B CEpPUHU
' HE3aBUCHUMBIX MCTIBITAHUN JIO TIEPBOTO yCIeXa, HAXOUTh BEPOSTHOCTH COOBITHI
B CepuM UcnbITaHuid bepHyinu
6.8 OnepupoBaTh MOHATUSIMU: ciyvaitHas BEJINYMHA, pacnpeneneHue
' BEPOSITHOCTEH, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
5 | TeopusBepOATHOCTEN U CTATUCTUKA
51 CpaBHUMBaATh BEPOSTHOCTH 3HAYEHUN CIIYYalHOW BEJIWYMHBINO PACIPEICICHHUIO

HJIK C MIOMOIIBIO JUarpamMm



OHGpI/IpOBaTB MNOHATUCM MATCMATUYCCKOTO OXHWAAHHWA, IMPUBOAUTL MNPUMCPLI

5.2 TOT0, KaK TNPUMEHSETCS MaTeMaTHYecKoe OXKHJIaHWE CIy4yalHOW BeIUYMHBI,
HaXOJUTh MAaTEMaTUUYECKOE OKUaHKE 110 TaHHOMY pacIpeieIeHUI0

5.3 WmeTs npencTaBieHne o0 3aKoHe OOJBIINX YUCET

5.4 HmeTs npejcTaBiieHne 0 HOpMadbHOM pacrpeaeIeHuN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kox  IlpoBepsiemblii 3jieMEeHT cOlepPsKAHUSA
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBienue JaHHBIX ¢ MOMOIUIbIO Tabmui u auarpamm. CpeaHee apudmeTHUecKoe,
6.1 MearaHa, HauOoblllee M HAaUMEHbIIEe 3HAYeHUs, pa3Max, AUCIEpPCHs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIy4allHbIE COOBITHUS. DIIEMEHTAPHBIC COOBITHS
6.2 (ucxonpl). BeposiTHOCTH citydailHOro coObITHS. binM30cTh 4acTOThl M BEPOSTHOCTU
' coObiTuii. Ciyd4aifHble ONBITHI C PaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BepostHocTH cOOBITHH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Omnepanyu Hajg COOBITUSIME: TIEpecedeHne, 00beNHEHHE, TPOTUBOIOIOKHbBIE COOBITHSI.
Juarpammsl Diinepa. @opmysia cloKeHUs BEPOATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. Y MHOYKEHHE BEPOATHOCTEH. [[epeBO CiiydyallHOTO 3KCIEPUMEHTA.
' ®dopmyna noiaHo# BeposTHOCTU. He3aBucrumMbie cOObITHS
6.5 Komb6unaropaoe npaBunio ymHoxkeHusi. [lepectanoBku u dakropuan. Uucino coueTaHui.
' Tpeyronbuuk [lackans. ®opmyna 6unoma HeroTona
buHapHbIi ciyyaliHbli ONBIT (MCHBITAHUE), YCIEX U Heynada. HezaBucruMble HCHIBITaHUS.
6.6 Cepusi He3aBUCHMBIX HCHObITaHMM g0 nepBoro ycnexa. Cepusi He3aBUCHMBIX
ucneiTaHuiibeprynm
6.7 CnyuaitHas BenuumHa. Pacmpenenenue BeposiTHOCTEH. Jluarpamma pacnpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4HClie TEOMETPUUYECKOE U OMHOMHUAIBHOE
11 KJIACC
Kox  IIpoBepsiemblii 3jieMEHT COePKAHUSA
5 Teopus BeposTHOCTEN M CTaTUCTHKA
UucnoBble XapaKTEpPUCTUKHU CIIy4allHbIX BEJIMYMH: MaTeMaTHYecKoe O0)KHJaHue,
JUCHepcusi U CTaHJapTHOE OTKJIOHeHHe. [Ipumepbl NpHUMEHEHUs MaTeMaTH4eCKOIro
51 OKUJaHMs, B TOM YMCIIE B 3a/1a4aX U3 MOBCEJIHEBHOM XU3HU. MaTeMaTHuecKoe OXKUAaHNue
' OMHAapHOW ciyyallHOM BeJWYMHBL. MaTeMaTHuecKoe OKHWJIAHUE CYMMBI CIIy4aiHbIX
BEJIMYMH. MaTemaTuuecKOe0XKUTaHNE " JUCIIEPCUATEOMETPUUECKOTO u
OMHOMMaTIBHOTOpacpeAeIeHUN
5.9 3akoH OONBIIMX YWCEI W €ro pojlb B HayKe, TMpupoae U  oOIIecTBe.
' Bri6opounsliiMeToIuccae [0BaHI i
[IpuMepsl HeNpepbIBHBIX CIy4alHbIX BeAUMYMH. [lOHATHE O IUIOTHOCTH pacHpeeieHusl.
5.3 3anauu, MIPUBOSIINE K HOPMaJIbHOMYPAaCIPEIEIECHHUIO. ITonsTtue 0
HOpMaJIbHOMpAaCHpeIeIeHUN




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUS

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA
OCHOBHOM OﬁpaSOBaTeJIBHOﬁ MmporpaMmasl CpeaHET0 0611(61"0 06pa30BaHI/IH

Bnagenne merogamu 10Ka3aTenabCTB, allOPUTMAMM PELICHMs 3ajjady; YMEHUE
bopMynUpOBaTh U ONEPUPOBATH MOHITUIMHU: OTIPEACICHIE, aKCHOMa, TeOpeMa,
CJIEJICTBUE, CBOICTBO, IIpU3HAK, JI0Ka3aTeNIbCTBO, paBHOCUJIbHBIE
bopMyNUPOBKH; MPUMEHSITh UX; yMeHUe (opmyiaupoBaTh o0OpaTHOE H
IPOTUBOINOJIOXKHOE YTBEP)KJIEHUE, NPUBOJUTH HPUMEPbl M KOHTPIPUMEPHI,
UCII0JIB30BaTh METOJ MAaTeMaTUYeCKOW MHAYKLHMH; MPOBOAUTH JOKa3aTeIbHbIC
paccyXAeHHsl IpU PELICHUH 3a/ad, OLIEHHWBATH JIOTMYECKYIO IPaBUIbLHOCTh
pacCyXJIeHUI; yMEHUE ONEpUPOBATh MOHATUSIMU: MHOKECTBO, TIOJIMHOXECTBO,
orepanuyd  HaJ  MHOXXECTBaMH; YMEHHME  MHCIIOJIb30BaThb  TEOPETUKO-
MHOKECTBEHHBII anmapar sl ONMCAHUS PEaIbHbIX IPOLIECCOB U SIBIICHUM U
IpU PEUIeHWW 33734, B TOM YHCJIE W3 JPYruX y4eOHBIX MpPEAMETOB; YMEHHE
OIepupoBaTh MOHATUAMU: Tpad, CBI3HBIA Tpad, nepeBo, HHUKI, Tpad Ha
TUIOCKOCTH; YMEHHE 33/1aBaTh M OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU;

HCIIOJIB30BAaTh Fpa(l)bl IIpHu pCUHICHHUH 3a1a4

YMeHue oneprupoBaTh NOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0E YUCIIO, CTENCHD
C LenbIM [IOKa3aTejaeM, KOpEeHb HaTypajlbHOW CTENEHH, CTENEeHb C
palMOHaJIbHBIM IIOKA3aTEeNEeM, CTENEHb C JIEHCTBUTENBHBIM II0KA3aTelEM,
JOrapu(pmM 4YuCia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO YUCIA, OCTaTOK
0 MOJIYJIO, palUOHAJIBHOE YHNCJIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJIbHbIX, IEJIbIX, PAlUOHAIBHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE
UCIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHBIIMKA OOLMH JenuTens u
HauMeHbIllee o0Ilee KpaTHOe, aNropuTM EBKiIMAa mpu pelieHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMHM INO3UIMOHHBIMM CHCTEMAaMH CUYHCIICHUS; YMEHHUE
BBIMIOJIHATh BBIUMCJICHHE 3HAUY€HUH U MpeoO0pa3oBaHUsS BBIPAXKEHUH CO
CTeTIeHSIMH M Jorapupmamu, Ipeodpa3oBaHus JAPOOHO-palMOHAIBHBIX
BBIDQXEHUI; yMEHHME OIEpUPOBATH MOHATHUAMU:  IOCIEAO0BATEIBHOCTD,

apudmernyeckas NpOrpeccusi, TeoMeTpuyecKas Mporpeccusi, OECKOHEUHO




yOBbIBaromas reoMeTpudecKkas pOrpeccus; yMeHue 3aJaBaTh
MOCJIEIOBATEIBHOCTH, B TOM 4YHCJE C IOMOIIBIO PEKYPPEHTHBIX (QOpMYyIT;
YMEHHUE ONEpUpOBaTh MOHATHSAMU: KOMILJIEKCHOE 4YMCJIO, CONpPSHKEHHBIE
KOMIUJICKCHBIE YHCIIa, MOJIYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3allUCH KOMIUIEKCHBIX uucell (reoMeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeThb TPOU3BOAUTH apUPMETHUYECKHe JCUCTBUS C
KOMILIEKCHBIMU YMCIIAMU; IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUSI KOMITIEKCHBIX
qucesl; ONEpUpOBaTh NOHATUSAMM: MaTpuua 2x2 u 3x3, omnpenenurenb

MaTpulbI, FeOMCTpI/ILIeCKI/Iﬁ CMBICJI OITPECACIIUTEIA

YMeHue OmepupoBaTh IOHATHSAMHU: PAlMOHAJBHBIC, HPPALUOHAIBHEIC,
NoKa3aTeJbHbIe, CTENCHHbIe, Jorapu(MUUYECKUE, TPUTOHOMETPUYECKUE
YpaBHEHHSI Y HEPaBEHCTBA, MX CHUCTEMbI; YMEHHUE OIECPUPOBATH MOHATHUSIMH:
TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
cucTeMa ypaBHCHUN U HEPABEHCTB, PABHOCHILHOCTh YPAaBHEHUH, HEPABCHCTB U
CHCTEM; YMEHHE pelaTh ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3IMYHBIX TPUEMOB; peEIIaTh YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
napaMeTpoM; IPUMEHSTh ypaBHEHHUS, HEPABCHCTBA, UX CHUCTEMBI Uil PELICHHUS
MaTeMaTHYECKUX 3aJad M 3aJad M3 pa3jIMyHbIX 00JIaCTeH HAYKH W peaibHOU

KHU3HU

YMeHue  omepupoBarh  MOHATHSAMHU:  (QyHKIUSA, YETHOCTH  (DYHKIUH,
NEePUOAUYHOCTh  (YHKIUU, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (YHKIMM, HauOoJbllleeé W HaUMEHbBIIEE 3HAYCHUS
GYyHKIIMM Ha TPOMEXYTKE, HEmpepblBHAsS (QYHKIIMS, aCUMITOTHI Tpaduka
dbyHKIIMM, TIepBas W BTOpas MPOU3BOJHAA (YHKIMU, TEOMETPUUECKHN U
buznyecKuit CMBICT MPOU3BOJIHOM, epBOOOpa3Hasi, ONpeAenEHHbI HHTErpa;
YyMEHUE HaxOJWTh AaCUMITOTHI rpaduka (YHKIUH, YMEHHE BBIYUCIATH
MPOU3BOJIHBIE CYMMBbI, MPOU3BEIEHUS, YaCTHOTO M KOMIIO3UIIMU (YHKIUH,
HaxXOJIUTh ypaBHEHHE KacaTeJbHOM K Tpaduky (yHKIHUHU;YMEHHUE HAXOJIUTh
MPOU3BOHBIC dJEMEHTAPHBIX (DYHKIMI; YMEHHE UCIOIb30BaTh MPOU3BOIHYIO
JUTSL UccrieIoBaHus (DYHKIIMM, HAXOIUTh HauOOJIbIINE U HAMMEHBIITNE 3HAYCHUS
byHKIMH; CTpouTh TpadUKM MHOTOUYJIEHOB C UCIOIB30BaHUEM armapara
MaTEeMaTUYeCKOT0 aHalih3a; NPUMEHSATh MPOU3BOAHYIO [IJIsi HAXOXICHUS
HaWJy4yllero pemieHuss B MPUKIAJHBIX, B TOM YHCIE€ COLHUAIBHO-
SKOHOMUYECKHUX M (PU3UYECKUX 3a/]adax; HAXOAUTh IJIOMAIN U 00bEMBI PUTYp

C IIOMOIIBIO HHTCrpaJia, MMPpUBOJUTH IIPpUMCEPBI MAaTeMaTHu4CCKOro




MOJIETTMPOBAHUS C MTOMOIIBI0 MU (hepeHIINATEHBIX YPaBHEHHH

YMeHne ornepupoBaTh MOHATHUSAMH: Tpaduk GyHKIMH, oOpaTHas (QyHKIHUS,
KOMIO3uIus  (QyHKIMHA, JuHEeHHas GyHKUWsA, KBaapaTuyHas (QyHKIHA,
pauMoHanbHass ~ (QYHKUUSA, CTeneHHas  (QyHKUMSA, TPUTOHOMETPHUYECKHE
¢yHkuuu, OOpaTHBIE TPUTOHOMETPUYECKHWE (YHKLIWHU, TIOKa3aTeslbHas |
norapupmudeckas GyHKIIUHA, YMEHUE CTPOUTh IpauKku W3ydeHHBIX (DYHKIIUH,
BBITOJIHATH NMPeoOpazoBaHus rpaduKoB (PYHKIUI, UCTIONB30BaTh TpauKu 1Jis
U3y4eHHsI TPOLECCOB M 3aBUCUMOCTEH, INpH pelIeHUM 3aJad U3 JApPYrux
y4eOHBIX MPEIMETOB M 3a/ad W3 peabHOW JKHU3HM; BBIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXAY BEIMYMHAMHU; MHCIOIb30BATH CBOMCTBA U TIpaduku
GyHKUMA JUIs pelieHus ypaBHEHUH, HEpaBEHCTB M 3ajad C IMapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHON INIOCKOCTH MHOKECTBA PELICHUM YypaBHEHMI,

HCPABCHCTB U UX CUCTEM

YMeHue peuiaTh TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM YHMCIIE HA HPOLEHTHI,
JIOJM U 4YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJOTH,
3amaud U3 O00JAacCTH yNpaBlIeHUS JHYHBIMH W CEMEHHBIMH (PUHAHCAMH);
COCTABJIAITh BBIPAKECHUS, YPABHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a[a4u, UCCIIEN0BaTh NOJIYYEHHOE PEIICHUE U OLICHMBATh IIPABJONOA00OHOCTh
pe3ynbTaToOB;, YMEHUE MOJECIUPOBATh pPCAIBHBIE CUTyallMd Ha  S3bIKE
MaTE€MAaTHKH; COCTABIIATh BBIPAKECHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCIOBUIO 3a7a4M, UCCIENOBATh IIOCTPOEHHBIC MOJEIU C UCIOJIb30BAHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3ynbTar

YMeHue onepupoBaTh NOHATHUAMHU: CpeHEe apuMeTHuyecKoe, MeanaHa,
HauOoJplllee M HaWMeEHbIlee 3HA4YEeHHUs, pa3Max, AMCIEpCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Hal0oOpa; yMEHHME U3BIIEKATh, WHTEPIPETUPOBATDH
UHpOpMalMIO, TPEJICTaBIeHHYI0 B TaliMIax, Ha AMarpammax, rpadukax,
OTpaXKaoIlyl0 CBOICTBA pealbHBIX MPOLECCOB M SBICHUN; IPEICTaBIATh
UH(POPMALIMIO C TOMOIIBIO Ta0IMIl M JHarpaMM; UCCIIEI0BaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'pa)UUeCKUX METOJIOB M 3JIEKTPOHHBIX
CpeACTB; TpaMuecKu MCCIE0BATh COBMECTHbIE HAOIIOACHUS C IMOMOILBIO

JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccuu

YMenue ONCpUpOBATh NMOHATUAMMU: CHy‘-IElﬁHBIﬁ OIIBIT U CJ'Iy‘iElfIHOC COGBITI/IC,
BEPOATHOCTH CHy‘I&ﬁHOI‘O CO6BITI/I$I; YMCHHUE BBIYUCIIATH BEPOATHOCTH C
HCIIOJIB30BaHHEM I‘pa(bI/I‘-IeCKI/IX MCETOHOB; NPUMCHATH (I)OpMYJ'ILI CJIIOKCHHA H

YMHOXEHHUSI BEpOSITHOCTEH, (OpMyNly TOJHOH BEpOSITHOCTH, (HOpMyIy




bepnymnu, xomOuHaTOopHbIE (akThl U (GOPMYIBI, OIICHUBATH BEPOSTHOCTH
peasbHBIX COOBITUN; YMEHHUE ONEpPUPOBATH MOHATHAMM: CIydaiiHash BEIMUYUHA,
pacrpezieieHue BEpOATHOCTEH, MaTeMaTHYeCcKoe OKHUIaHUE, IUCIepCHs U
CTaHJApTHOE OTKJIOHEHHE CIy4YailHOW BENWYHMHBI, (YHKLIHU paclpeseleHus u
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTENIbHOIO U HOPMAIIBHOTO pacIpeleieHHi;
YMEHHME HCIOJIb30BaTh CBOMCTBA W3YYEHHBIX pPACIPEAEICHUN Ui pPELICHUS
3aJa4; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OONBIIMX YHCET, METOJIbI
BbIOOPOYHBIX HCCIIEOBaHUI; yMEHME NPUBOAUTH IPUMEPHl IPOSBICHUS
3aKOHa OOJIPIIMX YHWCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
OIIEpUPOBATH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO COUETAaHUM, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSATh KOMOMHATOPHBIE (haKThI
U pacCyXJeHHs U1 pEUIeHMs] 3aJad; OLICHMBATh BEPOSTHOCTH pEaJbHBIX
COOBITHIA; COCTAaBJIATH BEPOSITHOCTHYIO MOJEIb W  HUHTEPIPETHPOBATH

IIOJIy4EHHBIN pe3ysbTaT

YMeHue onepupoBaTh NOHATUAMU: TOYKA, MPsAMasi, MIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMUYMHA YIJIa, IUIOCKUH YroJ, IBYTPaHHbIA yroil, TpEXTpaHHbIH
yroJl, CKPELIMBAIOLIUECS MpsMblE, MAPAICIBHOCTh U IMEPHEHAUKYISPHOCTh
OpSAMBIX W IUIOCKOCTEH, Yrol MEXAYy HpSIMbIMM, Yol MeEXIy NpsSMOH HU
IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU, PACCTOSIHME OT TOYKH J0 IIOCKOCTH,
paccTosiHUE MEXIy INPSAMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSMHU; YMEHHE
UCIOJIb30BaTh IPU  PELICHUM 334ad M3ydyeHHble (AaKTbl U  TEOpPEMBI
IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUPA;
CTPOUTh MaTEMaTHYECKHE MOJENN C TMOMOIIbI0 T'€OMETPUYECKUX MOHITUH U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU MIPAKTHUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOMAAL (UTYpbl, 00BEM (UTYpPHI,
MHOTOTPaHHUK, NMPaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHMKaA, KYO,
napajjenenunes, Npu3Ma, nupamuaa, (urypa M MOBEPXHOCTh BpalleHHS,
HWIMHIpP, KOHYyC, ap, cdepa, MIow@aab c@epbl, IJIOMAAs MOBEPXHOCTH
OUpaMUIbl, TPU3MbI, KOHYCa, IWIMHApa, O0BEM Kyba, NPsAMOYroJbHOIO
napajuiesienunena, NupamMuabl, TpU3Mbl, HUJIMHAPA, KOHYyCa, 1Iapa, pa3BEpTKa
MIOBEPXHOCTH, CEUEHUs KOHyca W ULWIMHApA, MapaJJICIBHBIE OCU WIH
OCHOBaHHUIO, CEYEHME IlIapa, IJIOCKOCTh, Kacaromasica cdepbl, LUIUHAPA,
KOHYCa;yMEHHUE CTPOUTH CEueHue MHOI'OTpaHHMKA, n300paxkaThb
MHOTOTPaHHUKH, GUTYPHI U TIOBEPXHOCTU BPALICHUS, UX CEYEHHUSI, B TOM UHUCIIE

C NOMOINBKO  DJICKTPOHHBIX  CPCACTB, YMCHUC NPUMCHATH CBOMCTBaA




reoMeTpUUecKux (uryp, camocTosiTeNnbHO (OPMYIHPOBATh OIpeAeTeHUs
u3ydaeMbIX (QUTYp, BBIBHTaTh THUIIOTE3Bl O CBOMCTBAX H MpH3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WJIM ONPOBEPraTh UX; YMEHHUE
NPOBOJUTH KJIAcCH(PUKALKI0 (QUTYp O pa3IMYHBIM NPU3HAKAM, BBIIOIHATH

H606XOI[I/IMI>IC AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

11

VYMeHue onepupoBaTh NOHATUSAMU: JBH)KEHUE B MPOCTPAHCTBE, NapaliebHbIN
IIEPEHOC, CUMMETpUsS Ha IUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 10100us, MOA0OHbBIE (DUTYPBI; YMEHHE PACIO3HABATh PAaBHBIE
U 1mono0HbIe (UTypBl, B TOM YHCIE€ B NPUPOAE, HUCKYCCTBE, APXUTEKTYPE;
UCIOJIb30BaTh N€OMETPUYECKHE OTHOLICHMs IPHU PELICHUU 33a/ad; HaXOIMUThb
FEOMETPUUYECKHUE BEIMYMHBI (UIMHA, YroJl, IUIOIAa[b, 00ObEM) NpU pPELIECHUU
3ajjad M3 JIPYrUX Y4eOHbIX HPEIMETOB M U3 PEAIbHOM KU3HHU;YMEHHE
BBIUUCIISITh TEOMETPHUYECKHE BEIMYUHBI (IJIMHA, YTOJ, IUIOMIaah, OOBEM,
IUIOINAAb TOBEPXHOCTH), MCIOJIb3YSl U3ydeHHbIE (OPMYNbI U METOJbl, B TOM
yycie: IUIOMIAJb IOBEPXHOCTH NHUpPaMHUbI, MPU3MbI, KOHYyca, LMIUHIpA,
wiomaas chepbl; 00bEM Kyba, IpSAMOYToJIbHOIO Napajulenenunesa, TMpaMmubl,
IOpU3MBI, LWIMHIPA, KOHYCa, 11apa; YMEHHE HaXOAUTh OTHOIIEHUE OOBEMOB

oI00HBIX QUryp

12
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YMeHue ONCpUpOBaTh IMOHATUAMH: HNPAMOYIOJIbHAd CHUCTEMA KOOPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAMHATBHI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHHUEC BCKTOPA HA YMUCIIO, PA3JI0KCHUC BCKTOPA I10 6a3Hcy, CKaJIpHOC
MPONU3BCACHUC, BCKTOPHOC NPOU3ZBCACHHE, YIroJl MCKAY BCKTOpaMU, YMCHHC
HCIIOJB30BaTh BCKTOpHLIﬁ )51 KOOpI[I/IHaTHI:Jﬁ METOA JJIA peHIcHuA

reOMETPUUYECKUX 3ajiay U 3a7a4 APYrux y4eOHbIX IPEeIMETOB

YMmenune BI)I6I/IpaTI> HOI[XOI[?[HII/Iﬁ MCTOO IJid PCHICHUA 3aaadyd, ITOHUMAHHUEC
3HAYUMOCTH MATCMATUKU B H3YUCHUHU MNPUPOAHBIX U O6H_ICCTB6HHI>IX
nmponeccoB u HBHeHI/Iﬁ; YMCHHUE pPACIIO3HAaBaTb IMPOABJICHUC 3aKOHOB
MAaTCMAaTUKH B HCKYCCTBC, YMCHUC IIPUBOJAUTH IIPUMCPLBI MATCMATHYCCKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 UYucia v BBIYUCICHHS
11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCEN
12 Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOHM, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaATypalbHOH creneHu. JleficTBUA ¢ apu(MeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ menbiM mokazareneM. CTemeHb C  PalMOHAIBHBIM  ITOKA3aTesIeM.
' CaolicTBacTeneHU
15 CuHyc, KOCHHYC ¥ TAaHICHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajgbHbIC JOrapu(MbI
JelicTBuTenpHbIe yucaa. Apu(METHYECKUE ONEepaluy C ICHCTBUTEIBHBIMU YHCIAMH.
17 [TpuOMKEHHBIEBBIYUCIICHUS, NpaBUJIAOKPYTIICHUS, NPUKUIKA u
OLCHKAPE3yIbTaTaBbIUUCICHUI
1.8 [IpeobpazoBanneBBIpasKEHUI
1.9 KommuiekcHpieuncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHABHbIE YPABHEHHSI
2.2 WppannonanbHbieypaBHEHUS
2.3 TpuronomeTpuyeckueypaBHEHUS
2.4 [Toka3arenbHble U TorapupMUIeCKHeypaBHEHHS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbleHEpaBEHCTBA
2.7 [Toka3arenbHble U TOrapu(PpMUIECKHEHEPABEHCTBA
2.8 TpuroHoMmeTpuyeckueHepaBeHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl JTMHEWHBIX ypaBHEHUN. ONpeaennuTens MaTpULbI




OyHKIUYT U TpapUKU

Oynkuus, crnocodsl 3amanus QyHkiuu. ['padpuk dysxmnum. B3ammbHO 00paTHBIE

3 ¢ynkuuu. YétHbie 1 HeuéTHBIC PyHKUIUU. [leproanueckuedyHKIIHI
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymun ¢yHknum.
3. [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbl 1 MUHUMYMBI pyHKIMHM. Hanbombiiee 1 HauMeHblee 3HadeHne GyHKIUU
Ha NIPOMEXKYTKE
33 CrenenHas (yHKIHS C HaTypaJbHBIM U LI€JbIM HOKa3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMOTOTH rpadukoB GpyHKIMA. CBoOMicTBA (PYHKIMI, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI3aIaHHUSIIOCIICAOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMyia CII0KHBIX MPOLIEHTOB
4 HauanamaremaTnueckoroanaimmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe A€eMEHTAPHBIX (YHKIIUN
42 [IpumeHeHne NPOU3BOAHOM K HCCIENOBaHHUIO (YHKIMH Ha MOHOTOHHOCTh U
' sKcTpeMyMbl. Haxo)x1eHMeHanboIb1Iero 1 HauMeHbIero3Ha4eHusA Q) yHKIIMHHAOTPE3KE
4.3 [TepBooOpa3znas. MuaTerpain
5 MHOXeCTBa U JIOTHKa
5.1 MHoecTBO, onepaluu Haji MHOKecTBaMU. J[narpaMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 Ormucare/bHasCTaTHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 OUrypbIHAIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTUBPAIIICHUSI
7.5 KoopauHaTel 1 BEKTOpPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Maremaruka. BepositHocTh U ctatuctuka: 10-11-e kinaccsl: 6a30BbId U
yriyOneHHbId ypoBHU: yueOHuK; Bricoukuii U.P., Amenko U.B.; nox penakuueit
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