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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmma yge0HOTo Kypca «BeposiTHOCTh U CTATUCTHKA) 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe denepanbHOTO TroCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIApPTa CpeaHero oomero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAJULIUN
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00ecCreunMBaeT OBJIAJCHUE KITIOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIBHOTO PA3BUTHUSI JIMYHOCTU
o0yyJarouuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblit Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS MPOJIOIDKCHHEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOrO YpOBHSI OCHOBHOHM ImKoubl. Kypc
npeaHa3HayeH A GOpMHUPOBaHUS Y OOy4arOIIMXCsl CTATUCTUYECKON KyJIBTYpbl U MOHUMAHUSA
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMaTU4YECKOTO MHCTPYMEHTA JUIsl M3Yy4YEHHS CIlydalHBIX
cOOBITHH, BeMMYMH W TpoueccoB. llpm wu3ydeHmm Kypca oOOTramaroTcs NpPeACTaBICHUS
yyalmxcs 0 METoJax MCCIeI0BaHNUS U3MEHYMBOIO MUpa, Pa3BUBAETCSl IOHUMAHUE 3HAYUMOCTU
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO03HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKpeIUICHWE 3HAHWM, MOJYYEHHBIX MPU HU3Y4YE€HUU
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTHE NPEJICTaBICHUM O CIy4yalHBIX BEJIWYUHAX U
B3aMMOCBA3SX MEXKIYy HHMH Ha BaXHBIX IPUMEpax, CIOXKETbl KOTOPBIX ITOYEPIHYTHI W3
OKpPYXaroIlero Mupa.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKTYype yuyeOHOro kypca «BeposTHOCTh u
CTaTHCTHKa» CpeAHEeH IIKoJbI Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOIIME OCHOBHbBIE
conepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSTHOCTHY, «Ciy4aiiHble BETMYMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyto uacTh Kypca 3aHMMaeT M3ydy€HUE TE€OMETPUYECKOro U OMHOMHAIBHOIO
pacrpefieieHuii M 3HAKOMCTBO C HX HENPEpPhIBHBIMU aHaJOoraMu — T[OKa3aTelbHbBIM U
HOPMAaJIbHBIM PACIIPENETICHUSAMM.

Conepxxanne JuHUM «Cry4aifiHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOM JIJIst
dbopMUpOBaHUSA TPEACTABICHUI O pacHpelesieHUd BEpOSITHOCTEH MEXIy 3HAYCHUSIMU
CIIy4aiHBIX BEJIMYUH, a TAKXKe 3Ta JIMHUSA HEeoOXoAuMa Kak 0aza JUIsl u3y4eHHs 3aKOHa OOJIBIINX
yucen — (QyHIAMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIETO B NMPHUPOJIE M OOIIECTBE U HMEIOIEro
MareMaThueckyro  (opmanmmzanmioo. CaMm  3akoH  OOJBIIMX  YHCeN  Ipejlaraercs B
03HAKOMUTENILHOUN (pOpMe ¢ MUHUMAJIBHBIM HCIOIb30BaHUEM MaTeMaTH4ecKoro (hopManusma.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CITyYailHBIMU BEIMYMHAMM, aKIEHTHUPYIOT BHUMaHUeE
IIKOJIbHUKOB Ha ONMCAHWM U W3YYEHHUH CIy4yaillHBIX SBJICHMM C IOMOIIBIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAHUE YIEISIETCS TOKA3aTeIbHOMY U HOPMAJIbHOMY pacIipe/leIeHUsIM,
OpU O3TOM MpEAIoJaraeTcs O3HAKOMMTEIbHOE H3ydeHHEe MaTepuana 0e3 J0Ka3aTesbCTB
MIPUMEHSEMBIX (haKTOB.

Ha u3yuenne yuebHOro Kypca «BeposSTHOCTh M CTAaTHCTUKa» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

[IpencraBienue NaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpenHee apudmMeTrnyeckoe,
MeAuaHa, HauOoJblliee W HaWMEHbIIee 3HAYEHUs, pa3Max, MAUCIEePCUs U CTaHJApTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHple SKCIIEpUMEHTBI (ONBITHI) M CIIyY9aliHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyJaiiHbIe OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposTHOCTH cOOBITHI
B OIBITAaX C PABHOBO3MO)KHBIMH DJIEMEHTAPHBIMH COOBITHUSIMHU.

Onepauuu Haj COOBITHAMH: TEepecedeHHne, 0ObeTUHEHHE, MPOTUBOIOJIOXKHBIE COOBITUS.
Huarpammsl Ditniepa. Dopmyiia cI0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CiydyallHOrO SKCIIEpUMEHTA.
®opmyna noJHOU BepoaTHOCTH. HezaBucumMbie cOOBITHSI.

Komb6unaropnoe npasuino ymHoxeHus. IlepectanoBku u Qakropuan. Yucino coyeTaHuid.
Tpeyronsauk ITackans. @opmymna 6maoma HeroToHa.

buHapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIEX U HeyAada. He3aBucuMble UCIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 nepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTed. JlMarpaMma pacnpezesieHusl.
[Tpumeps! pactipesienieHuii, B TOM 4HCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKU  CIYYaWHBIX BEJIMYMH: MATEMaTHYECKOE OXKHUIAHUE,
JIACTIEPCHUS U CTAaHJIAPTHOE OTKJIOHEHUE. [[prumMepsl MPUMEHEHUsI MAaTEMATHYECKOTO OKHUIAHUs, B
TOM 4YHCIIe B 3aJadax W3 IOBCEIHEBHOW KU3HH. MaTeMaTH4yecKoe OXKHJaHWe OWHApHOU
CIy4YallHOM  BENMYMHBI. MaremMaTH4eckoe OXHUJAHUE CYMMBl  CIIy4allHbIX  BEJIMYMH.
MaremaTrueckoe 0XKHIaHue U JUCIIEPCHsI TEOMETPHUYECKOT0 U OMHOMHUAIBHOTO pacpeIelICHHIA.

3akoH OOJIBIIIUX YKCEN U €T0 POJib B HayKe, MpUpojae U obmecTBe. BEIOOpOUHBIN MeTO
HCCJIeIOBaHUM.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH paclpeiesIeHHUs.
3agauv, TPUBOMSIIIME K HOPMalbHOMY pacnpeneineHuto. lloHsatne o HOpMaIbHOM
pacrpeeeHu .



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXKIAHCKOW MO3UIMKM OOydyaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOrO MOBEACHHUS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajauy, pEeHIeHUH, pacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0Oe30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTU TPYIO0JIIO0US; MHTEPECOM K Pa3IMYHbIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMY OOpa30BaHHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHUX IPOLECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX Ipo0JieM; OpHEeHTauued Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB ¥ OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaTbl OCBOCHUS POTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCBUaMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU [Isl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIHFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsSMBbIE
U OT TMPOTHBHOTO), BBICTPAWBATh AapPTyMEHTAIUIO, TPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIHI;

e BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® WCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATEIBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIHO CIJITAHWUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENILHO  (OpMynaHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaMm
NPOBEAEHHOTO HAOIIOICHNS, UCCIIEAOBAaHMs, OLEHUBATh TIOCTOBEPHOCTh MOJTYYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 0000IICHHMIA;



® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE IIPOLIECCA, & TAK)KE BBIIBUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBIATH AePUUIMTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATD,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTypupoBaTh HUHGOpMAIUIO, TMPEACTaBIATH €€ B  pa3IuyHbIX (dopMmax,
WTIOCTPUPOBATH TpaduuecKy;

® OlEHUBaTh HAAEKHOCTb HH(OPMALMU IO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oelicmeus, 00ecneuusaom c@hopmuposanHoCcms

COYUANLHBIX HABLIKOE 00YYATOUUXCA.

Oo0menne:

® BOCIPHUHHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
MOJIyYEHHBIA pe3yibTarT;

e B X0jie OOCYXXJEHHs 33J]aBaTh BOIIPOCHI 110 CYILIECTBY 00CYKIaEMOU TEMBbI, IPOOJIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh HJAEH, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JPYIMX YYacTHHUKOB JHAaJIoOra,
OoOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme hopMynHpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJIbTaThl PEIUEHUS 3a7aud, IKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIBHOM pabOTHI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh [Eeldb COBMECTHOW JESTeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOTHl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJIaTh MPOLECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJITOPUTM pPELICHHs 3aJaud, BBIOMpaTh CHOCO0 peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HX pe3yibTaTOB; BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Ja4ud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

UuTtath U CTPOUTH TAOJIULIBI U TUATPAMMBI.

OnepupoBaTb MOHATUSIMHM: cpelHee apudmeTHdeckoe, MenuaHa, HauOoJblIee,
HauMEHbIIIEE 3HAYCHHUE, Pa3MaxX MacCUBa YUCIOBBIX JIaHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIYYalHBIA 3KCHEPUMEHT (OMbIT) U CiydailHOe coOObITHE,
DIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXO0J) CIYyYailHOTO OMNBITA; HAXOIUTHh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHH B M3YYEHHBIX CIYYalHBIX 3KCIIEPUMEHTAX.

Haxoauts u popmynupoBaTh cOOBITUS: TIEpECECUCHUE U OOBEIUHEHNE JTAHHBIX COOBITUH,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; IIOJIb30BAThCS AMarpaMmamu Oinepa u
(bopMyIoi croxeHHus BEpOATHOCTEH MPU pEeLIeHNnH 3a1a4.

OnepupoBaTh MOHATHSIMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO JIEpeBa CIy4aifHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh NOHATUSIMM: HCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUSA, CEPUS HCIBITAHWUH,
ycrex M Heylaya; HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCHUMBIX HCIBITAaHHH 10
MEPBOro ycIlexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuy UcTibITaHui bepHysim.

OnepupoBaTh MOHATHSAMH: Cily4ailHas BeNWYHMHA, pacIpeleleHHe BepOSITHOCTEM,
Juarpamma pacipeeneHHus..

11 KJIACC

CpaBHHMBaTh BEPOSITHOCTH 3HAUYECHUM CIy4yallHON BEIMYMHBI MO PACHpPENETICHUI0 WUITU C
MOMOILIBIO AHArpaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHUYECKOTO OXHUIAHUS;, TPHUBOAWTH MPUMEPHI, Kak
MPUMEHSIETCd MaTEMaTHYeCKOEe OXHUAaHWE CIy4alHON BEJIMYMHBI HaXOAWTh MaTEeMaTHUeCKOe
0’KHMJIaHHE 110 JAaHHOMY paclpeeIeHHIO.

HmeTs mpeacTaBiieHre O 3aKOHE OOJBIINX YHCE.

HmeTh npeacTaBiieHne 0 HOpMajabHOM paclpeesieHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mpakrmseckue (undposbie)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 bu6nmoreka IIOK
CTaTHCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4JaiiHble OIBITHI M CIy4alHbBIe COOBITHS,
2 omrTIH c paBHOBOSMO)KH}I;IMI/I 3 1 Bubmmorexa HOK
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMU HCXO0IaMH
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmorexa [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOSATHOCTb, IEPEBO
4 CIIy4aifHOTO (I))anTa (l)oplf/llyia MOJTHOM 6 bubmmorexa LIOK
’ . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITUI
5 DneMeHThl KOMOMHATOPUKU 4 bubmmorexa LOK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu mocienoBaTeabHbIX UCTIBITAHUN 3 1 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
7 CrnyuaiiHble BeTHUUHBI U paclpeieTICHHUs 6 bubmoreia LIOK
https://m.edsoo.ru/e0b7b0f1
. bubmmorexa LIOK
8 O00011IeHE U CUCTEMATH3AaIUs 3HAHUH 5 2 https://m.edsoo.ru/e0b7bOfL
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[TPO'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 MaremaTuyeckoe OKUJIaHUE CITy4yalHOU 4 bu6nmoreka [IOK
BEJTMYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE Bbu6moreka [JOK
2 .. 4 1
CITy4ailHOW BEJTMYUHBI https://m.edsoo.ru/5fbc5dcl
3 3aK0H OOJIBIITNX YUCEIT 3 1 bubmrorexa LIOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiyyaliHbIE BEIMUUHBI 2 bubnnorexa [JOK
(pacmpeaeneHus) https://m.edsoo.ru/5fbc5dcl
5 HopmanbHoe pactipenenenus 2 1 brbmmorexa LIOK
P pactipea https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 06001IeHUE U 19 5 bu6nmorexa LIOK
CHCTEMATH3aLMA 3HAHUHI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBEPSIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 Teopust BeposSTHOCTEW U CTATHCTUKA
6.1 YuraTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
OnepupoBaTb HOHATHAMM: CpeAHEe apu(MeTHUecKoe, MeIuaHa,
6.2 HauOospliee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
cilydaifHoe COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
6.3 CIIy4alHOTO  OIBITA;  HAaxOIUThb  BEPOATHOCTM B  ONBITax C
PaBHOBO3MOKHBIMU CIy4allHBIMU COOBITHSIMH, HaXOJIUTh U CPAaBHMUBATbH
BEPOSATHOCTH COOBITUI B M3YUEHHBIX CIyYalHbIX IKCIIEPUMEHTaX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceueHre U OObeInHEHHE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpaMmMamMu  Dijnepa W QOpPMYNOH  CIOXKEHHS
BEPOSTHOCTEN MPH PELICHUHN 3a]1a4
OnepupoBaTb TOHATHUAMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMbIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C IOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MOMOIIBIO J€PEBA CIYYAHHOIO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTh NOHATHAMM: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
6.7 WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
' HE3aBHCHMBIX MCIBITAaHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn
6.8 OnepupoBarh TNOHATUSAMHU: ClydalHas BEJIMYMHA, paclpeiciieHue

BEPOATHOCTEN, [Uarpamma pacipeeeHus

11 KUIIACC



Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsIeMoOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yjabTara
) Teopus BepOsSTHOCTEHN U CTATUCTUKA
5 1 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIy4ailHOM BEIWYHMHBI 1O
' pacIpeiesieHUI0 WIH C TOMOIIBIO JUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHUAAHWS, HPUBOJIUTH
5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIUTh MAaTEMAaTUYECKOE OXHJIAHHE [0
JAHHOMY pacIpeiesICHUI0
5.3 Hmets mpeacraBieHne o 3aKOHe OOJBIINX YHCEeT
5.4 Nmetsb npeacraBiaeHue 0 HOpMaJIbHOM paclpeAesIeHUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C MOMONIbIO Tabimmn wu  guarpamm. CpenHee
6.1 apupMmeTHyeckoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YailHble COOBITH. DJIeMEHTapHbBIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3ocTs uyacToThl U
6.2 BEPOATHOCTH cOObITUIN. CiydailHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHSIMH.  BeposTHOCTM ~ COOBITUHI B OmBITaXx €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU
6.3 Onepauuy HaJx COOBITUSMU: IIepeceuyeHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIoKEeHUs] BEpOITHOCTEH
6.4 YcnoBHas  BEPOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4allHOro
' skcniepumenTa. dopmyna nosHo# BeposiTHocTH. HezaBucrumMbie COOBITHS
65 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa
bunapublii cnyyaliHelii ONBIT (WCIBITAaHUE), ycnmex M Heynada. HesaBucumble
6.6 ucneltadus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOCTel. [narpamMma pacnpeneneHus.
' [Tpumeps! pactipeiesieHni, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTE€MaTH4YECKOE OXKUIAHHE,




JIACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
OXKMJIaHMSI, B TOM YHCIE B 337a4ax M3 IMOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHWe OWHAPHOW CIIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHUE CYyMMBI
CIIy4alHbIX BEIMYMH. MaTemMaTH4ecKoe OKHUJIAHHUE U AUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

5.3

3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olriecTBe. BrIOOpOUHBIH

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPEpBIBHBIX  CIy4alHbIX BenuuuH. [loHSATHE O TIUIOTHOCTH
pacnpenenenus. 3aia4uu, NIPUBOASIINE K HOpMaIbHOMY pactipenenenuto. [lonarue o

HOpMAJIbHOM pacIpCacICHUU




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bianenne Meromamum  J10Ka3aTelbCTB, QJITOPUTMAMM pELUEHUs 3a7ad;
yMmeHue ¢GOopMyIHpOBaTH U OINEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYJINpOBaTh
o0paTHOE M TPOTUBOIOJIOKHOE YTBEPXKIECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEDBI, HCIIOJIB30BATh METOJ MAaTEeMAaTHYECKOM MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXACHUS MPU PEIICHUU 3aJ]1a4, OLEHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpali HaJ MHOXKECTBaMU;
YMEHME MCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJisg OUCaHus
peaJIbHBIX IPOLECCOB M SBJICHUN M MpPU PELIEHUM 3a/ady, B TOM YHUCIE U3
JIpYTruX Yy4ueOHbIX NPEIMETOB; YMEHHE OIEepUpOBATh MOHATHAMM: Ipad,
CBSI3HBIM Tpad, nepeBo, LMK, rpad Ha IJIOCKOCTH; YMEHHME 3a7aBaTh U
ONHUCBIBAaTh T'padbl Pa3IUYHBIMU CIIOCOOAMHU; HCIIOJIB30BaTh Ipadbl MpH
pelIeHnN 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJlbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHaJIbHBIM IIOKA3aTENIEM, CTENEHb C JIEHCTBUTENIBHBIM IIOKA3aTEIIEM,
jgorapupM yHciaa, CUHYC, KOCHHYC M TaHI€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK II0 MOJYJIO, PAalUOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIETbIX, PALIMOHAIbHBIX, JeCTBUTEIbHBIX YHCET;
YMEHHME HCII0JIb30BaTh MPU3HAKH JIETMMOCTH, HAaWMEHbIIMH oO0mui
JenuTedh W HauMeHblllee oOmiee KpaTHoe, anroput™ EBkinuga npu
pellIeHnH 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
pallMOHaJbHBIX  BBIPAKEHUH;  YMEHHME  ONEpPUpPOBaTb  MOHATUSIMHU:
MOCJIEI0BATENbHOCTh, apuMeThyeckass TIporpeccus, TIeoMeTpHyecKas
nporpeccusi, OECKOHEYHO YOBbIBalIlas TIeOMETpUYecKas IpOrpeccHs;
yYMEHHUE 3aJaBaTh IOCIEJOBATENIBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHHE ONEPUPOBATh MOHATUAMHU: KOMILJIEKCHOE
YHCIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TPUTOHOMETpHUUECcKass M  anreOpauyeckas); YMETb
NPOU3BOIUTH apu(pMeTUYecKre JeHCTBUS C KOMIUIEKCHBIMHU YHCIIAMH;
IPUBOJIUTH NPUMEPHI MCIIONB30BaHMUsI KOMIUIEKCHBIX UHCEN; ONEPUPOBATh




HNOHATUAMM:  MaTtpuma 2x2  u  3x3, omnpeienuTenb  MaTpHIIb,
reOMETPUYECKUI CMBICI OIPEAeIUTENs

YMeHHe onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIEC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH INOHATUIMMU:
TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa30BaHUE, YPaBHCHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMH W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C N1IapaMEeTPOM; IIPUMEHATh YPAaBHEHM I, HEPABEHCTBA, UX CUCTEMBbI
JUI PEUICHHs] MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pasziInuHbIX objacreit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKIMH, HauOoOJbllee M HAUMEHbLIEEe 3HAYCHMS
(GyHKIMU Ha MPOMEXYTKe, HelpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas M BTOpas NMPOU3BOAHAA (DYHKLHHU, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOM, TepBooOpasHasi, OIpeneIEHHbIN
UHTETPa, YMEHHE HAXOIUTh ACUMOTOTHI Tpadpuka (GYHKIUH; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaguKy QyHKIMH; YMEHHE
HaXOJIUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHUE HCIOJIb30BaTh
HOPOM3BOJHYIO JUIsl MCCIelOoBaHUA (DYHKIHMM, HaXOQUTh HaumOONIbIINE H
HalMEHbIIME 3HaueHHs (QYHKUUN; CTPOUTh TIpapUKd MHOTOWIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
IPOU3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DPKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
wiomaad U o0bEMBI PUIYp ¢ TMOMOIIBIO MHTETpajia; MPUBOAUTH NMPUMEPDI
MaTeMaTHYECKOTr0 MOJIIMPOBAaHUs C MOMOINbI0  JupdepeHInalIbHbIX
yYpaBHEHUNU

YMeHue oneprupoBarh MOHATUSAMU: rpa@uK QyHKIMH, oOpaTHas QyHKUHMSA,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
panyoHanmbHass (QYHKIHWS, CTerNeHHas (YHKIHS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKLUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (PyHKIIHMM, UCTIONB30BaTh
rpaduKy JUIs U3y4YEeHHUs MPOLIECCOB U 3aBUCUMOCTEH, MIPU pEIeHUH 3a7ady
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 peajlbHON KHU3HM; BbIPaKaTbh
(GopMynaMu 3aBHCUMOCTH MEXIY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUMH U pelleHHs ypaBHEHMH, HEPaBEHCTB M 3ajlad C
napameTpamy; H300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/JaYd pa3HBIX TUIOB (B TOM YHCIE Ha




NPOIEHTHI, OJM ¥ YacTH, HAa JBHXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/1ayd, HCCIENIO0BAaTh IIOJYyYEHHOE pELIECHUuE U
OLICHUBATh MPaBIOMNOJOOHOCTh PE3ylbTaTOB; YMEHHE MOJEIUPOBATH
peajibHblEe CHUTyallMM Ha $3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJYYEHHBIN pe3ysbTar

YMeHue omnepupoBaTh MOHATHSAMHU: CpefHee apudmeTnyeckoe, MeIuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHUE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTPaKAIONIYI0 CBOWCTBA PEAJbHBIX IMPOLECCOB U SBICHHUMN; MPEICTABIATH
UHQOpMAIMIO C TOMOWIbIO TaONWI] W JAWarpaMM; HUCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IMPUMEHEHHUEM TIpapHuuecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKy MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCenBaHMs M JJMHEHHOM perpeccuu

YMeHHe onepupoBaTh IOHATUSAMM: CIIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJNb30BaHMEM TIpaUUecKuX METOJIOB; MPUMEHSAThH
(GopMyNbl CIOKEHUS M YMHOXEHHs BepOsATHOCTEH, (opMyny monHOi
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBATh BEPOSITHOCTH peabHBbIX COOBITHI; YMEHHME ONepupoBaTh
MOHATUSAMHM:  Clly4aiiHash  BEIWYMHA, PACIPEICICHUE  BEPOSITHOCTEM,
MaTE€MaTU4YeCcKoe OKHMJIAaHHWE, IUCIEPCUs M CTaHAAPTHOE OTKIIOHEHHE
CIIy4alHOM  BeJIMYMHBI, (QYHKUMM  pacrupefeseHuss U  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO W HOPMAJIBHOTO PAaCIpElENICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACIpPEACIICHUN Ul pELICHUs 3a1ad;
3HAaKOMCTBO C TOHSATHSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBaHMI; YMEHUE PUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
qucel B MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBAThH
MOHATUSMH: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHHWW, YHUCIO
nepectaHoBoK; OvHOM HblOTOHA; yMeHHEe NPUMEHSTh KOMOMHATOPHbBIE
bakThl U paccyXIeHus s pelIeHHs 3ajad; OLEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITHI;  COCTaBJIATH  BEpPOSITHOCTHYIO  MOJENIb U
UHTEPIPETUPOBATH MTOIIYYEHHBIN pe3ynbTaT

YMenue omnepupoBaTh  MOHATUSAMHU:  TOYKa, MpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIyd, BEIUUMHA YIJa, MJIOCKUN yrojl, ABYTPaHHbIN
yroJi, TpEXTPaHHBIM YroJ, CKpellMBarolIuecs MpsiMble, MapauieIbHOCTh U
NEePIEeHIUKYIIPHOCTD MPSMBIX U TUIOCKOCTEH, Yroa MEXAy MPSMBIMU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
TOYKU JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY NPSIMBIMH, PACCTOSIHHUE MEXKITY
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MJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MPH PEIICHUH 3a/1ad H3Yy4YCHHbIC
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBEKTOB
OKPY’KAIOIIeT0 MHpa; CTPOUTh MAaTEMaTHYEeCKHE MOJENIU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pelIaTh CBS3aHHbIE C HUMU
MPAKTUYECKHE 3a/1a4H

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAnb (GUrypel, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPaBWIbHBIA MHOTOTPAHHHK, CEYCHHWE MHOTOIPaHHUKA,
Ky0, Napajulenenunesn, Npu3Ma, OUpamMuaa, (uUrypa u IOBEPXHOCTD
BpaIlleHMsl, LWIMHIP, KOHYyC, Iap, cdepa, IUIOMAAb cepsl, IUIONIaIb
NOBEPXHOCTU THPAaMUIBI, TNPHU3MBI, KOHyca, LWIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO ~ TapaJIeNienuIe/ia, MUPAMUAIbl, TPU3MBI, WIHHIPA,
KOHYycCa, Imapa, pa3BéPTKa IMOBEPXHOCTH, CEUYCHUS KOHyca M IWIMHIPA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomasacs cepbl, NWIMHApPA, KOHYCa; YMEHHE CTPOUTHb CEUYCHUE
MHOTOTPaHHHMKA, HM300pakaTb MHOTOTPAaHHUKH, (QUIYpHl U TOBEPXHOCTH
BpAIlIEHHs], UX CEYCHUS, B TOM YHUCIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHE IPHMEHITH CBOWCTBA T€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIHHO
(GopMyIHpOBaTH ONpPEAETICHUS U3y4aeMbIX (UTYp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX M TPHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIM
OmpoBepraTh MX; YMEHHE TPOBOAWTH KIAacCHPHUKAIUIO GUTYp TIO
pa3IMYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
HOCTPOCHHUS

VYMeHue onepupoBaTb ~MOHATHSIMHU:  JBUJKEHHE B  IPOCTPAHCTBE,
napajieIbHbIil MEPEHOC, CUMMETPHUsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0100Us, TNOJOOHBIE (UIYPB; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TPH
PeICHMU 3aJa4d; HaXOJUThb TI'COMCTPHYCCKUC BCINYUHBI (JIJ'II/IHa, yroi,
I0MIa/1b, 00BEM) MPU PelIeHUH 3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATh TEOMETPUUECKHE BEIUYHMHBI (JIMHA,
yroJ, IUIOMIa[b, O0BEM, MJIOMIAAb MOBEPXHOCTH), HCIOJIB3Ysl H3yYeHHBIC
dbopMynbl ¥ METOABI, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH MHPAMUJIBI,
NpU3Mbl, KOHYyCa, IWIMWHApa, IUlomanas chepb;; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O mHapajuiCjCnuicaa, nupaMuabl, IIOpU3MbI, LTUIWHApPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00BbEMOB MTOAOOHBIX (PHUTYD

YMeHue ornepupoBaTh MOHATHUSMHU: TMPSMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joXKEHHEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YOl MEXay
BEKTOPAMU; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JIIs
pelleHus: TeOMETPUUYECKUX 3a1a4 U 33/1a4 APYTUX yUeOHBIX IPEIMETOB
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MpOLIECCOB W SIBJICHUW; YMEHHE pacro3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypajabHOM cTerneHHu. JleWcTBUS ¢ apu(METHYECKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenenb ¢ nensiM nokaszarenaeMm. CTeneHb ¢ palMOHANIbHBIM MoKa3areneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6  Jlorapudwm uyucna. JlecaTuynbie U HaTypajabHbIC JOrapudMbl
JeiicTBuTenpHbIEe Yncaa. ApUPMETHIECKHE ONEepaIlii C JICHCTBUTEIBHBIMUA YUCIAMH.
1.7  IlpubnuxEHHbIE BBIUKUCICHUS, MPaBUia OKPYIJIEHUS, IPUKUIKA U OIEHKAa pe3yJbTaTa
BBIYMCIICHU I
1.8  IIpeoOpa3oBanme BEIpAKESHUI
1.9  KomruiekcHble yncia
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHomerpuieckue ypaBHEHUs
2.4 TlokasarenbHbIe U JOTapu(PpMUUIECKIE ypaBHEHHUS
2.5  llensle 1 1poOHO-pallMOHAIEHBIE HEPABEHCTBA
2.6  HppannoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8  TpuroHomerpuyeckrne HEpaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpurna cucTeMbl THHEHHBIX ypaBHEHUH. ONpeenTelb MaTPHIIBI
3 OyHKIUYU U TpapUKu
31 OyHknus, crnocoObl 3amanus (yakmuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢byukun. YétHele u HeuéTHble pyHkuuu. [leproanueckue GyHKunm
OO6nacTtp ompeneneHuss M MHOXKECTBO 3HaueHuM QyHkuuu. Hymm  QyHkium.
3.2  IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHblliee 3Ha4eHne pyHKIuu




Ha IPOMEXYTKE

CrenenHas pyHKIMS C HaTypaJlbHbIM U LieJbIM Toka3ateneM. EE cBoiicTBau rpaduxk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkiuid. CBoricTBa (PYHKIUH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0KHBIX TPOILEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1  IlpousBognas pynkuuu. [Ipou3BogHbIe 3IeMEHTapHBIX QYHKIUN
[IpumeneHre mNPOM3ZBOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBINEro 3HadeHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOXKecTBaMH. [{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTP
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIICHUS
7.5  KoopauHaTbl U BEKTOPBI
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