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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmma ydaeOHOT0 Kypca «BeposiTHOCTh U CTAaTUCTHKAY 0a30BOTO YPOBHS JIJIst
obyuaromuxcst 10 —11 kmaccoB pazpaboraHa Ha ocHoBe denepanbHOTO TroOCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApTa CpeaHero oomero o0Opa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPaJULIUN
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCIEUHMBAET OBIAJICHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTABJISIONIMMHI OCHOBY JJISI CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOIO, JIMYHOCTHOTO M IMO3HABATEIILHOTO pA3BUTHUS JIMYHOCTU
oOyyJarouuxcs.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblil Kypc «BeposITHOCTh M CTaTUCTHKA» 0A30BOTO YPOBHS SIBIISCTCS MIPOJIOJDKCHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro YypoBHS OCHOBHOHM ImKousbl. Kypc
npeaHa3HayeH A GOpMHUPOBaHUS Y OOy4arOIIMXCsl CTATUCTUYECKON KyJIbTYpbl U MOHUMAHUSA
pOJIM TEOPUM BEPOSATHOCTEM KaK MAaTEeMAaTHYECKOTO MHCTPYMEHTA Ul M3Yy4YEHUsS CIIydalHBIX
COOBITHH, BeMMYMH W TpomueccoB. llpm wm3ydeHMm Kypca oOOTramarTcs TNpeACTaBICHUS
YYAIIKUXCA O METO/JAX MCCIIEIOBAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS [IOHMMAaHUE 3HAYMMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMsS KaK HEOThEMJIEMOH 4YacTh COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HAIpaBJIEHO Ha 3aKpEIUICHWE 3HAHWM, MOJIYYEHHBIX NPU WU3Y4YE€HUU
Kypca OCHOBHOW INKOJbl M HAa pa3BUTUE IMPEACTABICHUM O CIydalHbIX BEIMYMHAX U
B3aMMOCBA35X MEXKIY HHUMH Ha BaXHBIX IPUMEpax, CIOXKETbl KOTOPBIX ITOYEPIHYTHI W3
OKpPY’aroIlero Mupa.

B cooTBercTBUM € yKa3aHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHOCTb u
CTAaTUCTHKA» CpEJHEH IIKOJBl Ha 0a30BOM YPOBHE BBIJIECJIEHBl CIEAYIOIINE OCHOBHBIE
cofepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSATHOCTH», «Ciy4aiiHble BETMYMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyto uacTh Kypca 3aHMMaeT M3ydye€HUE TE€OMETPUYECKOro U OMHOMHUAIBHOIO
paclpenesieHnid M 3HAaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMU — TIOKa3aTelbHBIM U
HOPMAJIBHBIM PaCIpPEIEICHUIMH.

Conepxxanne suHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOM st
dbopMUpOBaHUS TPEACTABICHUI O pacHpeleIeHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4alHbIX BEJIMYUH, a TAKXKe 3Ta JIMHUSA HeoOXo1uMa Kak 0a3a Juisi U3y4eHHsl 3aKOHa OOJIBIINX
yucen — (QyHIAMEHTaJIbHOIO 3aKOHA, JICHCTBYIOIIETO B NMPHUPOJAE M OOLIECTBE M HMEIOIIEro
MareMaTHueckyro  (opmanuzanmioo. CaM  3akoH  OOJbIIMX  YHMCEN  Ipejlaraercs B
03HAKOMUTENILHOM (popMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCcKoro (hopMaan3ma.

TeMbl, CBA3aHHBIE C HEMPEPBIBHBIMU CIyYalHBIMHA BEJIMYMHAMU, aKIIEHTUPYIOT BHUMAHUE
LIKOJIbHUKOB HAa ONKMCAHUM W W3YYCHUU CIy4YalHBIX SBIECHUN C IIOMOIIBIO HENPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMAaHUE YIEISIETCS MTOKa3aTeIbHOMY U HOPMAJIbHOMY paclipe/leIeHusIM,
OpU O3TOM MpeaIojaraercs O3HAKOMHUTEIbHOE H3y4eHHE MaTepuayia 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wmsyuenue kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpOBHE OTBOAUTCS | dac B
HEZIeII0 B TeYeHHE KaXKI0ro roja o0y4yeHus, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBineHne MaHHBIX C TOMOIIBIO Tabmuiy U auarpamm. CpemaHee apudMeTHdeckoe,
MeAuaHa, HauOoJblliee W HaWMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaliHple 3KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTApHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydyaitHOTO cOOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposaTHocTH coOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHe, O0OBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEeHUsI BEPOATHOCTEN.

YciioBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO CIIy4alHOr0 3KCIIEPUMEHTA.
®opmyna NoJHOU BepoATHOCTH. He3aBucuMbIe COOBITHSI.

Komb6unaropaoe npaBmino ymHoxenus. [lepectaHoBku u (axtopuan. Yuciao coyeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa.

bunapHbIii cilydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHMBIX HCHBITAaHUNH 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
[Tpumepsl pacnpeeneHuii, B TOM 4KCiIe, FEOMETPHUECKOE B OMHOMHAILHOE.

11 KUIIACC

UucnoBble  XapaKTEPUCTUKU  CIIyYaWHBIX BEIMYMH: MATEMATUYECKOE  OXUIAHHUE,
JIACTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepsl MpUMEHEHUST MATEMATUYECKOTO OKUIAHUS, B
TOM 4YHCIIe B 3aJadax W3 IIOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OKUJaHue OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUIJAHUE CYMMBI  CIIy4allHbIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUYECKOTO U OMHOMHAIBHOTO paCIpeIeICHUM.

3akoH OOJIBIIUX YMCEN U €T0 POJib B Hayke, MpHUpojae U obmiecTBe. BeIOOpOUHBIN MeTON
HCCJIeIOBaHUM.

IIprMepsl HENPEPBIBHBIX CIIYYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacIpeleeHUs.
3ajmauu, TOpPUBOAAIIME K HOpPMajibHOMY pacrnpeaeneHuto. [loHstue o0 HOpMalbHOM
pacnpeneeHun.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOW MO3UIMM OOydaroumlerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB U POCCHMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIEHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTU TPYJOJIO0US; MHTEPECOM K PAa3IMYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHMIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIMSIHUS COILHAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOIIEN CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue aeiicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JMAHHBIX, HAOJMIOACHMSIX W YTBEPXKACHUSX; MpeAsiaraTb KPUTEPUH MJSl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUHN (TpsIMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAMINNA ¢ YYETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, YCTaHABIUBATD
HUCKOMO€ U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3y, APrYMEHTUPOBATh CBOIO IO3UIIMIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® camMoCTOATEeNHbHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 10  pe3yjibTaTaMm
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



® [IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCa, & TAK)KE BBIABUTATH MPEATION0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBJIATH AeUUUTH HHPOPMALMY, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbpIOMpaTh MH(OPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

® OIICHWBaTh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHbie KOMMYHUKAmMuUGHbIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUANLHBIX HABBIKOG 00YUAIOUUXCHL.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI IO CYILECTBY 00CYKIaeMOil TeMbI, IPOOIIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TIOUCK pEUICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh pPa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI opme GopMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IpEeACTaBIATH PE3yJIbTaThbl PELICHUS 3a7aud, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJBKHX JIOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX opmax paboThl (00CykAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue Cmolco8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pE3yNbTAaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurarh U CTPOUTH TAOIULIBI U TUATPAMMBI.

OnepupoBaTb MOHATUSIMM:  cpelHee apudmeTHueckoe, MeauaHa, HauOoJblIEe,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YUCIOBBIX IaHHBIX.

OnepupoBaTh MOHATHUSMHU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) W CIy4ailHOe COOBITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ]) CIIYy4alHOTO ONBITa; HAXOJUTH BEPOSATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITUI B U3YYEHHBIX CIyYalHbIX SKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBarh COOBITHS: TIEpeceUeHUE U OObEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS JHarpaMMamu Jiiepa u
(bopMyIoil croxkeHHs BEpOATHOCTEH MPU PELICHNH 3a/1a4.

OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH € ITOMOIIBIO IIPaBUjIa YMHOXKEHUS, C IOMOLIBIO JIEPEBA CIIyYalHOTO OIBITA.

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

OnepupoBaTh NOHATHSAMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEPUS HCIBITaHUM,
ycrex M Heylauya, HaXxOJUTh BEPOSATHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAaHUN 10
NEPBOrO yCIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuH UcTibITaHU bepHysuin.

OnepupoBaTh MOHATHSMM: CilydailHass BEIWYMHA, pACHpPEENCHUE BEpOSTHOCTEH,
Juarpamma pacipeeneHHus.

11 KJIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAUYEHUH CIy4yallHON BEJIMYMHBI MO PACHpPENETIECHUI0 WUIU C
MOMOILIBIO AHArpaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHYECKOTO OXHUIAHUS;, TPHBOJUTH MPUMEPHI, Kak
MPUMEHSETCS MAaTeMAaTHYEeCKOE OXHUIAAHUE CIYYaiiHOW BEJIMYMHBI HAXOIUTh MaTEMaTHYECKOE
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHUIO.

HmeTh mpecTaBieHne O 3aKOHE OOJBIINUX YHCE.

NmeTs npeacTaBieHne 0 HOPMAIBHOM PaCIpeACIICHHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBieHne qaHHBIX U ONUCATEIbHAS 4 bubnnoreka [JOK
CTAaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4JaiiHble OIBITHI M CIy4alHEBIC COOBITHS,
2 omrTIH c paBHOBOSMO)KH}I;IMI/I 3 1 Bubmmorexa IOK
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTaPHBIMU UCXO1aMU
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmoreka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4aliHOTO (I?HBITa (boplf/[[yia MIOJIHOM 6 Bubmmorexa HOK
’ . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHI
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 CrnyuaitHble BeTHUMHBI U PACIIpEICTICHUS 6 Bubmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
. bubmmorexa LIOK
8 O000111eHIE U CUCTEMATH3AIU 3HAHUI 5 2 https://m.edsoo.ru/e0b7h0fL
OBIIEE KOJIMYECTBO YACOB I10 34 5 2

[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

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 MaremaTuyecKkoe OKUJIaHUE CITy4yalHOU 4 bu6nmoreka [IOK
BEJTMYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u cTaHAapTHOE OTKIIOHEHHE Bbu6mmoteka [JOK
2 . 4 1
CITy4ailHOW BETMYUHBI https://m.edsoo.ru/5fbc5dcl
3 3aK0H OOJIBIITNX YUCEI 3 1 bubnroreia LIOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiyyaliHbIE BEIMUYUHBI 5 bubnnorexa [JOK
(pacmpemenenus) https://m.edsoo.ru/5fbc5dcl
bubmmoteka IIOK
5) H 2 1
OPMAIIPHOE PacipeACICHI: https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 06001IeHUE U 19 5 bu6nmorexa LIOK
CHCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh MNOHATHSMM: CpelHEEe apudmeThyeckoe, MeAHaHa,
6.2 HauOoJblllee, HAaUMEHbIIEe 3HAUEHHE, pa3MaX MacCHMBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMHU: CIY4YaWHbI 3KCHOEPUMEHT (OMBIT) U
cllydaifHOe COOBITHE, 3JIeMEHTapHOe COOBITHE (DJIEMEHTAPHBIM HCXO.)
6.3 CIIy4ailHOrO  OMBITAa;  HAXOAWUTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHHUBATH
BEPOSITHOCTH COOBITUI B M3YYEHHBIX CITyYailHBIX KCIIEPHMEHTaX
Haxomutes ¥ ¢opmynupoBaTe COOBITHS: TepecedeHre W OObeInHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOMNOJIOKHOE IAHHOMY COOBITHIO;
' MOJIb30BAaTbCA  JUarpaMmMamMu  OWinepa U QOpMYJIOH  CIOKEHHUS
BEPOSATHOCTEH MPU peLIeHUH 3a1a4
OnepupoBaTh MOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMbIE
6.5 COOBITHSI; HAXOJUTh BEPOSATHOCTH C IOMOILBIO MpaBUjIa YMHOKEHHUS, C
MIOMOLIBIO J€PEBA CIY4alHOTO OIIbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIICHUH 3a/1a4
OmnepupoBaTh NOHATUSMH: UCTIBITAHNE, HE3aBUCUMBIE UCIIBITAHHS, CEPHUS
67 UCTBITAaHUH, yCIIeX U HeyAauya; HaXOAUTh BEPOSATHOCTH COOBITHII B cepuu
' HE3aBHCHUMBIX HCIBITAHUM /10 MEPBOr0 ycIexa, HaXxOJIUTh BEPOATHOCTH
COOBITHI B cepuu UcnbITaHuil bepHysu
6.8 OnepupoBaTh TMOHATUSMHU: CllydailHasg BeJIMYMHA, paclpe/eleHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
) Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHMM CIIydailHOM BEIWYHMHBI IO
' pacnpeesIeHUIO NN C TOMOUIBIO AUArPAMM
OnepupoBarh IOHATHEM MAaTEMaTHYECKOrO OXHUJAHUS, IPUBOIUTH
£ IIpUMEpPbl  TOrO, Kak [PUMEHSETCS MaTeMaTU4YecKOoe  OXHUIaHUE
' CIIy4alHOM BEJIMYMHBI, HAXOAWUTb MAaTEMATUYECKOE OXXKHIAHUE II0
JTAHHOMY pacHpe/elICHUIO
5.3 Nwmets nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBieHne 0 HOPMaIbHOM PACIpPENCIICHUI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
6 Teopus BeposTHOCTEN U CTATUCTHKA
[IpencraBnenue JaHHBIX C @oMolpro Tabmuuy u  avarpamm.  Cpennee
6.1 apupMeTHyecKoe, MeauaHa, HauOoJblllee W HaMMEHBIIEEe 3HAYEHUs, pa3Max,
JMCIIEpCUs M CTaHIapTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTHI (OIBITBI) M CIy4yaiiHble COOBITHS. JJeMEHTapHbIE
coObITHs (MCX0bI). BeposiTHOCTH ciydallHOro COOBITHSA. BiHM30CcTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMA.  BeposTHOCTH ~ COOBITHII B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOJIOKHBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEPOITHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydalHOro
' skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble coOBITUS
6.5 KombOunaroproe mpasBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucnio
' coueranuil. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblif ciaydaliHBId ONBIT (MCHBITAHME), ycmex W Heyaada. HesaBucumble
6.6 ucnelTanud. Cepusi HE3aBUCHUMBIX HCHOBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacnpeesieHusl.

[Ipumeps! pacnpesiesieHnid, B TOM YHCiie T€OMETPUUYECKOe U OMHOMUAIbHOE




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COlePKAHUS

Teopust BEpOATHOCTEH U CTATUCTHUKA

5.1

5.2

YuciioBble XapaKTEpUCTUKHU CIyYalHbIX BEJIMYMH: MAaTEMaTU4YECKOE OKUJAHUE,
JIACTIEPCUSL U CTaHJIAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCJIE B 337a4ax M3 IMOBCEIHEBHOM >XM3HU. MaTtemaTudeckoe
OXHJaHue OWHAPHOW CIIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHWUE CYyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTH4ecKoe OKHUJAHHUE U JAUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHHH

3akoH OOJBIIMX YUCENI M €ro posib B Hayke, Mpupoje U obiiectBe. BriOOpouHbIit

METO/I UCCIIEAOBAHUI

5.3

[Ipumepsl  HENpPEepBIBHBIX  CIy4alHbIX Benu4yuH. [loHSATHE O TMIOTHOCTH
pacnpenenenus. 3aiauu, NIPUBOASIINE K HOpMaIbHOMY pactipenenenuto. [lonarue o

HOpMAJIbHOM pacIpCaciICHUU




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

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJIrOPUTMaMM pELICHUs 3a/ad;
yMmeHue (GOopMyIHpOBaTH W ONEPUPOBATH TOHATHAMH: ONpEACTICHHUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MNPU3HAK, [0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OopMyIUpOBaTh
oOpaTHOE€ M NPOTHBOIOJIONKHOE YTBEP)KICHUE, MPHUBOIUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJI MaTeMAaTHYeCKON  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXACHUS MPU PEIICHUU 3a]1a4, OLEHUBATh
JOTUYECKYI0  TPaBWIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
MOHATUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpally HaJ MHOXKECTBaMHU;
YMEHME UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisg OnuCcaHus
peasIbHBIX IPOLIECCOB UM SBJIEHUN M IPU PELICHUM 3a]ad, B TOM YHUCIE U3
IpYruX y4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMHU: Tpad,
CBs3HBIA Tpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3NIUYHBIMU CIOCO0aMHU; HCMIOIB30BaTh rpadbl mpu
pellIeHnH 3a1a4

YMeHue onepupoBarh IMOHATUSAMHU: HATypalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIECHCTBUTENIBHBIM IIOKA3aTEIIEM,
jgorapupM uHciaa, CUHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOIO YHCIA,
OCTAaTOK II0 MOJYJIO, PAalUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIEbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHME HCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAaWMEHbIIMH OO0mui
JenuTelb W HauMeHblllee oOliee KpaTHoe, anroput™ EBknuaa npu
pelIeHnn 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHUCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
pallMOHAJbHBIX  BBIPAXKEHWH;  YMEHHME  ONEpPUpPOBaThb  IOHATUSAMHU:
MOCJIEIOBATENbHOCTh, apuMeTHyecKkass TIporpeccus, TIeoMeTpHyecKas
nporpeccusi, OECKOHEUHO yObIBarollass TeOMETpHUYecKas IpOorpeccus;
yYMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM YHUCIE C IOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOJYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas, TpPUTOHOMETpHUecKas M  anreOpauyeckas); YMETb
NPOU3BOUTH apupMeTHYecKre JeHCTBUS C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOJIUTH NPUMEPHI MCIIONb30BaHMSI KOMIUIEKCHBIX UHCEN; ONEPUPOBATh




HNOHATHSMM:  MaTpuma 2x2  u  3x3, omnpedenuTenb  MaTpHIIb,
reOMETPUYECKUI CMBICIT ONPEAESIIUTENS

YMeHue onepupoBarh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENECHHBIEC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OLIEPUPOBATH ITOHATUIMMU:
TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YPaBHCHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaThb YPABHECHMs, HEPABEHCTBA U
CUCTEMBI C I1apaMEeTPOM; IIPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBbI
JUIA PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 pasziIuuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMSI, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCTh (PYHKIMHM, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
byHKLIMH, 3KCTpeMyM (YHKIMH, HauOoJblIee W HAUMEHbLIee 3HAYCHMS
(GyHKIMU Ha MPOMEXKYTKe, HelpepbiBHAS (DYHKIMSA, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTETpalT, YMEHHE HAXOIUTh AaCUMOTOTHI Tpadpuka (GYHKIUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKUUH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh TMPOU3BOJHBIC JIEMEHTApHBIX (YHKLIMH; YMEHUE HCIOJIb30BaTh
IPOM3BOJHYIO JUIsI MCCIelOoBaHUA (DYHKIMI, HAaXOQUTh HaumOONIbLIME U
HalMEHbIIME 3HaueHus (QYHKUMNA; CTPOUTh TIpa@UKd MHOTOWIEHOB C
UCIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyUYlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJAUTh
wiomaad U o0bEMBI PUIYp € MOMOIIBIO MHTETpalia; MPUBOAUTH PUMEPHI
MaTeMaTHYECKOr0 MOJEIMPOBaHUsl C MOMOIIBI0 U depeHInaTbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKUMH, oOpaTHas QyHKLHSA,
KOMIO3UIMSA (QYHKUMH, JMHEWHas QYHKIM, KBaapaTHuHas (QYyHKIUS,
panvoHanmbHass (QYHKIWS, CTerneHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTellbHas U
jgorapupmuueckass (QYHKIHMU; YMEHHE CTPOUTh TpauKH H3Y4EHHBIX
(GyHKUUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (PyHKIIHMA, UCIIONB30BaTh
rpaduKy Ui U3y4YEeHHUs MPOLIECCOB U 3aBUCHUMOCTEH, NIPU peIleHUH 3aaady
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITHUYWHAMH; HCIIOJE30BaTh CBONCTBA H
rpaduku  (QyHKIUN U9 peIIeHHus] ypaBHEHWW, HEPABEHCTB W 3a7ad C
napamMeTpamMu; HW300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
peleHnii ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMmenne pfimiatb TCEKCTOBBIC 3aJadyd pa3HbIX THUIIOB (B TOM 4YHUCJIE Ha




NPOIEHTHI, OJM ¥ YacTH, Ha JBHXKEHHE, padOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YNpaBICHUS JIMYHBIMA U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHMIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pEIIEeHUuE U
OLICHMBATh MPaBIOMOJOOHOCTh PE3Yy/lIbTaTOB; YMEHHE MOJEIUPOBATH
peasibHblEe CHUTYallMM Ha $S3bIKE MaTEMaTHKH; COCTaBJISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYUEHHBIN pe3ysbTar

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudmeTnyeckoe, MeIuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHHUsS, pa3Max, AMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpMaLIKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA PEAJbHBIX INPOLECCOB U SBICHHUM; MPEICTABISATH
UHQOpMAIMIO C TOMOLIbIO TAaONWI] W JAWarpamM; HCCIeIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; Ipa)MuecKy MCCIe0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JMarpaMM pacCenBaHMs M JJMHEHHOM perpeccuu

YMeHue oneprupoBaTh IOHATUSAMM: CIIyYalHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIb30BAaHMEM TIpaUUEecKUX METOJIOB; IHPUMEHSAThH
GopMynbl CIIOKEHUST M YMHOXEHHs BEpOsATHOCTEH, (opMyny MonHOiM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHME ONepupoOBaTh
MOHATUSAMM:  ClIlydaiiHas  BEIWYMHA, PACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTU4YeCKoe OKHMJIAaHHWE, IUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefeseHuss U  IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTENIbHOIO U HOPMAJIBHOIO PAaCIpEACICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUN Ul PELICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCE, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHU; YMEHHE PUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
qucen B HPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBAThH
MOHATUSAMH: COYETaHUE, IEPECTAHOBKA, YHCIO COYETAHHWH, YHUCIO
nepectaHoBok; OuHOM HblOoTOHA; yMmMeHHE NpPUMEHSTh KOMOMHATOPHbBIE
GakThl W paccyXIeHus s pelleHUs 3a7ay; OLEHUBATh BEPOSITHOCTH
peaibHbIX  COOBITHI;  COCTaBIATH  BEpPOSITHOCTHYIO  MOJENIb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMmenne ONCprupoOBaThH IIOHATUAMMU: TOYKa, mnmpsmasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJl, IBYIpPaHHbBIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaJUICIbHOCTh U
NEPNCHAUKYIIAPHOCTb NPAMBIX U HHOCKOCTeﬁ, yYroJj MExay NpAMbIMH, YI'OJI
MEXIY NPSAMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKU J10 IUIOCKOCTH, PACCTOSHHE MEXKAY IPSIMBIMH, PACCTOSHHE MEXKIY
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IJIOCKOCTSIMU; YMEHHME HCIIOJb30BaTh MpPH PEIICHUH 3a/1ad H3Yy4YCHHbIE
GbakThl U TeopeMbl IJIAaHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKpYXKAaIoIIero MHpa; CTPOUTHh MAaTeMaTH4YEeCKHE MOJENIU C TOMOIIbBIO
r€OMETPUYECKUX TMOHSITUA M BEJIMYMH, pElIaTh CBS3aHHbIE C HHUMH
MPAKTUYECKHE 3a/1a4H

YMeHue omnepupoBaTh MOHATUSMH: IUIOWAnb (GUIypbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPABWIbHBII MHOTOTPaHHHUK, CEUYCHHWE MHOTOTPAaHHHUKA,
Ky0, Napajulenenunesn, NpU3Ma, OUpamMHuIa, (GUIypa U TOBEPXHOCTD
BpaIlleHNs], LWIMHIP, KOHYyC, Iap, cdepa, IUIOMAAb cepsl, IUIONIaIb
MOBEPXHOCTU THPaMUIBI, TPHU3MBI, KOHYyca, LWIMHApA, 00BEM KyOa,
OPSAMOYTOJIBHOTO TapaJyIeNienuIea, MUPaMUAIbl, MPU3MbI, HWIHHIPA,
KOHyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHUs KOHyca M LWJIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, OWIMHApPA, KOHYCA; YMEHHE CTPOUTHb CEUYCHUE
MHOTOTPaHHHKA, HM300pa)kaTh MHOTOTPAaHHUKH, (UTYpHl U TOBEPXHOCTH
BpAIIEHUsI, UX CEYCHUS, B TOM YHUCIE C IIOMOIIBIO IJIEKTPOHHBIX CPE/ICTB;
yMEHHE TPHMEHITH CBOWCTBA T€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIBHO
(bOpMyIHpOBaTH ONMpPEAETICHUS N3y4aeMbIX (UTyp, BBIIBUTATH TUIIOTE3BI O
CBOMCTBaX M TNPHU3HAKAX TI€OMETPUYECKUX (uUryp, 0OOCHOBHIBATHIIIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPUKAIUIO GUTYyp IO
pPa3IMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEIHHBIE
MOCTPOCHHS

YMeHue onepupoBaTh MOHITUSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
napajuleNbHBI MEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOMO00MS, TMOA00HBIE (QUTYPBI, YMEHUE
pacro3HaBaTh paBHbIE U MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOLICHUS IpU
pemiCHUN 3aaa4d, HaXOAWUTb T'COMCTPHUYCCKUC BCIWYMUHBI (JIJ'II/IHa, yroi,
101 b, 00BEM) IPU PELLICHUN 33]a4 U3 JPYTUX y4EOHbIX MIPEIMETOB U U3
peabHOM JKM3HHU; YMEHUE BBIUUCISATH T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroj, Miouaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCHOJB3YS H3Yy4YEHHBIE
dbopMynbl ¥ METOABl, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH MHPAMUJIBI,
OpU3Mbl, KOHyca, LMIUHApA, Iulomaas cdepbl; 00béM  KyOa,
NpAMOYTOJIbHOI'0 mHapajuiCCnuicaa, nupamMuabl, MIpU3Mbl, LTUIWHApPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00BbEMOB MOAOOHBIX PUTYD

YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joKEHUE BeKTopa Mo 0Oaswucy,
CKaJsIpHOE TPOM3BEACHHME, BEKTOPHOE IPOU3BEIECHUE, YTOJI MEXIY
BEKTOPAMM; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
pellIeHns TeOMeTPUUYECKUX 3a4a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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MpOLIECCOB W SIBJICHUW; YMEHHE paclo3HaBaTh TMPOSBIECHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



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

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1 = HarypanbHble u nensie yncina. [Ipu3Haku 1eIMMOCTH HeNbIX YhCcem
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCSATUYHBIE JPOOH, IPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHON creneHu. [leficTBus ¢ apudmerndeckumu
' KOPHSIMH HaTypalbHON CTEIIEHU
14 Crenenp ¢ nenbiM nokasarenem. CTeneHb ¢ palMOHalbHBIM INoKa3areneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6  Jlorapudwm uyucna. JlecaTruynbie U HaTypajIbHbIC JOrapudMbl
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONepallii C JICHCTBUTEIBHBIMUA YHCIAMH.
1.7 IlpubnuxEHHbIE BBIYUCICHUS, IPaBUa OKPYIJICHUS, IPUKUAKA U OLIEHKAa pe3yJbTaTa
BBIYHCIICHUI
1.8  IIpeoOpa3oBanue BEIpAKESHUH
19  KowmmiekcHbie yncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIEHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHomeTrpuieckue ypaBHEHUs
2.4  TlokasarenbHbIE U JOTapu(PMUUECKHE yPaBHEHUS
2.5  llensle 1 1poOHO-pallMOHAIbHbBIE HEPABEHCTBA
2.6  HppaunoHaiabHBIE HEPABEHCTBA
2.7 lloka3arenbHble U JlorapuMuyeckue HepaBeHCTBA
2.8  TpuroHomerpuyeckne HEPaBEHCTBA
2.9  CucteMbl ¥ COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl JUHEHHBIX ypaBHEHUH. ONpeeuTelb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢ysknun. BsaunmHo o0paTHBIE
' dbyakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
OO6nacTp ompeneneHuss M MHOXECTBO 3HaueHuM QyHkuuu. Hymm  QyHKum.
3.2  IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MakcumyMmbl 1 MUHUMYMBI QyHKIIMU. Hanbomnblee 1 HauMeHblee 3HaueHNE (PYHKIIMH




Ha IPOMEXYTKE

CrenenHas pyHKIMS C HaTypaJbHBIM U LieJbIM THoka3ateneM. EE cBoiicTBau rpaduxk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5  llokasarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEMH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTu4eckoro aHaausa
4.1  IlpousBomHas pynkiuu. [Ipon3BoaHbIE 2JIeMEHTApHBIX (YHKITAN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHuoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTel U BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

DeKTpOHHAsT OMOIHOTEKa YICOHHKOB M METOIMUYCCKUX MaTepuasioB. IIpenMeTHbIe pasieiibl
«Maremarukay, «Anredpa», «['eomerpus» http://window.edu.ru/

®enepalibHbII HHCTUTYT nefarornyeckux uzMmepenuit. OI'D u EI'D no marematuke. Ha caiite
pa3mMeniatotTcs: neMo-BapuanTel EI'D, OI'D, I'BD no maremarnke, COOpPHUKU MaTepHasioB JUIs
HOJArOTOBKM OOYyYaroIMXCsl MO0 MaTeMaTHKe, METOJMYECKHE PpPEKOMEHJAlMKU 3SKCIEepPTOB
peIMETHOM KoMHCcHH 1o Matemaruke. https://fipi.ru/

[locynapcTBenHast oOpa3oBarenbHast miatdopma «Poccuiickast 3IEKTpOHHAs IIKOJIA» — 3TO
MHTEPAaKTHUBHBIC YPOKH IO BCEMY HIKOJIBHOMY Kypcy ¢ 1 mo 11 kmacc oT mydmmx ydurtenei
CTpaHbl, B TOM 4dmcie 1o Maremartuke. MHpopmammonHo-oOpa3oBarenpHas cpema IS
U3Y4EHUsS MaTeMaTHK{, oObeAuHsIonas ydeHuka (B ToM uucie aere ¢ OB3), yuurens,
poAMTENS W OTKPBHIBAIOIIAs DPAaBHBIM JOCTYN K KadyeCTBEHHOMY OO0IIeMy 00pa3oBaHUIO
HE3aBHCUMO OT COLIMOKYIJIBTYPHBIX ycioBuit. https://resh.edu.ru/about

VYun.py - oTeuecTBeHHas OHJIAliH IuIaTopma, rie YYeHUKH U3 pernoHoB Poccuum msydaror
MaTeMaTHKy B MHTEPakTUBHON (popme. Yuu.py packpblBaeT MOTEHIHAN KaXA0ro peOeHKa.
[Tnardpopma aHamu3upyer AEHCTBUS KaXJOro YYeHHKa M Ha OCHOBE JAHHBIX IMOJOHMpaeT
NEepCOHaNbHbIE 3aJaHusl, COo3/laBas TakUM OOpa3oM HHAMBUAYAJIbHYIO 00pa30BaTENbHYIO
Tpaekropuio. B Tom unciie u mo marematuke. https://uchi.ru/
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