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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYeH
st popMuUpOBaHHS y 0OYYAIONIUXCS CTaTUCTUYECKOW KYJIBTYPhl M MOHUMAHUS
pOJM TEOPUH BEPOSTHOCTEM KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TmporieccoB. [Ipu n3yuenun kypca odoramarorcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS TOHMMAHWE 3HAYMMOCTH W OOITHOCTH MAaTEMAaTHUYECKHX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUA.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJEIISAX, UCIIOIb3YEMBIX
JUUIS1 ONTMCAHUS aHTPOITOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3JIMUHbIC POJIa U3MEPEHUSX, IITUTEILHOCTHA 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B 00IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il JJii OCBOCHHSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUAIMCTAM HE TOJIbKO MHKEHEPHBIX CIEIMAIBHOCTEN, HO TaKXKe
COIIMAIBHBIX U MICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajin3a OOoJIbIINX JTaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
coniepkatenbabie TUHUH: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadOoB U TEOPUM MHOXKECTB, HEOOXOJIWMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUeOHBIX
KYPCOB.

Coneprxanue muanM «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
1. GOpPMUPOBAHUS TIPEJCTABICHUN O pacHpeieIeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSAMHU CIy4YalHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COAEPKATEILHOU JTMHUU
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3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeAeieHuil u
3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEIMYMHAMU U
pacHpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOY4YalOIIMXCS Ha ONHCAHUU MU
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHHMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEEeICHHSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4yalHbIMM BEJIMYMHAMM W OIMCAaHUE 3TOM CBA3HM C IOMOIIBIO
KOA(pQUIMEHTa KOPpPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTH D3JIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JlMarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOT0 00111ero 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypPCOB
anreOpbl U TEOMETPHUU.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMIOCJIEA0BATEIbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep W
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHHUEM.

Ha u3ydenue yueOHOro Kypca «BeposiTHOCTh U CTATUCTHKa» Ha yriyOJIE€HHOM
ypoBHe oTBOAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 4ac B HenemIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEepOSTHOCTH COOBITHH. CTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Onepatuu HajJ COOBITUSMU: NepecedeHne, 00beJMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaiftHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIW4YuMH. HeszaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIAaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBL. MaTeMaTu4yecKkoe OXKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIMYHH.
Marematnyeckoe OKuJaHuEe TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIpe/IeIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OKHJIAHUE MPOU3BEIEHUS U TUCIIEPCUSI CYMMbI HE3aBUCUMBIX CITyYailHBIX BEJTUYUH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneseHus.
Jlucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIPEAECICHUS.
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HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen. BwiOopounslii  MeTron — uccineAoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMepHOe pacnpenesieHne UM €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIHA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

[TocnemoBaTenbHOCTE  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOJEHHMS  JABYX  BEIMYMH. BbIOOpOUHBIH
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUM, MpoLEIyp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKOW HIACHTUYHOCTH, YBAKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHEe 3HAHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HaNpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelleHusl 3amad B o0JiacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:

MCIOJIb30BaTh BOIPOCHI KAaK MCCIEI0BATEILCKUA WHCTPYMEHT NO3HAHUS,
dbopMyIUpoBaTh  BOMPOCHl,  (DUKCHUPYIOIIME  MPOTHUBOpEUYHe,  IpolJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UINIO, MHCHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHMPOBAHHBIA 3KCIEPUMEHT, UCCIICJOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEKTa, ABJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00bEKTaMHU, SBICHUSMH, POIECCAMU;

CaMOCTOSITeTILHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOJIONCHUS, HCCIICNIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoOIlecca, a TaKXKe BBIIBUTAThH
MIPEITNOJI0KEHNS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIA PEIICHUA 3a]1a4u;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHHKOB Pa3JIMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3TUYHBIX BUJIOB U (hOpM
MPEICTABJICHUS;

CTPYKTYpHUpPOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3IuyHbIX ¢dopmax,
WJUTFOCTPUPOBATH Ipa)UueCKH;

OIICHUBATH HaAEKHOCTD nHpopMam 110 CaMOCTOSTEIIFHO
c(hOpMYJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHU 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N TITIMCBMCHHBIX TCKCTax, JdaBaThb IIOSACHCHHUA IIO XOI[y pCH_ICHI/ISI 3aga4du,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHuA 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3ynibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl TpHU pelIeHUH Y4eOHBIX 3a4ady, MPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI M1 KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOWMUHA TOPOAYKT MO KpPUTEPUSIM, CHOPMYIUPOBAHHBIM  Yy4YaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTCs:

CBOOOJIHO OMEepUpOBaTh MOHATUAMH: Tpad, miockuii rpad, cBsS3HBINA Tpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEeHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, PJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;



HAXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOhETMHEHHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO JUIS PElIeHUs 3aj7ad, MOJb30BaThes (HOpMyroin
CJIO’KEHHS BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIydallHbIX COOBITUN;

OIIEpUPOBATh NOHATUAMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOSATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO TMpaBUJIa YMHOXKEHUS, J€peBa CIIy4ailHOTO
OIbITa, UCIOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (opmyny baiteca mnpu
pelleHnn 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMyse U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh W3y4YEHHbIE KOMOWHATOpPHBIE (QOPMYIBl MJs TEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4allHOTO OIIbITa, PELICHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YaillHBIH  ONBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUMH,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CIy4YalHbBIM BRIOOPOM M3 KOHEUYHOMN
COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, pacHpeiesieHue
BEPOSITHOCTEH, JuarpamMma pacrnpeiesicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUpPOBAaTh IOHATUSAMH: COBMECTHOE paCHpENENICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpEeNICHUs IBYX CIIydalHbIX
BEJIMYUH [UIS BBIJEICHUS PACIpPEACIICHAs KAKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUIAHUs CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNPH PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHCIIEPCHM CIIyYaWHOW BEJIMYMHBI
(pactipenenieHds) MPU PELICHUU 3a/1ay, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOANUTH  HPUMEPBHl  3aJay, MNPUBOIAALIIMX K  [IOKa3aTeJIbHOMY
pacmpeleneHno, 3aaad, IMPUBOJAIIMX K HOPMAIBHOMY  PacCIpeleTICHUIO.
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OnepupoBaTh MOHATUSAMU: (DYHKIHS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIhHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeIesieHus,
GyHKIHAS TUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PAaCIPEACIICHHUS ;OTPEACISITH
KO3 hULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAILIUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl

1 DOnemMeHThl Teopuu rpados 3 https://www.yaklass.ru/
Cny4JaiiHbI€ OIIBITHI, CIyYaiiHbIe COOBITHS U

2 yi . y 3 https://www.yaklass.ru/
BEPOATHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOXKEHUE U YMHOXKEHHUE

3 N y 5 1 https://www.yaklass.ru/
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HezaBucumplie coObITHs

4 OneMeHTbl KOMOMHATOPUKH 4 1 https://www.yaklass.ru/
Cepuu 1ocien0BaTeabHbIX UCTIBITAHUH.

5 Wcnbitanus beprymm. Ciay4aliHelid BBIOOp 5 1 https://www.yaklass.ru/
13 KOHEYHON COBOKYITHOCTH

6 CrnyyaliHble BETMUMHBI U paclpeeseHus 14 2 https://www.yaklass.ru/

OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
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https://www.yaklass.ru/
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpaxruseckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
3aK0H OOJIBIITNX YUCEIT https://www.yaklass.ru/
DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH 1 https://www.yaklass.ru/
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4 https://www.yaklass.ru/

HOPMAaJIbHOE pacrpeereHust
Pacnpenenenue Ilyaccona 2 https://www.yaklass.ru/
CBs13b MeX1y Cllyd4allHBIMHM BEJTMYMHAMHU 6 1 https://www.yaklass.ru/
O06o01IeHre u crucTeMaTu3alus 3HaHu| 11 2 https://www.yaklass.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nem/m | Tema ypoka Kourpoasubie IIpakruueckue
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl

I'pad, cBs3HBIN Tpad, peacTaBIcHUE

1 1 1 Henens https://www.yaklass.ru/
3aJ1a49¥ ¢ MOMOIIBIO Tpada
CreneHsb (BaJIEeHTHOCTb) BEPIINHBI.

2 ( ) Bep 1 2 Hexest https://www.yaklass.ru/
[Tyts B rpade. Llenu 1 muxIibt
I'padr1 na mockoctu. Jlepeso

3 pag . P 1 3 Henmens https://www.yaklass.ru/
CIIy4aifHOT O SKCIIEPUMEHTA
CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U

4 CIIy4aiiHble COOBITUS. DIeMEHTapHbIE 1 4 Henens https://www.yaklass.ru/
cOOBITHSI (MCXObI)
BeposiTHOCTB city4aifHOTO COOBITHS.
BepositHOCTH COOBITHI B OTIBITax C

5 p 1 5 Henens https://www.yaklass.ru/
PaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU
COOBITUSMHU
BeposiTHOCTB city4aifHOTO COOBITHS.
BepositHOCTH COOBITHI B OTIBITax C

6 P 1 6 Henens https://www.yaklass.ru/
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU
[Tepeceuenue, 00ObeTMHEHUE
MHO>KECTB U COOBITUI

7 ’ 1 7 Henmens https://www.yaklass.ru/
MIPOTUBOTMIOJIOKHBIC COOBITHS.
DopMyia CII0KEHUS BEPOSITHOCTEN
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

8 Henens

https://www.yaklass.ru/

VYcii0BHas BEPOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSATHOCTH

9 Henmens

https://www.yaklass.ru/

10

11

®dopmyna NOJTHONU BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

10 Hemensa

11 Hemensa

https://www.yaklass.ru/

https://www.yaklass.ru/

12

KomMb6unaTtopHoe npasuiio
ymHOeHus. [lepecTraHoBKY 1
daxTopuan

12 Henensa

https://www.yaklass.ru/

13

14

Yucino coueranuid. TpeyrojibHUK
[Tackans

®opmyna 6unoma HeroToHa

13 Henensa

14 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/

15

16

KonTponsnas padora Nel: "I'padsl,
BEPOATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmibITaHue), ycrex U Heyaaya.
HezaBucumpble ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH J0 IIEPBOTO
ycmexa

15 uenensa

16 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/

17

18

CepI/IH HE3aBUCHUMBIX MCIIBITAHUN 10
IEPBOro ycricxa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

17 Henensa

18 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

19

Crny4aiinelii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH

19 Henensa

https://www.yaklass.ru/

20

21

22

23

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM IICKTPOHHBIX
TadInIL

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTeH. Jlnarpamma
pacnpeneneHus

Onepanuu HaJ CIIy4allHbIMU
BenuuuHaMu. [Tpumepsl
pacnpeznenenuii. bunapnas ciyJaitnas
BEJIMYMHA

FCOMeTpI/I‘-IeCKOC pacipeaciacHuc.
bunoMmanpHOE pacnpeaciiCcHue

20 uenens

21 uenens

22 uenensd

23 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

24

MareMaTH4ecKoe OXKHUJaHIe
ciy4aiiHoi BennurHbl. COBMECTHOE
pacnpenesieHue AByX CIIy4alHbIX
BEJIMUNH

24 uenens

https://www.yaklass.ru/

25

HesaBucumple ciyyaiiHble BEJTMYUHBI.
CBo¥CTBa MAaTEMaTHYECKOTO
OXKHIaHusI. MaTeMaTH4eCcKoe
OKHJaHue OMHApHOM ciydyaitHOM
BEJINYHUHEI

25 menens

https://www.yaklass.ru/

26

27

Maremarndeckoe OKHUIaHUE
T€OMETPUUYECKOT0 U OMHOMHUATHLHOTO
pacnpeneneHui

Jucnepcus u ctaHaapTHOE
OTKJIOHCHHE

26 Henens

27 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/
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https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

28

Jucrniepcust OMHAPHOM cy4aiiHOM
BeJIMYUHBL. CBOKCTBA AUCIIEPCUU

28 uenens

https://www.yaklass.ru/

29

30

31

32

MaremMaTruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHMbIX CJIy‘-Iaf/'IHBIX BCJIMYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezaenenus. [IpakTuueckas
paboTa ¢ UCIoIb30BaHUEM
DJIEKTPOHHBIX TAOJIUIT

Jucnepcus U cTangapTHOE
OTKJIOHEHHE T€OMETPHYECKOT0
pacnpeznenenus. . [Ipaktudeckas
pabota ¢ UCIoIb30BaHUEM
AJIIEKTPOHHBIX TAOJHUIL

O000111eHHE U CUCTEMATU3 AL
3HaHUU

29 uenens

30 genensa

31 Hemensa

32 Henens

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

33

KonTponbnas padorta Ne2:
"Ucneitanus bepnymm. Ciyuaiinsie
BEJIMYMHBI U pacnpeaeaeHus”

33 Henensa

https://www.yaklass.ru/

34

Bxo1HOI KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

34 uenensa

https://www.yaklass.ru/
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
°
J:;-n Tewa ypoxa Bcero Kontpoabnsie — Ipakruveckue II/I[:;:CHI/ISI :)I;I[()l;l;zf:;fenbﬂme
padoThI padoThI pecypeni

HepasenctBo YeoOrniera. Teopema

1 YeoOnimena. Teopema bepuymmu. 3akon 1 1 Henens https://www.yaklass.ru/
OOJIBIIINX YHUCEIT
HepasenctBo YeOrniera. Teopema

2 YeoOnimena. Teopema bepuymmu. 3akon 1 2 Henens https://www.yaklass.ru/
OOJBIINX YHCeT
Hepasencto Yebbimena. Teopema

3 Yeonimena. Teopema beprysum. 3akoH 1 3 Henens https://www.yaklass.ru/
OOBIINX YHCeT

4 Br100pouHBIif METO ICCIIEIOBAHUIMA 1 4 genensa https://www.yaklass.ru/

5 lpaxTuteckas padora ¢ 1 5 Henens https://www.yaklass.ru/
MCIIOJIb30BaHUEM DIIEKTPOHHBIX TAOIHIT
I'enepasibHast COBOKYITHOCTD U
cilydaifHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.

6 OrneHka cpefHero U TUCIepCcun 1 6 Henens https://www.yaklass.ru/
reHepaJIbHOW COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEePUCTHK
I'enepanibHast COBOKYIHOCTD U

7 CITyJaifHast BRIOOpKa. 3HAKOMCTBO C 1 7 Henens https://www.yaklass.ru/

BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
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OrneHka cpeJHero 1 Jucnepcun
TeHEepaIbHON COBOKYITHOCTH C
HIOMOIIBIO BEIOOPOYHBIX
XapaKTEepPUCTHK

OrneHuBaHUE BEPOSTHOCTEH COOBITUI
0 BBIOOPKE

8 Hemens

https://www.yaklass.ru/

10

11

Craructuueckas runoresa. IIposepka
IIPOCTEUIINX THIIOTE3 C ITIOMOILBIO
CBOMCTB M3yUYEHHBIX pacIpeaeiICHUN
Craructuueckas runoresa. IIposepka
IIPOCTEHINX TUIIOTE3 C IIOMOILBIO
CBOICTB MU3yUYEHHBIX PacIpeleICHUN

[TpakTrueckas padota ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY

9 Henmens

10 Hemensa

11 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

12

[IpuMepr! HEPEPBIBHBIX CITy4alHbIX
BenM4YUH. OyHKIUSA UIOTHOCTH
BEPOSITHOCTH

12 Henensa

https://www.yaklass.ru/

13

14

15

PaBHOMEpHOE pacnpeneneHue.
ITpumepsl 3a1a4, NPUBOASIIUX K
IIOKA3aTEJIbHOMY U K HOpMaJIbHOMY
pacnpeneseHusIM

(DYHKI_[I/IH TIJIOTHOCTHU BEPOATHOCTHU
IMMOKa3aTCJIbHOT O paClpCACICHUA

(DYHKI_[I/IH IJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

13 Hemensa

14 Henensa

15 Henensa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

16

ITocaenoBaTeNbHOCTE OMHOYHEIX
HE3aBUCUMBIX coObITHiA. [Ipumep

16 Henensa

https://www.yaklass.ru/
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3a71a4¥, IPUBOJAILECH K PACIIPEACIICHUIO
Ilyaccona

[IpakTuyeckas pabora c

17 17 venena  https://www.yaklass.ru/
HCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY
Kosapuanus aByx ciydailHBIX

18 DAL ABYX CILYH 18 menensa | https://www.yaklass.ru/
BenuuuH. KoaddummeHT koppesiium
CoBMecTHBIE HAOIIOACHUS 1B

19 A ABYX 19 mepenma | https://www.yaklass.ru/
BEJINYNH
Br10opounslii KoddhGUImeHT

20 p bun 20 menenss | https://www.yaklass.ru/
KOPPEISIIIH
Pasznnune Mexay TUHENHON CBI3bIO U

21 Y . 21 wenens | https://www.yaklass.ru/
MPUYHHHO-CJICACTBEHHOM CBA3BIO

22 Jluneitnas perpeccust 22 menenst | https://www.yaklass.ru/
[IpakTuueckas padora ¢

23 p p 23 wenens | https://www.yaklass.ru/
HCTIOJTb30BaHUEM 3JICKTPOHHBIX TaOIHUI]
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIMIl ¥ TUarpaMM, ONKcaTeNIbHas 24 genens | https://www.yaklass.ru/
CTaTUCTHKA
OIBITEI C PABHOBO3MOKHBIMH

25 p 25 wenens | https://www.yaklass.ru/
3JIEMEHTAPHBIMUA COOBITUSIMHU
Brrunciaenue BeposiTHOCTEN COOBITHI C

26 P 26 nemenss  https:/Awww.yaklass.ru/
npuMeHeHueM popmyn
Brruncnenue BeposTHOCTEH COOBITUH C
[IpUMEHEHUEM IpadUUECKUX METOLOB:

27 P pad A 27 wepens | https://www.yaklass.ru/

KOOpJMHATHas MpsiMasi, 1epeBo,
nuarpamma Difnepa
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Crny4daiiHble BETUYUHBI U

28 1 28 menenst | https://www.yaklass.ru/
pacrpezeneHus
MareMaTH4ecKkoe OKUIaHnue

29 . 8 1 29 memens | https://www.yaklass.ru/
CIly4aifHOW BEJIMYHHBI
Marematuueckoe 0Xu1aHue

30 .. A 1 30 gemens | https://www.yaklass.ru/
CIIy4aifHON BEJIMYUHBI
KonTtponsnast padora: "BeposrHocTs

31 P " P P 1 31 memens  https://www.yaklass.ru/
CTaTHCTHKA
Boruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHneM GOopMyIl U rpaduyecKux 1 32 memens | https://www.yaklass.ru/
METO/I0B
CriyyaiiHble BEJIMYHHBI U

33 pacnpeneneHus. Matematuyeckoe 1 33 menenst | https://www.yaklass.ru/
0KUJAHUE CIYYailHON BEJIMYHHBI

34 BxonHolt koHTpOIIB 1 34 menenst | https://www.yaklass.ru/

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peMeTHBIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: CpelAHEEe apuPMETHUYECKOe, MeauaHa,
HauOoJiblllee, HAUMEHbBIIIEE 3HAYCHUE, Pa3MaX MACCHUBA YUCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATHUAMU: CITy4aiiHBIA HIKCIIEPUMEHT (OIIBIT) U cIy4yaiiHoe
coObITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXOJ) CIy4ailHOTro
6.3 ONBITa; HAXOJUTh BEPOSTHOCTH B OIBITaX C PaBHOBO3MOXHBIMHU
CITy9aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CITy4YalHBIX KCIIEPUMEHTaX
Haxomute u ¢dopMynupoBaTth COOBITHS: TMEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
' MOJIB30BAThCS  AMarpaMmMamMu  Diiepa W GOPMYIOH  CIIOKEHHS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIBbIO MPaBHUJIA YMHOXEHHS, C
MOMOIIIBIO IEPEBa CIYYaiHOTO OMbITA
6.6 [TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHIATUSIMU: UCIIBITAHUE, HE3ABUCHMbIE UCIIBITAHUS, CEPUS
6.7 WCIIBITAaHUH, yCTIEX W HeyJadya; HaXOJAUTh BEPOSITHOCTH COOBITUN B CepUU
' HE3aBUCUMBIX HCHBITAHWM JO MEPBOr0 yClexa, HaXOAWTh BEPOSITHOCTU
coObITHI B cepuu ucnibiTanuii beprysim
6.8 OnepupoBaTh TMOHATUSMH: CIydailHas BEJIMYMHA, paclpeiesieHHue
' BEpPOSITHOCTEM, IarpaMma pacrpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsEeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUYEHUHW  CIIy4allHOM  BEJIMYMHBITIO |

pacnpeaciiCHuI0 Ujin € IOMOLIbIO JUarpamMm
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OnepupoBaThb MOHSATHEM MATEMATUYECKOrO OXUAAHUS, MPUBOAUTH
MIPUMEpPHI TOTO, KaK MPUMEHSETCS MaTEMAaTHYECKOE 0KUJaHUE CITydaiHOM

52 BEJIMYMHBI, HAXOJUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrpezeNeHUIo

5.3 HmeTpb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMajabHOM pacrpeeieHuu
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
Kox
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBnenne maHHBIX C€ 1OMombl0 Tabmun u  gauarpamm.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJbIIee W HAaUMEHbIIEE 3HAYCHHUSA, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB
Cny4aifHple DKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIE COOBITHSA. ODJIEMEHTAapHBIC
coObiTust (ucxozanl). BepositHOCTh ciyuyaitHOro coObITHS. bau3ocTh YacTOThHIM
6.2 = BepoaTrHocTH coObITHH. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTH COOBITHI B ONIBITAXC PAaBHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU
COOBITUSIMU
6.3 Onepauuu Hax COOBITUAMU: TIEpecedeHHe, OOBbEIWHEHHUE, MPOTUBOIOIOKHBIE
' coObItus. narpammsl Diinepa. opmyra cIoKeHus: BEpOSsTHOCTEN
6.4 VYcnoBHass BEPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. [lepeBo  cirydallHOro
' skcriepuMenTa. @opmyna noaHou BeposTHOCTH. HezaBucruMble COOBITHS
6.5 Komb6unatopHoe mnpaBuino ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona
bunapHblii cnyyailHBIi ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumbie
6.6 = wucneitanua. Cepusi HE3aBUCHMBIX HCIBITaHMNA 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymu
6.7 Crnyuaiinas BenuuuHa. Pacnpeznenenue BeposTHOCTeN. [narpamma pacnpeneiacHus.
' [Tpumeps! pactipesienieHnii, B TOM YHCie TeOMETPHUECKOer OMHOMHAIBLHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopus BEposTHOCTEN U CTaTUCTHKA
UucnoBble XapaKTEPUCTHUKU CIy4YalHBIX BEIMYMH: MaTeMaTHUeCKOe OKHUIaHUE,
JUCIepCHusl U CTaHAapTHOE OTKJIOHEeHuE. [IpuMepsl NpUMeHEeHNsT MaTeMaTH4YeCKOTro
51 OXKUJaHMs, B TOM YHUCIIE B 3a/ladaX U3 MOBCEJAHEBHOM >KM3HM. MaTemaTHueckoe
' OXKHlaHue OMHApHOM CIy4aiiHOHM BeTMYMHBI. MaTeMaTuyeckoe 0XKHJIaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHUeCKOe OKUAAHUE U TUCTIEPCUS TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeesieH i
59 3akoH OOJIBLIMX YHCEN U €ro poJib B HayKe, Npupoje U obuiectBe. BeiOopouHslii
' METO/1 HCClIeJOBaHUM
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IIpuMepsl HENpEpBIBHBIX — CIydalHBIX BeauuuH. lloHATHe O IIIOTHOCTH

5.3 pacnpezenenus. 3ajgayu, IPUBOIAIINE K HOpMaJIbHOMY pacrnpeaeneHuto. [lonstue
0 HOpPMaJIbHOM pacrpeaeeHun

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, AJITOPUTMaMH pELICHUS 3ajady;
yMeHue (¢GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMHU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBONOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJb30BATH METOJ MaTeMaTU4YeCKOM HWHIYKIUHY,
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMsS TIpU PpEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK  IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IOIMHOXECTBO, ONEpPALlMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHBIX MPOLIECCOB U SBJIEHUHN U MPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocobamu; UCIONIb30BaTh rpadbl Mpy pelIeHU  3a1a4

YMeHue onepupoBaTh NOHSTHUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHON CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszareneM, JorapugMm 4ymcia, CHUHYC, KOCHHYC U TaHIE€HC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIIO, PALUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHUE HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOmiee KpaTHOE, aIropuT™M EBKiMIa npu pelieHun 3aaa4; 3HaKOMCTBO C

pa3jInuHbIMU MMO3UITMOHHBIMH CUCTEMaMH CUHCIICHHUA, YMCHHC
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BBINOJIHATh BBIYMCICHHE 3HAYEHHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX
BBIPQ)KEHUIl; YMEHHME ONEepHpPOBATh MOHATUSAMM: I10CIEI0BATEIBLHOCTD,
apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMIIJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb IMPOU3BOAMTH apU(PMETUUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUSAMU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IIOMOIIBIO Pa3JIMYHBIX IPUEMOB; peUIaTh
YpAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HAanOOJIbIlIee ¥ HaUMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasi MPOoU3BOAHAsA (DYHKIMH, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMM, HAXOJUTh YpaBHEHHE KacaTeJIbHOU K rpauky
(GyHKIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,

HaxXoauThb HauOOJbIINEe M HAUMEHBIINE 3HAYCHUS (pYHKHHﬁ; CTPOUTH
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rpad)MKd MHOTOYJICHOB C WCIOJH30BAHUEM arapara MaTeMaTHUECKOTO
aHaM3a; TPUMEHITh MTPOU3BOJHYIO IS HAXOXKICHUS HAWUITYYIIero
pelieHusT B NMPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-YKOHOMUYECKUX U
bu3HYECKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOIUTh MPUMEPbl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKLu, CTENIeHHast byHKIU,
TPUTOHOMETpHUYECKHE  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMM, TOKa3arenbHas M Jorapupmuueckas (yHKIHH; YMEHHE
CTPOUTHh TpaduKM HM3YYEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPHUKH ISl U3YUYEHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIMH IS pelIeHUs
yYpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33Ja4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI IO YCIOBHMIO 3aJa4M, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONON00HOCTh pE3yJabTaTOB; YMEHHE MOJAEIMPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MATEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATD MOJyYEHHBI pe3yabTar

YMeHue oneprupoBaTh NOHATUSAMU: cpefHee apudmMeTndeckoe, MeIuaHa,
HauOoJIpIIIee U HAaMMEHbIlIee 3HAYCHHUS, pa3Max, JUCTIePCHsl, CTaHAapTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa; yMEeHHE U3BJIE€KaTh, HHTEPIPETUPOBATD
uH(OpMaLIKIO, IPEJICTABICHHYIO B TAOJIMIIaX, HA JUarpaMmax, rpadukax,
OTpakarolllylo CBOMCTBA peaslbHbIX MPOLIECCOB U SBJIEHUHN; IPEICTABIISTD

uH(pOpMAILIMI0O C TIOMOIIbIO Ta0NMII ¥ JAWAarpaMM; HCCIIEIOBATh
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CTaTUCTUYCCKUE MAaHHBIC, B TOM YHUCJIC C INPUMCHCHHUEM l'”pa(i)I/I‘ICCKI/IX
MCTOOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn HCCICA0BATb COBMCCTHBIC
Ha6J'IIO,I[eHI/I5[ C TIIOMOIIBKO JUarpaMm pacCC€UBaHUA U JIMHEITHOM

perpeccuu

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BaHUEM TIpaUueCKUX METOJOB; MPUMEHSTH
(GopMynbl CIOXKEHHUS UM YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSIMH: CIy4aiiHash BeIMYMHA, pAacIpeeleHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONIB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ui
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IMepecTaHoBOK; OuHOM HbroTOHA; ymeHue
PUMEHSATh KOMOWHATOPHBIE (DaKTHI M PACCYKICHUS ISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITHH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIbTAT

VYMeHue onepupoBaTh IOHATHAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKY IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJECIH C IIOMOLIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

28



10

YMeHue onepupoBaTh MOHATHUAMH: TUIONIAAb (PUTYPHI, 00BEM (UTYPHI,
MHOTI'OI'paHHUK, HpaBI/IHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
Ky0, mapajuieNnenunen, npusMa, nupamuaa, (Gurypa u IMOBEpXHOCTb
BpallleHUs, NUIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH THPAMUIbI, MPU3MBI, KOHYCa, IWIUHIAPA, 00bEM Kyoa,
NPSIMOYTOJIBHOTO TapaUleNieNuIlela, MTUPAMUIBL, TPU3MBL, MUIWHAPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHUsSI KOHyCa M LWIMHIPA,
napajjieNibHble OCH HJIM OCHOBAaHMIO, CEUYEHHE IIapa, IJIOCKOCTbD,
Kacaromasicsi chepbl, IMIMHAPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BPAICHUS, X CCUCHHSI, B TOM YHUCIIE C TOMOIIBIO DIICKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSATh CBOHCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMyITHPOBAThH ONPEACICHHS U3y4aeMbIX (HUTYp, BBIIBUTATH THIIOTE3bI
0 CBOMCTBax W MPHU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpoBepraTh MX; yMEHHUE MPOBOAMUTH Kiaccupukanuo ¢GUryp 1o
pPa3jiMuHbIM HpPHU3HAKAM, BBbIIIOJHATDH H€O6XOIII/IMI)I€ JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOHS, MMOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (UTYPHI, B TOM YHCJIE B TIPHPOJIC,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
TIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PElIeHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW XU3HW; YMEHWE BBIUYUCISATH T'€OMETPHUYSCKHE BEIIMYUHBI
(nmvHA, yTON, MJOMAAb, O00BEM, MJIOMIAAb TMOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cdepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMHUIBI, TPU3MBI, [IHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp

12

YMenue OIICPpHUPOBATH IMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOPAa HA YHCJIO, PA3JIOKCHHUC BCKTOpa II0 6&3I/ICY,
CKaJIIpHOC TMPOU3BECACHUEC, BEKTOPHOC IMPOU3SBCACHHUE, YIOJl MECKIAY

BCKTOpaMU; YMCHUC HUCIIOJIb30BATb BeKTOpHBII‘/’I u KOOpI[PIHElTHLIﬁ METOA
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JUIsL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3adad APYTux y4eOHBIX

MPEIMETOB

YMeHue BbIOMpATh MOAXOMSAMIMKA METOA Uil PpEIICHUs 3ajauu;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SBJIECHUH; yMEHHME pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLICHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpaBWIA OKPYIJICHUS, NPUKUIKA H
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH
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Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. Acumnrtorsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (YHKITHIMA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalIeHUs
7.5 KoopaunaTsl 1 BEKTOpHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. 1C: ¥Ypok. Pexxum nocrymna: https://urok.1c.ru/

2. Ob6naunas tuargopma OTOOpaXkeHUsT BepUGUIMPOBAHHOTO HU(PPOBOTO
oOpa3oBaTesnbHOro KOHTeHTa U cepBucoB AO «W3narensctBo «IIpocBemieHuey.
Pexum noctyna: https://educont.ru/

3. MoGunrsHoe a5ekTpoHHOe oOpa3zoBanue. [{udposas oOpazoBaTenpHas cpena
C MHTEPaKTUBHBIMU OHJAH-KypcaM. Pexxum mocryma: https://mob-edu.com/

4. HoBas mikona. OunaiiH-mkosa noarotoBku k EI'D mo Bcem mpeamMeram.
Pexxum noctyna: https://educont.ru/

5. Hoseit guck. IudpoBas oOpaszoBarenbHas mnathopma. YdeOHbBIC
MaTepUaIbl JJI TEIaroroB W IIKOJLHUKOB. HMHTepakTuBHBIA KOHCTpYKTOP
YpOKOB ¥ ynpakHeHui. Pexxum poctyma: https://educont.ru/

6. O6sako 3HaHuil. IHTEpakTUBHBIE YPOKH U IU(POBBIE JOMAIIHUE 3aJaHUsI.

Pexum noctyna: https://www.imumk.ru/
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7. ®oxchopa. Kpymueimas ownnaiin-mkona B Poccun. Pexum pocryma:
https://foxford.ru/

8. AKnacc. [lomHopyHKIIMOHATBHAS ITHPOBas cucTeMa Jjisl 00pa30BaTEIbHBIX
opranm3aruii. Pexxum moctyna: https://www.yaklass.ru/

9. Globallab. ITudposas obpa3oBareapbHas cpefja COBMECTHOW MPOEKTHON H
HCCIIEIOBATENbCKOM JESITEIbHOCTH. Pexum JOCTyTIA:
https://globallab.org/ru/Yvgqw2HZByUk

10. IBLS. HUnTennexryanpHas oOpa3oBarenbHas miaTdopMa A yYCHUKOB U
rearoroB ¢ OubinoTekoit oopazoBaresnbHoro koHTteHTa o ®I'OC. Pexum
noctyna: https://ibls.one/

11. Ismart. YMHBIA TpeHaxEp Ui MOBBIIICHUS OLEHOK. Pexum mocryma:
https://www.ismart.org/

12. Nativeclass. Cucrema TH(PPOBBIX YPOKOB IO AHIJIMHCKOMY  SI3BIKY,
o0OecrieunBaer ycrnex peOEHKa B IIKOJE, YYUT TOBOPUTH M TOHUMATh
aHTJIMICKUI KaK poIHOM s13bIK. Pexxum moctyma: https://nativeclass.ru/

13. Stratum. HWatemnekryansHas 1mkona. [{udpoBas obOpazoBaTenbHas
wiatpopma. MHTepakTHBHBIE Momenu. MHAuWBUIyanbHas  TPaCKTOPHS
obyuenus. Pexxum noctyna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. MHTepakTBHas oOpa3oBareibHas oHyaWH-aTGopma. Pexum

nocryma: https://uchi.ru/
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