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INOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS SIBISETCS
IPOIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 yueOHOro Kypca yriyOjaEHHOrO YpOBHS Ha YpOBHE
cpeanero oobmiero oOpa3oBaHMsA. Y4YeOHBIH Kypc mpeaHasHadeH g (opMuUpOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M HOHHMMAaHMs POJM TEOPUHM BEPOATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTa JUIsl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHMH M IPOIECCOB.
[Tpu u3ydyeHuu Kypca oOoramaroTcs IpeACcTaBICHUs O0YYarOLIMXCsA O METOAAX MCCIENOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCA IMOHMMAaHWE 3HAYMMOCTH M OOIIHOCTH MAaTEeMAaTUYECKHUX
METONOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

Copnepxkanre y4eOHOrO Kypca HAIpaBiIeHO Ha 3aKpeIyICHHE 3HAHUH, MOJyYEHHBIX MPH
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHBIX BEJIWYMHAX U B3aUMOCBA35AX MEXKIYy HUMU HA BAKHBIX IIPUMEPAX, CIOXKETBI KOTOPBIX
HOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0ydaromuxcs 10JKHO chOpMUPOBATHCS
OpelCTaBlIeHHEe O Hauboiee YNOoTPeOMTENBHBIX W OOIMX MaTeMaTHYeCKHMX MOIEIsX,
UCMOJNb3YeMbIX /ISl  ONUCAaHMsS AHTPOIOMETPUYECKUX M JIeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B Pa3UYHbIE pOJAa W3MEPEHHSAX, JIUTEIHHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBJIEHMH M IPOLECCOB B OOLIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i i OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYCCKUX METOIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIELUAIBbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TICHXOJIOTHYECKUX, MOCKOJBbKY COBPEMEHHBIC OOIIECTBCHHbIC HAYKH B 3HAYMTEIHHOH Mepe
UCMOJB3YIOT amnapar aHajau3a OoJbIIMX JaHHbIX. LleHTpalnbHyl0 dacTh ydeOHOro Kypca
3aHMMaeT OOCYX/JIeHHE 3aKOHa OONBIIMX YHcel — (YHIAMEHTAIBHOTO 3aKOHA MPUPOJIBI,
UMEIOILEro MaTeMaTHYeCcKyto (opMalIn3aLuIo.

B cooTBercTBUM € yKa3aHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTtHocTh u
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEIECHBl OCHOBHBIE COJEpXKaTelbHbIE JIMHUU:
«CrryuaitHpie cOOBITHS U BEpOITHOCTU» U «CiTydaifHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID).

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM Kypc BKJIIOYEHBI 3JIEMEHTHI TE€OpHH TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl MOJTHOLIEHHOTO OCBOCHMSI MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTHYeCKUX Y4eOHBIX KYPCOB.

Copnepxanne nuHuM «CiydaiiHble COOBITUS U BEPOSITHOCTH» CIIY>)KUT OCHOBOM JJIst
(dopMHpOBaHUS NPEJCTABICHUH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAEcT W3Yy4eHUE
reOMETPUYECKOr0 W OMHOMMAJIBHOIO pachpeieseHUH M 3HAKOMCTBO C MX HENpPEephIBHBIMU
aHaJIOraMM — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIPEACICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUIMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl Ha ONMCAHMM M W3YYEHHUU CIIy4YalHBIX SIBICHUH C
IOMOIIIBI0 HENpPepbIBHBIX (QYyHKUIUH. OCHOBHOE BHUMAaHHE YJENAETCS IIOKa3aTelbHOMY U
HOPMAJIBHOMY PaCIIpEEeICHUSM.

B yueGHOM Kypce mpenycMaTpUBaeTCsl O3HAKOMHUTENIBHOE H3YUYEHHE CBS3U MEXKIY
CIIy4alHBIMHU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3M € MOMONIbIO KOA(pUIIMEHTa KOPPEISIUU 1
€ro BBIOOPOYHOTO aHajora. OJTH DJEMEHThl COJCpXKaHMUA pPa3BUBAIOT TeMy «Jlmarpammbl
pacceuBaHMs», W3YYEHHYI0 Ha YpPOBHE OCHOBHOTO oOOmHIero oOpa3oBaHMs, U BO MHOI'OM
OTMPAIOTCS Ha CBEJICHUS U3 KYpCOB alreOpbl M FTeOMETPHUH.

Emé onuH snemMeHT coaepkaHus, KOTOPBIM MPEeAJIaraeTcsl Ha O3HAKOMUTEIIBHOM YPOBHE —
MOCJIEI0BATENbHOCTD CITy4aifHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOMUX B €IUHHILY BPEMEHH.
O3HakOMJIEHHME C paclpeesieHUeM BEpOSITHOCTEM KOJIMYecTBAa TaKUX COOBITHH HOCUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYaJIbHBIM I OyAyIIUX aOUTYpUEHTOB, MOCTYIAIOLINX
Ha YydeOHble CHENUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAayKaMM, IICUXOJIOTHEH U
YIIPABJICHUEM.



Ha wmsydenne ydueOHOTO Kypca «BeposTHOCTh M CTaTUCTUKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl U nenu. CteneHb (BaJeHTHOCTh) BEPIIUHEI.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyualiHple 5KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTAapHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydailHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSTHOCTU COOBITHHA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO CIlydyallHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHbIii ciiydaifHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHMBbIE UCIIBITAHUS.
Cepust HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucnio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6bunoma HproToHa.

Cepust He3aBUCHMBIX wHcnbITaHuil  beprymmun. CoydaiiHelid  BBIOOp U3 KOHEYHOMH
COBOKYIIHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTeil. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpenesieHuii, B TOM YHCiIe T€OMETPUUYECKOE U OMHOMUANIBHOE.

CoBMecTHOE paclpefeneHue JByX Ciy4allHbIX BelaM4MH. He3aBucumble ciydyaiiHble
BeIMUYMHbL.MaremMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHHUS MaTeMaTH4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MaTemaruueckoe
OXpJaHue OMHApHOH ciyyailHOW BenuuMHbI. MaTemaTuueckoe 0KHMJIaHUE CYMMBI CIy4yailHbIX
BeIMYMH. MaTtemaTnyeckoe 0XH11aHue FeOMETPUUECKOro 1 OMHOMMAIBHOIO paclpeieeHui.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOH ciydaliHOW BelMUMHBI. MaTeMaTH4ecKoe OXXKHIaHHe HPOM3BEACHUS U
JCIIEPCUsSl CYMMBI HE3aBUCHMBIX CIIy4alHBIX BEJIMYUH. /[ucniepcus u cTaHIapTHOE OTKJIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacrpeneieHus.

11 KUIIACC

HepaBenctBo YeOwrméBa. Teopema UYeObiméBa. Teopema beprymmm. 3axkoH OombImx
yucen. BpiOopounslif Mmerton uccienoBaHuil. Bribopounble xapakTepucTuku. OleHMBaHUE
BEPOSATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEeHIINX TUIIOTE3 ¢ TOMOIIbIO
W3YYEHHBIX paclpeacacHuil.

HenpepsiBHble cnydaiinble BenuuuHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHHEe M €ro CBOMCTBA. 3ajaud, IPUBOJALIME K
MOKAa3aTeIbHOMY pacIpelleleHno. 3ajaud, MNPHUBOJALINE K HOPMAaJbHOMY paclpeieseHUIo.
OyHKIUS TJIOTHOCTH BEPOATHOCTH II0KA3aTENBbHOIO pachpeaeneHus, (yHKIHS IUIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pacrpeaeneHus. OyHKIUS MIOTHOCTH M CBONCTBA HOPMAaJIBLHOTO
pacnpeneneHusl.

[TocnenoBarenbHOCT OJAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3ajayu, NpPUBOIAIINE K
pacupenenenuro Ilyaccona.



KoBapuanust aByx ciydyailHeix BenuduH. KoddOuUIUeHT IuHEHHOW KOppemsIHH.
CoBMmecTHBIC HAOMIOJCHUS ABYX BeTU4YWH. BeiOOpouHbIil K03 duniueHT koppensunn. Pa3nmane
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NATPUOTHYECKOr0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXXEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTENbHOCTbIO YUYEHOI0, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMUYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHIeHHWH, pacCyXIeHUuH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, pEryJispHas Gpu3nueckas akTHBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
PO ECCHOHAIBHON AESITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOM W €€ MPUIIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBAaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
caM000pa3oBaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHUe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3a7ad B 00JacTU OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTHUKH, NOHHMaHUE MAaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyIbTypOi KaK CPeICTBOM MO3HAHUS MHUpa,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXIY IOHATHAMH, (POPMYJIUPOBATH  OINPEACICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIMUA, OCHOBAHUSA [UIsi 000OIIeHUS U
CPaBHEHHS, KpUTEPHUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPEUYHs B (pakTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeasiaraTb KPUTEPUU JUISl  BBISIBICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPCUHMIA;

JIeJIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYSCKUX YTBEPKIACHUN (TIPSIMBIC U
OT TIPOTUBHOTIO), BBICTPAMBATh AapPryMCHTAIIUIO, MPHUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOUpPATh CIOCOO perieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pelieHus, BBIOMpATh HaWOOJNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIILHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble ucciienoBare/ibcKue AeicTBUS:

HCIIOJIF30BATh BOIMPOCHI KaK MCCIEN0BATENCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJNTH CaMOCTOSITENIbHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEGHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BHISIBICHHUIO
3aBUCHMOCTEH MKy 00bEKTaMH, IBJICHHUSIMH, TTPOIECCAMH;

CaMOCTOSTENNbHO (POPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yNIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEITIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HAa BOMPOC U IS
peIICHUS 33]1a9H;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPAa3IMYHBIX BHJIOB W (GopMm
MPEICTaBICHHUS,

CTPYKTYpUpOBaTh  WH(GOPMAINMIO, TPEACTABIATH € B  pa3iMuHbIX  (opMax,
WLTIOCTPUPOBATH TpadUUecKH;

OIICHUBATh HAIEKHOCT, WHQPOPMAIMM TI0 CAMOCTOSATENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
06H_[€HI/I5I, SICHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W HNHUCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS [0 XOAY pEHICHHs 3a/add, KOMMEHTHPOBATh IOJIYYCHHbBIN
pe3yJbTaT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
peL[IaeMOfI 3aa4M, BBICKA3bIBaTb MACH, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJIATL CBOU
CYXJIEHUS C CYXACHUSMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IU4KUe U CXOICTBO
MO3UIUI, B KOPPEKTHOH opMe GOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MNpEACTaBIATL PE3YJIbTAaTbl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpEe3eHTAluud U
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHMBepcaabHble yueOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHsS 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH TIO3HABATEILHOU peIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecCca U pe3yibTaTa PelIeHHsl MaTeMaTH4eCKON 3a/1a4H;

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa LEId M YCIOBHSM, OOBSCHATH IPUYUHEI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB JEATENIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpHU
pemeHnr y4eOHBIX 3a1a4, NPUHAMATh [EJNb COBMECTHOH JIeSTENbHOCTH, TUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pabOThI, paclpenensaTh BHIbI pabOT, JOrOBapHBAaThCs, OOCYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTb PabOThI M KOOPAWHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KAayecTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTEPUPOBATH MOHATHIMU: Tpad, MIOCKui rpad, cBsa3HbIN Tpad, nmyTh B rpade,
IETIb, IIUKII, IEPEBO, CTENICHbh BEPIIMHBI, IEPEBO CIYIAHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: CIyYalHBIM SKCHEPUMEHT (OmbIT), Cly4yailHoe
coObITHE, AJIEMEHTapHOE Cily4ailHoe COOBITHE (RJIEMEHTapHbIA HCXOMA) CIIy4ailHOro OIbITa,
HaXOJIUTh BEPOATHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoJUTh W (OPMYITHPOBATH COOBITHA: TIEpECeUCHHE, OOBEINHEHNE TAaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOXKHOE JTaHHOMY, MCIOJb30BAaTh JAUWArpamMMbl Diijiepa, KOOPAMHATHYIO



OpSAMYyIO JJIS pELIeHHMs 3a/ad, I10JIb30BaThCsl (POPMYIJION CIOKEHHSI BEpPOSITHOCTEH s
BEPOSITHOCTEH JIBYX M TPEX CIYYaWHBIX COOBITHH;

OIEpUpPOBaTh IOHATHUSAMHU:  YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHHOTO HKCHEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITHH C
MIOMOIIBIO TpaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIbITA, MCIOJIB30BaTh (POPMYIy HOTHON
BEPOSATHOCTH, (hopMmyiy baiieca mpu pemeHuu 3agad, onpenesaTh HE3aBUCUMOCTb COOBITUH 11O
(dopmyIie U o OpraHu3aIKy CIIy4aifHOTO SKCIIEPUMEHTA;

IPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbI [ IEPEUUCICHUS 3IIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, pEIIEHHs 3ajad [0 TEeOopuu
BEPOATHOCTEH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBINA OMBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMBbIE HCIBITAHUS, CEpHUsl UCHBITAHUH, HAXOAUThb BEPOSTHOCTH COOBITHIl: B
CEpUHU UCHBITAaHUI JIO IEPBOTO yCIeXa, B CEPUU UCHBITAHUN BepHyIM, B OIBITE, CBS3aHHOM CO
CJIly4aliHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO  ONEepUpOBaTh  TMOHATHSAMM:  CIOy4ailHas  BeIMYMHA,  paclpeleseHue
BEPOSITHOCTEH, [uarpaMmMa pacrpesieneHus, OMHapHas cilyyailHas BeJIMYMHA, F€OMETPUYECKOE,
OMHOMHUAIBHOE pacIpe/IClICHUE;

ONEpUPOBATh TOHATHSIMU: COBMECTHOE paclpellelIeHue [BYX CIy4YalHbIX BEJIMYHUH,
MCII0JIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEAEICHUS ABYX CIy4YalHbIX BEIMUUH JJIs BbIICICHUS
pacrpelieieHus]  KaXJIOW  BEIMYMHBI,  ONpENCNIEHUs  HE3aBHUCHUMOCTH  ClIydailHbIX
BEJIMYMH;CBOOOHO ONIEPUPOBATH MOHATUEM MAaTEMAaTUYECKOT0 OXKHUAAHUS CIy4ailHOW BETMYMHbI
(pactipenienieHus), NPUMEHSTh CBOMCTBA MAaTeMaTHMUYECKOIO OXHJIAHUS HpPU PpEIIeHUH 3ajad,
BBIYUCIISITh MAaTEMATUYECKOE OXKHUJaHHE OWMHOMUAIBHOTO W T€OMETPHUYECKOTO pacIpeaeCHHIA;
CBOOOJHO ONEpUPOBATh MOHATUSAMH: JUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHE CllydailHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIYy4alHON BEIMYMHBI (pacHpelesieHus) Ipu
peLIeHUH 3aJla4, BBIYUCIATH JAUCHEPCUI0 M CTAaHAAPTHOE OTKIOHEHHE I'€OMETPHUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHU.

K konmy 11 kiacca o0yyaronuiicss Hay4uTcs:

BBIUMCIISATh BBIOOPOUHBIE XAPAaKTEPUCTHUKM IO JaHHOM BBIOODKE U  OLIEHHMBATH
XapaKTEePUCTUKN TEHEpaJIbHOM COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUH M MPOBEPSATh MPOCTEUIINE CTATUCTUYECKUE THUIOTE3BI,
I0JIB3YSICh U3YYEHHBIMH PaCIPECIICHUSIMU;

IPUBOJIUTH MPUMEPHI 3a7ad, MPUBOAAIIMX K IOKa3aTeIbHOMY paclpeieseHulo, 3ajad,
NPUBOASALINX K HOPMaJIbHOMY pactipenesneHuto. OnepupoBarh NOHATUAMU: (PYHKIMS MIIOTHOCTH
BEPOATHOCTH MOKA3aTeIbHOTO pacrpeaeaeHus], QyHKIHS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacripenesieHus, (pyHKIMS MIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O paclpeJlesIeHUs ;0NpeleNiTh
KO3 (UILIMEHT JIMHEHHONW KOPPEISILIMY, BHIOOPOUHBIN KOAPPUIUEHT KOPPETSILUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3jieioB u JuaekTpoHHbIe (UU(pOBbHIE)
n/ KoHnTpoJbHbie IIpakTH4eckue
TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
n padoThbI padoTbI
1 eMeTE Teopun rpadios 3 https://ptlab.mccme.ru/system/files/private/
. pHiTp 10_modul_1.pdf
Crny4daiiHbl€ OMBITHI, _ )
2 Py S 3 https://ptlab.mccme.ru/system/files/private/
YA . 10_modul 2.pdf
BEPOSITHOCTH COOBITUH
Omneparuu HaJ MHOKECTBAMH U
coobITusmMu. Clio)xeHue u . ]
3 HOMKCHIE BeDOSTHOCTEH 5 https://ptlab.mccme.ru/system/files/private/
™ p ' 10_modul 3.pdf
VYcioBHas BEpPOATHOCTb.
Hes3aBucumele coOBITHS
https://ptlab.mccme.ru/system/files/private/
4 DneMeHThl KOMOMHATOPUKU 4 1
10_modul 4.pdf
Cepuu nocnenoBaTenbHbIX
HUCIIBITaHuN. McnpITaHus
5 . 5 https://ptlab.mccme.ru/vertical
bepuymmu. Cryualinslii BEIOOD
13 KOHEYHOU COBOKYITHOCTH
T T — https://ptlab.mccme.ru/system/files/private/
6 i 14 1 10 _modul 7 sluchaynye velichiny i rasp
Paclipe/eIicHIA redeleniya_prodolzhenie.pdf
OBIIEE KOJIMYECTBO YACOB 34 ) 0
I10 ITPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | TeM MPOrpaMmbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
1 N JN— 5 https://ptlab.mccme.ru/system/files/private/
11 _klass modul 1 zbch.pdf
o https://ptlab.mccme.ru/system/files/private/
DJIeMEHTHI MaTeMaTHIECKOMN -
2 6 11 klass modul 2 elementy matematiche
CTATHCTHKH skoy_statistiki.pdf
HenpepriBHbIE ciiydaiinbie . .
BeJIHAHHE! (PACIPE/IeIeHHs) https://ptlab.mccme.ru/system/files/private/
3 p ’ 4 11 klass modul 3 sluchaynye velichiny
MOKa3aTeJIbHOE U HOpMaJIbHOE
2.pdf
pacrpeneneHust
4 Pacnpenenenue Ilyaccona 2 https://ptlab.mccme.ru/vertical
CBs3b MEXOY CIIyJalHBIMHA
5 Ay ey 6 https://ptlab.mccme.ru/vertical
BeINUYNHAMHU
O00011IeHNE U CUCTEMATH3AINS https://ptlab.mccme.ru/system/files/private/
6 . 11 1 .
3HAHUU 11 klass modul 6 povtorenie.pdf
OBIIEE KOJIMYECTBO YACOB 34 1 0

I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KosnyecTBo yacos
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Konrpoasn | IIpakTuHyeck
Bcero H3Yy4YeHH S o0pa3oBaTe/ibHbIE PECYPChI
n ble pa0doTbl | He padoThl
I'pad, cBs3HbIi Tpad, _ _
https://ptlab.mccme.ru/system/files/private/
MIPE/ICTABJICHHE 3a7a4H C 1
10 _modul 1.pdf
OMOIIIBIO Tpada
Crenenb (BaJIGHTHOCTD) , .
. n atbe 1 https://ptlab.mccme.ru/system/files/private/
BEPIITUHBI. bBT .
P YIbBIP 10_modul_1.pdf
Ilenu u IUKITBI
I'padbr Ha mockocTH. , .
Tlepeso ¢ AifHOrO 1 https://ptlab.mccme.ru/system/files/private/
BO CJIy4aitHOT
P ya 10_modul_1.pdf
AKCIIEPUMEHTA
CrnyualiHble SKCIIEPUMEHTHI
(OTBITHI) U CITy4aiiHbIE | https://ptlab.mccme.ru/system/files/private/
COOBITHS. DIIEMEHTapHbIE 10_modul 2.pdf
COOBITHSI (MUCXOIBI)
BeposiTHOCTE city4aliHOTO
coObITHsl. BepositHoCcTH _ ]
. https://ptlab.mccme.ru/system/files/private/
COOBITHIA B OIIBITAX C 1
10 _modul 2.pdf
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU
BeposiTHOCTB CityqaitHOTO
coObITusl. BepositHoCcTH 1 https://ptlab.mccme.ru/system/files/private/
COOBITHH B ONBITAX C 10_modul 2.pdf
PaBHOBO3MOXHBIMHU




AJIEMEHTAPHBIMU COOBITUSIMU

[Tepeceuenue, oObeTUHEHNE
MHOKECTB U COOBITHIA,

https://ptlab.mccme.ru/system/files/private/

7 IIPOTUBOIIOJIOKHBIE 10 modul 3.pdf
coObITusl. Popmyna
CJI0’KEHHUS BEPOSITHOCTEN
YcnoBHas BEpOSITHOCTb.
g YMHOKEHUE BEPOSTHOCTEH. https://ptlab.mccme.ru/system/files/private/
®opmyna ycI0BHOU 10_modul 3.pdf
BEPOSATHOCTH
VYcioBHast BEpOATHOCTb.
9 YMHOXk€EHUE BEPOSITHOCTEH. https://ptlab.mccme.ru/system/files/private/
dopmyiia yCI0BHOU 10_modul 3.pdf
BEPOSITHOCTH
10 dopmyiia MOJHOK https://ptlab.mccme.ru/system/files/private/
BEPOATHOCTH 10_modul 3.pdf
1 ®opmyia baiieca. https://ptlab.mccme.ru/system/files/private/
He3asucumele coObITHS 10 _modul 3.pdf
KomM6unaTtopHoe npasuiio : .
D Hoskers. TlenecTaHoBKI https://ptlab.mccme.ru/system/files/private/
M - eP 10_modul_4.pdf
U QaxTopHan
Yuciio coyeTaHui. https://ptlab.mccme.ru/system/files/private/
13
Tpeyronsnuk [Tackans 10_modul 4.pdf
14 Dopvvia Grroma HeoToHa https://ptlab.mccme.ru/system/files/private/
PMYyT 10_modul_4.pdf
KonTtponbHas padora Nel: , .
" https://ptlab.mccme.ru/system/files/private/
15 I'padsl, BeposiTHOCTH,

MHOXXCCTBA,

10_modul 4.pdf




KOMOHMHATOpHKa"

bunapHbIi cy4aliHBIN OIBIT
(ucnpiTaHue), yCrex u
Heynava. HezaBucrumblie

16 https://ptlab.mccme.ru/vertical
ucneltanus. Cepust
HE3aBHCUMBIX HCIIBITAHUN
JI0 TIEPBOIO ycrexa
Cepust HE3aBUCUMBIX
17 WCTIBITAHUH JI0 IEPBOTO https://ptlab.mccme.ru/vertical
ycnexa
18 Cepua He3?BHCHMHX https://ptlab.mccme.ru/vertical
ucnpiTanuil bepnynnm
19 CﬂyanHf 1t BLIOOp H3 https://ptlab.mccme.ru/vertical
KOHEYHOU COBOKYITHOCTH
[IpakTrueckas pabora ¢
20 HCIOJIb30BaHUEM https://ptlab.mccme.ru/vertical
AJIIEKTPOHHBIX TAOJIHUIL
CrnydaifHasi BeJTMYMHA.
21 Pacnpenenenue https://ptlab.mccme.ru/system/files/private/
BeposATHOCTEH. J{narpamma 10_modul 6.pdf
pacnpeneneHus
Onepanuu Haj cay4ailHBIMU
2 BenuyuHamu. [Ipumepst https://ptlab.mccme.ru/system/files/private/
pactpenenenuii. bunapnas 10_modul 6.pdf
ciyyaiiHas BeTMYMHA
I'eomerpuueckoe https://ptlab.mccme.ru/system/files/private/
23 pacrpeneneHue. 10 _modul 7 sluchaynye velichiny i rasp

bunomuansHOE

redeleniya_prodolzhenie.pdf




pacmpezeneHue

Marematuueckoe 0XKuJIaHue
CIIy4ailHOM BEJINYMHBI.

https://ptlab.mccme.ru/system/files/private/

24 C 10 modul 7 sluchaynye velichiny i rasp
OBMECTHOE pacupeaeIcHue . .
. pactipea redeleniya_prodolzhenie.pdf
JIBYX CIy4YalHBIX BEJIMYHH
HesaBucumsle cinyyaiinbie
BeM4uHbBl. CBOMCTBA
MaTeMaTU4YECKOI 0o https://ptlab.mccme.ru/system/files/private/
25 OKAaHUSL. 10 _modul 7 sluchaynye velichiny i rasp
Maremarudeckoe oKugaHue redeleniya_prodolzhenie.pdf
OMHapHOM cy4aitHON
BEJIUYNHBI
Maremarudeckoe oxuganue ] .
FCOMETDHUCCKONO I https://ptlab.mccme.ru/system/files/private/
26 p 10 _modul 7 sluchaynye velichiny i rasp
OMHOMHAJILHOTO . .
. redeleniva_prodolzhenie.pdf
pacnpeneneHui
JluCIepCHs 1 CTaHIapTHOE https://ptlab.mccme.ru/system/files/private/
27 p p 10 _modul 7 sluchaynye velichiny i rasp
OTKJIOHEHHE ) .
redeleniva_ prodolzhenie.pdf
Hucniepcust OmHapHOU https://ptlab.mccme.ru/system/files/private/
28 CIIy4aifHON BEJIMYUHBI. 10_modul 7 sluchaynye velichiny i rasp
CaolicTBa Aucnepcuu redeleniya prodolzhenie.pdf
Maremarndeckoe oXumganue ) )
https://ptlab.mccme.ru/system/files/private/
MIPOU3BEJECHUS U TUCTIEPCUS ..
29 10 _modul 7 sluchaynye velichiny i rasp
CYMMBI HE3aBUCHUMBIX - ’
™ . redeleniva_prodolzhenie.pdf
CIIyYalHBIX BETUYUH
Jucnepcust OMHOMUATBHOTO https://ptlab.mccme.ru/system/files/private/
30 pacnpeneseHusl. 10_modul 7 sluchaynye velichiny i rasp

[IpakTuyeckas padora c

redeleniya_prodolzhenie.pdf




HCIIOJIE30BAHUEM
AIIEKTPOHHBIX TAOJIHUII

31

Jucnepcus u ctaHapTHOE
OTKJIOHCHHUE
reOMETPUYECKOTO
pacupeneneHus.
[TpakTnueckas paboTta ¢
HCII0JIb30BAaHUEM
AIEKTPOHHBIX Ta0JIHII

https://ptlab.mccme.ru/system/files/private/
10 _modul 7 sluchaynye velichiny i rasp
redeleniya prodolzhenie.pdf

32

O06o0061IEHNE U
CHCTEMAaTU3alMs 3HAHUHI

https://ptlab.mccme.ru/vertical

33

KonTponbnas pabota No2:
"Ucnbitanus bepuymim.
Crny4aifHble BETUYUHBI U
pactipenenenus"

https://ptlab.mccme.ru/vertical

34

0O0001eHue u
cUCTeMaTu3anus 3HaHUN

https://ptlab.mccme.ru/vertical

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34




11 KJIACC

Ne KoanuecTBo yacos
Hara JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Konrpoubn | IIpakruyeck
Bcero U3y4YeHH s o0pa3oBaTe/ibHbIE PeCypChl
I ble paboThI ue padboTsbl
Hepasencto YeOrnIena.
| Teopema YeOrbIena. | https://ptlab.mccme.ru/system/files/private/
Teopema bepnyinnu. 3akoH 11 klass modul 1 zbch.pdf
OOJIBIIINX YHUCEIT
Hepasencto YeOrbIiena.
) Teopema UeOrbIena. | https://ptlab.mccme.ru/system/files/private/
Teopema bepnysum. 3akoH 11 _klass modul 1 zbch.pdf
OOJIBIIINX YHCEI
Hepasenctso YeObimena.
3 Teopema UeOrbIena. | https://ptlab.mccme.ru/system/files/private/
Teopema bepnysm. 3akoH 11 _klass modul 1 zbch.pdf
OOJBIINX YHCeT
Br16opounslii MeTox https://ptlab.mccme.ru/system/files/private/
4 . 1
HCCIIEIOBAaHUU 11 klass modul 1 zbch.pdf
[TpakTuyeckas pabora ¢ : .
5 N — 1 https://ptlab.mccme.ru/system/files/private/
11 klass modul 1 zbch.pdf
AIEKTPOHHBIX TaOJIHII
['enepanbHast COBOKYITHOCTh
U cllydaiiHasi BEIOOpKa. . ]
https://ptlab.mccme.ru/system/files/private/
3HaAKOMCTBO C .
6 6 1 11 klass modul 2 elementy matematiche
BBIOOPOYHBIMHU skoy_statistiki.pdf
xapakrepuctukamu. OmeHka
CPEIHETO U TUCTIEPCUU




Tre€HEPAJIbHOW COBOKYITHOCTH
C TIOMOUIBIO BBIOOPOYHBIX
XapaKTEpUCTHUK

I'enepanbHast COBOKYITHOCTD
U Cclly4aifHasi BRIOOpKa.
3HaKOMCTBO C

BBIOOPOYHBIMH https://ptlab.mccme.ru/system/files/private/
7 xapaktepuctukamu. OneHka 11 klass modul 2 elementy matematiche

CPEIHETO U JUCIIEPCUU skoy_statistiki.pdf

Te€HEepaJbHOW COBOKYITHOCTH

C TIOMOIIIBIO BBIOOPOYHBIX

XapaKTEPUCTUK

OlCHHBAHEE BEPOATHOCTE https://ptlab.rnccme.ru/svstem/files/pri\fate/
8 . 11 klass modul 2 elementy matematiche

cOOBITHH 1O BBIOOpKE skoy statistiki.pdf

CratucThyecKkas TUIIOTe3a.

IIpoBepka mpocTerdmmx https://ptlab.mccme.ru/system/files/private/
9 THUIIOTE3 C MOMOIIBIO 11 klass modul 2 elementy matematiche

CBOMCTB N3y4YEHHBIX skoy_statistiki.pdf

pacnpeneneHui

CraTucTrueckas rarnoresa.

IIpoBepka mpocTerdmmx https://ptlab.mccme.ru/system/files/private/
10 TUMOTE3 C TIOMOIIIBIO 11_klass modul 2 elementy matematiche

CBOMCTB U3y4ECHHBIX skoy_statistiki.pdf

pacrpeneneHun

[IpakTuueckas padora c https://ptlab.mccme.ru/system/files/private/
11 HCIIOJIb30BaHUEM 11 klass modul 2 elementy matematiche

AIIEKTPOHHBIX TAOIHIL skoy_statistiki.pdf
12 IIpuMeps! HeNpepBIBHBIX https://ptlab.mccme.ru/system/files/private/




CIIyYaHBIX BEJIUYHH.
DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTU

11 klass modul 3 sluchaynye velichiny
2.pdf

PaBHOMEpHOE
pacupenenenue. [Ipumepsl
3aJa4, IPUBOJALINX K

https://ptlab.mccme.ru/system/files/private/

13 11 klass modul 3 sluchaynye velichiny
MOKa3aTeJIbHOMY U K
2.pdf
HOpPMaJbHOMY
pacrpeieIeHUsIM
DyHKUHUS IUNIOTHOCTH _ )
https://ptlab.mccme.ru/system/files/private/
BEPOSATHOCTH .
14 11 klass modul 3 sluchaynye velichiny
IOKAa3aTEeILHOI'O
2.pdf
pacnpeneneHus
DyHKIMSA INIOTHOCTH https://ptlab.mccme.ru/system/files/private/
15 BEPOATHOCTH HOPMAJILHOT'O 11 klass modul 3 sluchaynye velichiny
pacrpeaeneHus 2.pdf
TlocienoBaTeIbHOCTE
OJIMHOYHLIX HE3aBUCHUMBIX
16 coosiTuil. [Ipumep 3anaun, https://ptlab.mccme.ru/vertical
MIPUBOALICH K
pacnpenenenuto [lyaccona
[TpakTuueckas paboTa ¢
17 HMCII0JIb30BAaHUEM https://ptlab.mccme.ru/vertical
AJIEKTPOHHBIX TAOJIUII
Kosapnanus npyx
18 CIIy4alHbIX BEJINYMH. https://ptlab.mccme.ru/vertical
Koaddunment xoppensuuu
CoBMecTHBIC HAOTIOCHUS ,
19 https://ptlab.mccme.ru/vertical

ABYX BCJINYHH




Bri6opounsii koapdunreHT

20 https://ptlab.mccme.ru/vertical
KOppEJSALNU
Paznuune mexny JIMHEMHOU
21 CBA3BI0 U IPUYUHHO- https://ptlab.mccme.ru/vertical
CIIEICTBEHHOH CBS3BIO
22 JIuneitnas perpeccus https://ptlab.mccme.ru/vertical
[IpakTuyeckas pabora c
23 HCII0Ib30BaHUEM https://ptlab.mccme.ru/vertical
3JICKTPOHHBIX TAOJIUII
[IpencraBieHue JaHHBIX C
4 [IOMOILBIO TAOJIUIl U https://ptlab.mccme.ru/system/files/private/
JUarpamm, onucarenbHas 11 klass modul 6 povtorenie.pdf
CTaTUCTHUKA
OMBITEI C ] )
https://ptlab.mccme.ru/system/files/private/
25 PaBHOBO3MOKHBIMH :
11 klass modul 6 povtorenie.pdf
AJIEMEHTAPHBIMU COOBITUSIMHU
Brrunciienue BeposiTHOCTEM , .
. https://ptlab.mccme.ru/system/files/private/
26 COOBITHI ¢ TPUMEHEHUEM .
11 _klass modul 6 povtorenie.pdf
(opmyi
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IPUMEHEHUEM _ )
7 adpiiec 11O https://ptlab.mccme.ru/system/files/private/
T MYECKUX METOIOB: .
P a 11 klass modul 6 povtorenie.pdf
KOOpAMHATHAs IpsMas,
JepeBo, quarpamMmma Jumepa
73 Crny4aiiHble BETUYUHBI U https://ptlab.mccme.ru/system/files/private/
pacpeaeneHus 11 _klass modul 6_povtorenie.pdf
29 Maremarudeckoe okugaHue https://ptlab.mccme.ru/system/files/private/

CIIy4yallHO! BEIUYMHBI

11 klass modul 6 povtorenie.pdf




MareMaTH4eCcKoe OXKHIaHIe

https://ptlab.mccme.ru/system/files/private/

1 :

30 CIIy4ailHOM BEJINYMHBI 11 klass modul 6 povtorenie.pdf
KonTtponsHas padora: : .

31 "BeposTHOCTE 1 1 https://ptlab.mccme.ru/system/files/private/

P 11 klass modul 6 povtorenie.pdf

cTaTucTuka"
Brrunciienue BepossTHOCTEMN

3 COOBITUH C TPUMEHEHUEM | https://ptlab.mccme.ru/system/files/private/
dbopmyn u rpaduUECKuX 11 klass modul 6 povtorenie.pdf
METO/IOB
Brruucnenue BeposTHOCTEN

33 COOBITUH C TPUMEHEHUEM 1 https://ptlab.mccme.ru/system/files/private/
dbopmy1 u rpadudecKux 11 klass modul 6 povtorenie.pdf
METOJIOB
CrnyualiHble BEIMUHHBI U

34 pacrpeneneHus. 1 https://ptlab.mccme.ru/system/files/private/
Marematnueckoe OKuaaHue 11 klass modul 6 povtorenie.pdf
CIIy4allHO! BEIUYMHBI

OBUIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KUIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
NpoBEPSIEMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJINIBI U TUATPAMMBI
OnepupoBaTh MOHATHSAMHU: cpelHee apudMeTHUecKoe, MeHaHa,
6.2 HauOoJiplllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MaccuBa YHCIIOBBIX
JaHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCIEPUMEHT (OMBIT) M
Cily4aiiHO€ COOBITHE, IJIEMEHTApHOE COOBITHE (dJIEMEHTapHBIA HCXO)
6.3 CIIy4allHOTO  OIBITa;  HAXOOWTb  BEPOATHOCTM B  ONbITaX C
PaBHOBO3MOXHBIMH CITyYailHBIMM COOBITUSMHU, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUI B U3YYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: IepeceueHre M OObEeTUHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIIOKHOE IaHHOMY COOBITHIO;
' [OJIb30BaThCsA  AuarpamMmamMu  Oiiepa U (OpMyJIOH  CIOXKEHUS
BEPOATHOCTEN ITPH PELICHUH 3324
OnepupoBaTh TMOHATUSAMU: YCIOBHAs BEpPOSITHOCTh, HE3aBUCHMBIE
6.5 COOBITHS; HAXOAUTh BEPOSTHOCTH C MOMOIIBIO MPaBHJIa YMHOXKEHUS, C
MMOMOIIBIO JEPEBA CIYYANHOIO OIbITA
6.6 [TpuMeHATH KOMOMHATOPHOE MPaBUJIO YMHOKEHUS TPU PEIICHUH 3a/1a4
OnepupoBarh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTBITAaHUH, YCTIEX M Heylaua; HaXO/JAUTh BEPOSITHOCTU COOBITHI B CEpUU
' HE3aBHCHMBIX MCIBITAHUN O MEPBOT0O YCIEXa, HAXOAUTH BEPOSTHOCTU
cOOBITHH B cepuu ucnbITanuil beprysnu
6.8 OnepupoBaTh MNOHATUSAMU: CiydailHass BeJIMYWHA, pacIpe/eleHne
' BEPOATHOCTEN, JUarpaMma pacripeesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJbTarta
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHMH  CIy4yallHOW  BEJIMYMHBIIO
' pacnpeesIeHUIO NI C TOMOUIbIO AUArpaMM
5.2 OnepupoBaTh MOHATHEM MaTEMaTHYECKOrO OXUIAHUS, HPUBOIUTH




OpUMEPbl  TOTO, Kak MPUMEHSACTCS MaTeMaTH4YeCKOe OXKUIaHUE
CJIy‘-IaﬁHOﬁ BCJIMYHHBI, HaXOJUTh MATCMAaTHYCCKOC OXHAAHHUEC IIO
JTaHHOMY PacCIpeeIICHHIO

5.3 Nwmetp npencraBiaeHne o 3aK0OHE OOJIBITUX YHCETT

54 Nmets npeacrasineHue 0 HOPMaabHOM PACIPENCICHUN

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
IIpoBepsieMblii 31eMeHT cOAepPKAHUA
Koxn
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBienre JaHHBIX C MOMoIIbio Tabnuu M guarpamm.  CpenHee
6.1 apudmernyeckoe, MenuaHa, HauWOOJbIIEe W HAUMCHbBIIECEe 3HAYCHHS, pa3Max,
JMCIIepCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
Cray4aiiHple SKCIIEPHUMEHTHI (ONBITBI) M CIIlydailHbIE COOBITHA. DIIEeMEHTapHBIE
coObITHsS (MCXOIBI). BeposTHOCTH Ciy4ailHOTO COOBITHS. BIU30CTh YaCTOTHIH
6.2 = BeposiTHOCTH coObITHH. CiydaliHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITHsIMM.  BeposiTHOCTM ~ COOBITUH B ONBITAXC ~ PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauuu Hajx COOBITUAMU: NepecedeHre, OObEAMHEHHE, NPOTUBOIIOJIOKHbBIE
coObITHs. [Irnarpammsl Ditnepa. @opmyiia ClIoKEHUS] BEPOSITHOCTEH
6.4 YcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOATHOCTEH. [lepeBo ciry4ailHOro
’ skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble coOBITUS
6.5 KombOunaroproe mnpaBuino ymHoxkeHus. IlepectanoBku u ¢akropuan. Yucio
’ coueranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeloToHa
bunapHblii ciydailiHblil ONBIT (WCHBITaHHE), ycmex M Heynada. HesaBucumble
6.6 = ucneiTanud. Cepus HE3aBUCHUMBIX MHCIBITAaHUM g0 mepBoro ycmexa. Cepusd
HE3aBUCUMBIX UCIBITAHUI bepHymmn
6.7 Cnyuaitnas BenuuuHa. Pacnipenenenne BeposaTHocTel. Jlnarpamma pacnpeneneHus.
’ [Ipumeps! pacnpesiesieHnid, B TOM YHCIIE€ T€OMETPUUECKOEN OMHOMUATBHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
UucnoBble XapaKTEpUCTUKU CIy4YailHBIX BEJIMYMH: MaTeMaTHYeCKOe O)KHJaHuE,
5.1 qUcrhepcuss M CTaHJIapTHOe  OTKJIOHeHWe.  [lpumepsl  mpuMeHeHHs

MAaTEMAaTHUYCCKOro OXHAaHus, B TOM 4YHUCJIC B 3agadax U3 HOBCG)IHCBHOﬁ KHU3HH.



MaremMaTHueckoe OXHJaHue OMHAPHOHM Cy4aifHOW BENIWYMHBI. MaremMaTuyeckoe
OKMJIAHHE CYMMBbl CIy4aWHbIX BEJIMYMH. MareMarnudeckoe OXHUIAHUE H
JHCTIEPCUSI TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PACIpeIeICHHMA

5.2

53

3akoH OOJBIIMX YKCEN U €r0 POJib B HAyKe, MPUpoJie U o0IecTBe. BeIOOpOUHBIT
METOJI UCCIIENOBAaHUN
[Ipumepsbl HeNpepbIBHBIX CIAy4ailHbIX BeaW4yuH. [loHSATHE O TJIOTHOCTH

pacnpesneneHus. 3anayd, MPUBOASIIME K HOPMAJIbHOMY paclpeieleHUIo.
[TonsiTHEe 0 HOPMAILHOM pacHpeesIeHUN

MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Koxa

HpOBepﬂeMbIe Tpeﬁona}ma K IPEIAMETHBIM pe3yjabTaTaM

NPOBEPSIEeMOr0  OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOTrPaMMBbI CpeHero
TpeOoOBaHUS 001ero oopazoBaHus

Bnagenne Meronamu J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/1ay;
yMeHHe (OPMYIMPOBATh W ONECPUPOBATH IMOHATHIMHE: OIpEACICHUE,
aKcuoma, Teopema, CJeJICTBHE, CBOMCTBO, MPHU3HAK, JOKAa3aTeNIbCTBO,
PaBHOCHUJIbHBIE (hopMyITMPOBKH; MIPUMEHSTh ux; yMEHUE
dbopMynupoBatb OOpaTHOE W MPOTHUBOIOJOXKHOE YTBEPKICHUE,
MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI, HCIOIB30BATh METO/I
MaTeMaTUYeCKOW MHIYKLUU; MPOBOJUTH JOKA3aTENbHbBIE PACCYXKIACHUS
MpU  pEIIeHWH  3a7a4, OLEHUBATh JIOTHYECKYI0 MPaBUIBLHOCTh
pacCyXJIeHHi; yMEHUE OIepUpOBaTh MOHATHSAMHU: MHOXECTBO,
MMOJAMHOKECTBO, OMEpallui HaJl MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIM  anmapar Juisi  ONUCAaHMS  PEaJbHBIX
MIPOIIECCOB U SIBJICHUI M MPU PEIICHUH 337a4, B TOM YHCIIC U3 JIPYTUX
y4eOHBIX TPEIMETOB; YMEHHE ONEepUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHUE 3a7aBaTh U
OTMHCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMU; UCIIONB30BATh Tpadbl MPH

perieHuu 3ana4y

YMeHnue onepupoBaTh NOHATUSAMU: HATypalbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENeHb C IeJbIM [OKa3aTelieM, KOPEHb HaTypajJbHOW CTEIEeHH,
CTENEHb C PALMOHAIBHBIM I10Ka3aTeNEM, CTENEHb C JIEHCTBUTEIBHBIM

IIOKa3aTejieM, J'IOFapI/I(i)M qucia, CHUHYC, KOCHHYC HW TaHTCHC




MPOM3BOJBFHOIO YHCJA, OCTAaTOK MO MOAYNIO, PalMOHAIBHOE YHCIO,
UppAllMOHAIBHOE  YMCIIO,  MHOXECTBA  HATypalbHBIX,  LEJBIX,
paloHaIbHBIX, JCMCTBUTEIBHBIX YHCENl; YMEHHE HCII0JIb30BaTh
MPU3HAKU JISTUMOCTH, HAMMEHBIINN OOIIUH JeNUTENh U HAaNMCHbBIIICE
o0miee KpaTHOE, aNropuT™M EBKiIHMAA pH pElIeHUH 3ajayd; 3HAKOMCTBO
C pPa3IUYHBIMU TMO3UIMOHHBIMM CHCTEMaMH CYHCIICHHS; yMEHHUE
BBITIOJTHATH BBIUMCIICHHE 3HAYEHUN U MPeoOpa3oBaHUs BBIPAKEHUU CO
CTeTeHsIMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PANUOHATBHBIX
BBIPKEHUI; YMEHUE ONEPUPOBATH MOHITHSIMH: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ Mporpeccus,  TIeOMEeTpUYecKas  Mporpeccus,
OeckOHEeYHO YyObIBaloOIIass TeoMeTpUYecKass MpOrpeccHs; yMEHHe
3aJlaBaTh  IOCJENOBAaTEJIbHOCTH, B TOM 4YHMCI€ C IOMOUIbIO
PEKyppeHTHBIX  (OpMyN;  yMEHHE  ONEpPUPOBATh  MOHATUSMHU:
KOMILUIEKCHOE YHCJIO, COMPSKEHHBIE KOMIUIEKCHBIC YHCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Hciia, opma 3amucH KOMITJIEKCHBIX YHCEeN
(reomeTpuyueckas, TPUTOHOMETPUYECKAs] M anreOpanveckas); yMeETh
MIPOU3BOJIUTH apU(PMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMHU YHCIAMU;
MPUBOJAUTH  MPUMEPHl  HWCIOIB30BAHUSI ~ KOMIUIEKCHBIX  YHCEI;
ONEpUpOBaTh MOHATUSIMHU: MaTpuua 2x2 u 3X3, ompeaciIuTeNb

MaTpHUIIbl, TEOMETPUYECKHUM CMBICIT ONIPEAETUTENS

YMeHnue onepupoBarh NOHATHAMU: PALIMOHAIIBHBIE, UPPALIMOHAJIbHBIE,
MOKa3areiabHble, CTEIIEHHBIE, JIOTapu(MUIECKUE, TPUTOHOMETPUUYECKHE
YPAaBHEHHs U HEPaBEHCTBA, HX CUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMH: TOKJECTBO, TOXK/IECTBEHHOE NIPe0Opa3oOBaHue, YpaBHEHNE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, PABHOCUIIBHOCTHb
YPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; PELIATh
YPABHEHUsI, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IIPUMEHSTH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl PEIICHHUsS MaTeMaTH4YEeCKUX

3aJ1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealibHOM JKU3HU

YMeHune omnepupoBaTh MOHATHAMH: (YHKIHSA, YETHOCTh (YHKIINH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
dbyHKIMH, SKCTpeMyM (PYHKITMH, HAanOOJIbIlIee 1 HAUMEHbIIIEE 3HAYCHHS
(GYHKIIUM Ha TPOMEXKYTKE, HeNpepbIiBHAS (YHKIUS, aCHMITOTHI

rpaduka QyHKIMM, TepBas W BTopas Npou3BoAHas (QyHKUHH,




TCOMETPUUYECKUIM U (PU3MUECKHUI CMBICIT TIPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNeIEHHBIA MHTErpajl; yMEHHE HaXOAWTh AaCHUMIITOTHI Tpaduka
(GYHKIIUM; YMEHHE BBIUYUCISATH MPOU3BOJIHBIE CYMMBbI, IIPOU3BEICHUS,
YaCTHOTO U KOMIIO3HMIIMH (PYHKIIMH, HAXOJAUTh YPaBHEHHE KacaTeIIbHON
K rpa@uKy QyHKIHH;, YMEHUE HaXOAUTH MPOU3BOJIHBIC JIE€MEHTAPHBIX
GyHKIUH; yMEHHE WCIOIh30BaTh MPOW3BOJHYIO IS UCCIICIOBAHUS
GyHKIUH, HAXOUTh HauOOJbIINE U HAMMEHbIINE 3HaUCHUsl (YHKIIHIA;
CTpOUTh TpaduKd MHOTOUICHOB C UCIOJIB30BaHUEM armrmapara
MaTEeMaTHYeCKOro  aHalu3a; OPUMEHATh  MPOM3BOAHYIO  JJIs
HaxXOXJACHUA HAWITy4dYlICTrOo pCHICHHA B MNPHUKIAAHBIX, B TOM YHUCIC
COLIMAJIbHO-9)KOHOMUYECKUX U (U3MUECKHUX 3aJayaxX; HaxOJIuTh
wiomaan u o00BEMBI (GUTYp C TIOMOIIBIO HWHTErpaya; MPHUBOAHUTH
IpUMepbl  MaTEeMaTHMYeCKOTO  MOJEIUPOBAHUA  C  IOMOIIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATUAMU: rpaduk ¢yHKIMH, oOpaTHas
GbyHKIMsA, KOMIO3UIMA (QYHKIWN, TUHEWHAS (QYHKIUS, KBaIpaTHIHAS
byHKIHS, parmoHaibHas byHKIHS, CcTeneHHas byHKIMS,
TPUTOHOMETpPUYCCKHE (YHKIIMH, OOpaTHbIE TPUTOHOMETPHYSCKUE
GyHKIIMK, TIOKa3aTenbHass W Jiorapudmudeckas (QyHKIMH, yMEHHUE
CTpOUTH IpauKku M3y4eHHBIX (DYHKIUH, BBITOIHATH IMPeoOpa3oBaHUs
rpadukoB (QYyHKIMH, UCMIONB30BaTh TpadUKU A U3yYEHHS MPOLIECCOB
W 3aBHCUMOCTEH, TIPH PEIICHUH 3a/1a4 U3 JIPYTHX y4EOHBIX MPEIMETOB
W 3a1ad U3 pealbHOM >XHU3HU; BbIpaxaTh (OpMylaMu 3aBHCHMOCTHU
MEX/Ty BeJTMYMHAMU; UCIIOJIB30BAaTh CBOWCTBA U rpapuku HYHKITUH 115
pelleHrs ypaBHEHHM, HEpPaBEHCTB U 3ajJady C I[apamMeTpamuy;
n300pakaTh HAa KOOPJMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHHUI

ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHnue pemarb TEKCTOBBIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIU U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIyr, HaJOrW, 3aJayd U3 00JacTh yNpaBiE€HUS JHMYHBIMH U
ceMelHbIMU  (DUHAHCAMU); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMbl II0 YCIOBHUIO 3aJadd, HCCIEAOBATh
MOJy4YEHHOE PELIEHHE W OLIEHUBATh IPABIONON00HOCTh PE3yJIbTaTOB;
YMEHUE MOJCIUPOBATh PEAJIbHBIE CUTyallUd HA S3bIKE MAaTE€MAaTHKU;

COCTABJISITh BBIPAXKCHUS, YPAaBHCHHA, HCPABCHCTBA U HX CHUCTCMBI I10




YCIOBMIO  3aJayd,  HCCIENOBaTh  IIOCTPOCHHBIE  MOAEIH  C
HCIIOJIb30BAaHUEM allllapara ajare0pbl, THTEPIPETUPOBATh MOIYYEHHBIN

pe3ynbTat

YMeHue omepupoBaTh MOHATHAMH: CpeaHee apuQMeTHUecKoe,
MearaHa, HanOoJblllee ¥ HaMMEHbIIee 3HAYCHUs, pa3Max, TUCTIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO Ha0Opa; yMEHHE H3BIIEKATh,
MHTEPIPETHPOBATh MH(POPMALIMIO, TPEACTABICHHYIO B TaOIUIax, Ha
auarpaMmax, rpadukax, OTpaXkaroulylo CBOWCTBA PealbHBIX MPOLECCOB
U SBICHUU; TPEICTABIATh HHPOPMALMUIO C IOMOIIBIO TaOIUI U
AMarpaMM; HCCIIEOBaTh CTaTUCTUYECKUE [aHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TIpadUUYeCKUX METOJOB M JJEKTPOHHBIX CpEJACTB;
rpagUyYeckd HCCIIEIOBaTh COBMECTHBIE HAONIOACHUS C ITOMOIIBIO

JarpaMM pacCEeMBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh IMOHATHAMM: CIydalHBIA ONBIT M CilIy4ailHOe
COOBITHE, BEPOSATHOCTH CIyYalHOTO COOBITHS, YMEHHE BBIUYUCIATH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TI'papUUecCKUX METO/I0B; NMPUMEHSATh
(bopMyIBI CIOXKEHHUSI U YMHOXKEHHSI BEPOATHOCTEH, (HopMyy MOTHON
BEpOSATHOCTH, ¢Gopmyiny bepnymin, koMmOuHaTOpHBIE (aKTBl U
(GbopMysBI; OILEHHBATH BEPOSTHOCTH pPEAJTbHBIX COOBITHH; YyMEHHE
OIEpUpPOBATh IOHATUSAMU: CllydaliHas BEJIMYUHA, paclpeacieHue
BEPOATHOCTEM, MaTEMaTUYECKOE OKUAAHHE, TUCIIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4allHOW BeJMYMHBI, (QYHKIHMH pacupeieseHus |
IUIOTHOCTH ~ PaBHOMEPHOIO,  IOKA3aTeIbHOTO U HOPMAaJIbHOIO
pacnpelelieHnii; yMEHHE  HCIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpezieieHui 1S pelieHus 3a/a4; 3HAKOMCTBO C TIOHATHUSMU: 3aKOH
OONBIIMX 4YMCEN, METOJbl BHIOOPOUHBIX HCCICIOBaHMN; YyMEHHE
NPUBOJIUTL TPUMEPHI MPOSABICHUS 3aKOHa OOJBIIMX 4YHUCENT B
IOPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBATH
MOHATUSIMHM: COYETaHUE, IEePECTAaHOBKA, YHCIO COYETAaHUM, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHue NMPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyKICHUs JUIsl pelIeHus 3a/ay; OLEHUBATh BEPOSITHOCTH
peanmbHBIX  COOBITHH;  COCTaBJIATH  BEPOSTHOCTHYIO  MOZEIb H

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

VMmenune OINICpHUPOBATHE IMOHATHUAMHU: TOYKaA, IpAMasA, IMIOCKOCTD,

IMpOCTPAHCTBO, OTPEC30K, JIy4d, BCJIMYMHA VYIJa4, MIOCKHUM yroi,



JNBYTPAaHHBIA YroJl, TPEXTPAHHBIA YrOJI, CKPELIMBAIOIIMECS MPSIMBIE,
[apaJuIeIbHOCTh U NEPIEHANKYISIPHOCTD MPAMBIX U IUIOCKOCTEN, Yroi
MEXIy NPAMBIMH, YIOJ MEXAY MNPSMON U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU, PaCCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE MEXY
MPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh
IpU pEIIeHUH 33/1a4 H3y4YeHHbIE (PAKTBI M TEOPEMBbI IIAHUMETPHUU;
YMEHHE OLIEHHBATh pa3Mephbl OOBEKTOB OKPYXKAIOIIETO0 MHpA; CTPOUTH
MaTEeMaTUYECKUE MOJEJIM C IIOMOIIbI0 I€OMETPUYECKHUX IOHATHI U

BCJIIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3a1a4n

10

11

YMeHue onepupoBaTh MOHATUAMU: IUIOLWAAb GUTYphl, 00bEM (QUIYpHI,
MHOT'OTpaHHUK, IPAaBUJIbHBI MHOTOI'PaHHUK, CEYEHNE MHOTOI'PaHHUKA,
KyO, mapajuienenumnen, mnpusma, nupamuia, Qurypa ¥ HOBEPXHOCTh
BpaIlleHHs, IUJIMHIP, KOHYC, map, cdepa, miomaas chepsl, IUIomaib
MOBEPXHOCTU NHpPaMUJbl, MPU3MBbI, KOHYCa, LWIHHIpa, 00BEM KyOa,
IPSIMOYTOJIBHOTO Napajjiesienunesa, NUpaMuIbl, TPU3MbI, [UIUHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTHU, CEUEHUSI KOHYCa U LIMJIMHAPA,
napajjiesibHble OCHM WIM OCHOBAaHHUIO, CEUEHHE Ilapa, IJIOCKOCTb,
Kacaromasicss cepsl, UWIMHApPA, KOHYCa,; YMEHHE CTPOHUTH CEYCHHE
MHOT'OI'paHHHKA, H300pakaTb MHOTOTPAaHHUKH, (UTYpHI U TOBEPXHOCTU
BpAlllEHUs, UX CEYEHMs, B TOM YMCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPeACTB; yMEHHE NPUMEHSTh CBOWCTBA TIE€OMETPHUYECKUX (Uryp,
CaMOCTOSITENIHO (POPMYJIMPOBATh OMNPEIENICHUs H3y4daeMbIX (uryp,
BBIIBUTaTh THUIIOTE3bl O CBOMCTBaX M IPHU3HAKaX TIE€OMETPHUYECKHX
¢uryp, OOOCHOBBIBaTb WJIM OIPOBEpPrarb MX; YMEHHUE IPOBOAUTH
kinaccuukanuioo ¢GUryp MO pa3IUMuHbIM TMPU3HAKAM, BBIMOIHATh

HGO6XOHI/IMI>IC JOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajiesIbHbI epeHOC, CUMMETPHS Ha TUIOCKOCTH U B NMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA00Ms, MOAOOHBIE (QHUTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE M 10100HBIE (DUTYPBI, B TOM YHUCIIE B IPUPOJE,
WCKYCCTBE, apXUTEKTYpE; HCIOIB30BaTh I€OMETPUIECCKAE OTHOIICHHS
IPU pEIICHUH 3a]ay; HaXOAUTh I'€OMETPHUYECKHE BEIWYHMHBI (IJTUHA,
yroi, miomaas, 00bEM) MpHU pElIeHUWH 3a7ad M3 JIPYIHX Y4eOHBIX
OpeIMEeTOB W M3  peajbHOM  JKU3HM; YMEHHE  BBIUUCIATH

T€OMETPUUYECKHE BEIMYMHBI (UTHHA, YTOJl, TUIomaas, 00bEM, MII0maIb




MOBEPXHOCTH), HCIOJIb3YS H3yueHHBbIE (OPMYNIbl U METOJbl, B TOM
qucie: IUIO0Mab OBEPXHOCTH MUPAMU/IbI, IIPU3MBbI, KOHYCA, LIMJIUH/IPA,
wiomanas cdepbl; 00bEM Kyba, MPSIMOYroJbHOIO MapajulesenuIea,
UpaMubl, MPU3MbI, LWIMHIApA, KOHYcCa, LIapa; YMEHHE HaXOAWUThb

OTHOIIICHHE 00BEMOB MOJOOHBIX HUTYD

12

Vmenue OIICpHUpPOBATH INOHATHUAMMN: MpsAMOYTOJIbHAA CHCTEMA
KOOpAuHAaT, BEKTOP, KOOPANHATBI TOYKH, KOOPAUHATHI BECKTOpA, CyMMa
BCKTOPOB, IIPOU3BEACHHUEC BCKTOpPA HAa YMCIO, PA3JIO’KCHHUE BEKTOpA I10
6a3Hcy, CKaJIIpHOC TPOU3BCIACHHUEC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI
MCKIAY BCKTOpaMHU, YMCHUCE HCIIOJIB30BAaTh BeKTOpHBIfI u
KOOpI[HHaTHLIfI MCTOJ IJid pCIICHUA I'COMCTPHUYCCKUX 3ada4d U 3aaad

APpyrux y‘Ie6HBIX npeaMETOB

13

YMenue BbpIOMpaTh MNOAXOASIIMN METON Ul pelIeHUs 3a/Jay;
IIOHMMAaHHUE 3HAYMMOCTM MAaTeMAaTUKH B H3YYCHMM INPUPOIHBIX U
OOIIECTBEHHBIX TPOLECCOB M SIBJICHHUW; YMEHHE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE, YMEHHME INPUBOIUTH
IIpUMEPBl  MATEMAaTHUYECKUX OTKPBITUA POCCUHCKOM M  MHPOBOH

MaTeMaTH4eCKOH HayKHu

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbIX HA

EI'D I1IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BEIUUCIEHAS

1.1 Harypanbnsie u niensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCET

12 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIPpOOU, TPOLICHTHI,
' OECKOHEUYHBIE TTEPUONUECKHUE TPOOH

13 Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEIICHHU. [HevictBus c
' apupMeTUUECKUMH KOPHIMHU HaTypaIbHOU CTETICHU

L4 Crenenb ¢ 1enbsiM TokaszatreneM. CTeneHb C palMOHAIBHBIM IOKa3aTelIeM.
. CBolicTBa CTEIICHU

L5 CuHyc, KOCMHYC W TAaHTE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YUCIOBOTO apryMEHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypadbHbIC JOTapu(MbI

17 JeiictButensHbie yucia. ApudMeTHyecKrue Omepanuud C JIeHCTBUTEIbHBIMU

YUCIaMH. HpI/I6J'II/DKéHHLIC BBIYUCJICHUS, TIpaBUJia OKPYTJICHUA, IMPUKHUIAKA U




OILICHKA pe3yJibTaTa BBIUMCIICHU M

1.8 IIpeoOpa3oBaHue BbIpaKEHHUH
1.9 KomrnekcHele uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-palIMOHATILHBIC YPAaBHEHUS
2.2 WppannoHaibHble YpaBHEHHS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [Toka3arenbHble U TorapupMuUyecKre ypaBHEHUs
2.5 Ilenble u 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEeHUH. OnpenenuTenb MaTpPULbI
3 OyHKIUYU U TpadUKU
11 Oyukuus, crnocoObl 3aganus GyHkuu. I'paduk Qynkuuu. BzaumHo oOpartHbie
' byukun. YétHele u HeuéTHble pynkuuu. [leproanueckue GpyHKunm
OO6nacTp ompeneneHuss U MHOXECTBO 3HaueHMM ¢(yHkuuu. Hymn ¢yHkmm.
10 [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
' Makcumymbl 1 MUHMUMYMBI QyHkuuu. HanGomnblee U HauMeHbllee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
13 CrenenHas (yHKUUS ¢ HaTypaJdbHBIM U ILIeNbIM MoKa3aTeneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS n-0i cTeneHn
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspsiBa. AcuMmMnrtorsl rpadukoB (yHkuuid. ColicTBa (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TTOCIIEI0BATEIbHOCTEN
18 Apudmernueckass M reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hayana maTematnueckoro anaimsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (DYHKIMN




[IpumeHeHre NPOU3BOAHOM K HMCCIENIOBAaHMIO (YHKIUMH Ha MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. Haxoxaenue HanOosblIero ¥ HauMEHbIIEro 3HaYyeHHs] (QyHKUIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOTrOrpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAICHUS
7.5 KoopauHatsl 1 BEKTOPHI

YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

BepositHocTs u cratuctuka 10-11 knacc, aBrop: bpoackuii N.JI.

METOJAUYECKUE MATEPHUAJIBI JJIS1 YYUTEJISL
[Tocobue ms yuurens «BepostHocTh U cratuctuka» 10-11 kiace, aBTop:
bpoackuit N.JI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1 Cucrema OLIEHKH TOCTHKEHUHN TUIaHUPYEMBIX IIPEIMETHBIX PE3yJIbTaTOB
OCBOECHMA yueOHOro npeamera «MaTeMaTuka: MEeTOANYeCKHe
pexomennanuu / [JI. O. Pocnoga, E. E. Anekceesa, E. B. byniko]; ITox
penakuueit JI. O. Pocnosoit. — M. : ®T'BHY «MHcTuTyT CTparerun
pazBuTus oopazoBanusi», 2023» (https://edsoo.ru/mrmatematika/2/ ). B nem
OTKCaHbl OCHOBHbIE OCOOCHHOCTH IJIAHUPYEMBIX PE3yIbTaTOB O0YUEHHUs 1O
MaTeMaTHKe, dTambl, BUIbl U GOPMbI OLIEHUBAHUS C YUETOM Clielu(pUKu
00y4yeHHs MaTeMaTHKe.

2 Marematuka (yriyOiaeHHbIH ypoBeHb). Peanu3zanus tpedoanuit ®I'OC
cpeaHero o01iero o0pa3oBaHus : MeTouueckoe nocodue st yuurens / [J1.
O. Pocnoga, E. E. Anekceea, E. B. bynko]; mox pexn. JI. O. Pociooii. — M.:
OI'BHY «MHCcTUTyT cTpareruu pa3BuTHs oOpa3oBaHus», 2023 — pexum



nocryna: https://edsoo.ru/mr-matematika/

3 CmemanHoe oOy4deHue B yciaoBHsIX Hu(poBoi TpaHchopMaluu
oOpa3zoBanus (i1 yueOHBIX penMeToB «MaTtematukay, «MHpopmaTiKay):
Meroandeckue pekomenaamnuu / Podept U. B., lluxnaduesa T. I11., Ko3ios
O. A. u np. ; nox pea. T. UI. luxnadbuesoit. M.: ®I'bHY «MucTuTyT
cTpareruu pa3BuTus oopazoBanust PAOy, 2022 43 c. — pexum

nocryna: smeshannoe-obuchenie-v-usloviyah-czifrovojtransformaczii-
obrazovaniya-dlya-uchebnyh-predmetov-matematika-
informatikametodicheskie-rekomendaczii.pdf (edsoo.ru);

4 baHk 3amaHuii 10 GOPMUPOBAHUIO M PA3BUTUIO MAaTEMAaTHUUECKOM
rpamotHoctu ICPO PAO http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-gramotnost/;

5 bank 3amanumii POIII https://fg.resh.edu.ru/;
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