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Pa3znen 1. Komnjieke 0CHOBHBIX XapaKTEPUCTHK MPOTrPaMMBbI
1.1. [losicHUTEJIbHAA 32N CKA

JlononHuTenbHass ~ o0mieoOpa3oBaresibHasi ~ mporpaMmMa  —  JIONOJHUTEIbHAs
obmeobpaszoBarenbHas (oOmiepa3BuBaromiasi) mnporpamma «lIpenbanHUK MO TPOPUITHHOM
maremaruke. Nel» (11 kmacc) HampaBieHa Ha yAOBIETBOpeHHE 00pa30oBaTeIbHBIX
noTpebHOoCcTel 00yJaromuxcs B miiaHe moArotoBku kK Exnnomy [ocynapcTBeHHOMY DK3aMeHy
(ET3) mnmo mupodunpHON  Maremaruke. lIporpamMmma  TIO3BONSIET  OOYYArOIIMMCS
IIEJICHAIIPABIICHHO HWCIOJB30BaTh MaTepuaabl TporpaMMbl W ¢dopMar oOOydeHHUs Kak
JIOTIOJIHUTENBHYIO TOJATOTOBKY K TOCYJapCTBEHHOH HWTOroBO# arrecrauuu B (opmare

Enunoro I'ocynapcteennoro Dx3amena (EI'9) mo npeamery «IIpodunbHas maremaTtukay.

1.1.1. AKTyaJIbHOCTH

Heo6xonumocTh pa3paboTKH JOMOJHUTEIBHON 00111e00pa30BaTeIbHOM MPOrpaMMbl
00yCIIOBIIEHA 3alIPOCOM CO CTOPOHBI OOYYAOLIMXCS U UX POAUTENeH Ha HEOOXOIUMOCTh
peanu3anuy WHANBHYaIbHBIX 00pa30BaTeIbHbIX 3alPOCOB, YIOBICTBOPEHUS
[I03HABATEJbHBIX OTPEOHOCTEH 10 MpPEAMETY.

JlononHuTeNbHAs 001Ie00pa3oBaTenpHas mporpamma pa3padboTaHa Ha OCHOBE psijia
HOPMaTHUBHBIX JOKYMEHTOB, ONPEACIIAIOIINX IPAaBOBBIEC NO3ULMH U CTPATErMUECKHE
MEPCIEKTUBBI Pa3BUTHUS JIOTIOJIHUTENFHOTO 00pa3zoBanHus B Poccuiickoit @enepanuu:

e Oenepanbhbiii 3akoH Poccutickoit deneparuu ot 29 nexadpst 2012 roga Ne 273 —
®3 «O6 obpazoBanuu B Poccuiickoit denepanumy;

o [Ipuka3z MunuctepctBa npocserienuss PO or 27 utonst 2022 1. N 629 «O06
yTBepkaeHnu Tlopsiika opranu3ay U OCyIIeCTBICHUS 00pa30BaTEIbHON AEITETBHOCTH I10
JOTIOJTHUTEBHBIM 00111€00pa30BaTeIbHBIM ITPOTrpaMMaM»;

e [locraHoBineHre [7aBHOTO TOCYIAapCTBEHHOIO CaHUTapHOro Bpaya PD ot 28
ceHTsOps 2020 1. Ne 28 «OO ytBepxknaeHun canutapubix mnpasun CIT 2.4.3648-20
"CaHUTapHO-3MHUEMHOIIOTHYECKHE TPEOOBAHUS K OPraHM3aLUSAM BOCIUTAHUS M OOyueHHUs,
OTAbIXA U 03/I0POBJIECHUS IE€TEN U MOJIOJEKID;

e Crparerusi pa3Butus BocnuTanus B Poccuiickoit ®enepaunu Ha nepuon ao 2025

roza, yreepxkaeHHon pacnopsikenueM [IpaBurensctBa PO ot 29 mas 2015 . Ne 996-p;



e Pacrniopspkenne [IpaBurensctBa PO ot 31 mapra 2022 1. Ne 678-p O06 yTBEep)ACHUN
Konnenuuu pa3BuTHS JOMOJIHUTENbHOTO oOpa3oBanmst naereit g0 2030 r. u mmaHa
MEPOIPUATHI IO €€ peaanu3aluu;

o 3akoH PecniyOmuku Tarapcran ot 22 uronst 2013 roma Ne 68-3PT «O6
obpazoBanum» (B pen. 3akoHoB PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YCTaB YaCTHOTO YUPEKICHHSI IOTIOTHATEIHLHOTO 0Opa3oBanus « OHIIalH-TIIKOJIA

moaroToBKH K sk3ameHaM « Y MHA S IITKOJIA».

1.1.2. OTiaM4uTeIbHBbIEC 0COOCHHOCTH NPOrPAMMBbI 1 HOBH3HA

JHannast oOpa3oBarenbHas MporpamMMa paspaboTaHa ¢ Y4ETOM COBPEMEHHBIX
TEeHJICHIIUNA ¥ TIEPCIICKTUB Pa3BUTHA AUCTaHIIMOHHOTO 00ydenus. [Iporpamma obecnieunBaem
NEPCOHAIM3UPOBAHHBIM W MHHOBALIMOHHBIN moaxos K oOpasoBanuto. [logxon, B CBOMO
odepellb, OCHOBaH Ha OOLIMPHOM MEIAarorn4eckoM OIbITE aBTOPOB U SABJISAETCS YHUKAJIbHBIM

MIPOYKTOM, YBaXKAIOIIIUM aBTOPCKHUE MpaBa.
1.1.3. Agpecar nporpamMmmsl

[Iporpamma opueHTHpOBaHa Ha oOydarommxcs 16 — 18 et u copmupoBana ¢
y4eTOM TCUXOJIOr0-Mearornaeckux ocooeHHocTel pa3sutus aereid. CoctaB Kypca

XapaKTepU3yeTcs KaKk pa3HOBO3PACTHBIN U MMOCTOSHHBIMN.
1.1.4. ®opma odyueHus

OLIHaSI, C IPUMCHCHUEM JUCTAaHIIUOHHBIX O6p330BaTCJ'H>HBIX TEXHOJOTUH 1

AIIEKTPOHHOTO OOYYEHUS.
1.1.5. O6bem IIporpammbl
[Iporpamma paccunrtana Ha 11 gaeit oOyuenus. O0bpem nporpamMmsl coctapisier 106

AKaACMHUYCCKHUX YaCOB.

1.1.6. Oco0eHHOCTH OpraHu3anuu 00Pa30BaTEJILHOIO NpoLecca

1.1.6.1. ®opma peasmzanuu IIporpammel



I'pynnoBas win uHIUBUAYyaIbHas paboTa; paboTa ¢ aBTOPCKUMHU 331aHUSAMH,
W3yYeHHUE COAICpKaHUS U MPUMEHEHHsI (DAKTOB B KOHKPETHBIX TEKCTaX, OTBETHI HA
MOCTABJIEHHBIE BOTIPOCHI KaK Pe3yJIbTaT CaMOCTOATENILHOTO PEIICHUsI PEMETHBIX 3a/1a4 U

aHaJIn3a JaHHbIX, pCIICHUC TECTOB, HAITMCAHUEC OTBETOB B 3alaHUAX C pa3BECPHYTHIM OTBCTOM.

1.1.6.2. Opranusanuonubie GopmMbl 00yUeHHs

Oo6yuenue no IIporpamme npeacTaBiIseT OO0 3aHATHS IO TEOPUU U TIPAKTHKE.
3aHATHSI IPOBOASITCS C UCIIOJIB30BAaHUEM ayIHOBU3YaJILHOTO (pOopMaTa, CHHXPOHHOU U
ACUHXPOHHON KOMMYyHUKau. COCTaB Kypca XapaKTepU3yeTcsl KaK pa3HOBO3PACTHBIM,

HOCTOSIHHBIH.
1.1.6.3. Pe:xuM 3aHATHIA

[TponomKUTENEHOCTD 3aHATUIA U3MEPSAETCS B akajgeMuueckux yacax. KonnuectBo
4acoB B HEJIEJIO BAPbUPYETCS B 3aBUCUMOCTH OT KOJIMYECTBA 3aHATUNA B HEAENIO, OT

CJIOKHOCTHU MaTepualla, TPaHCIUPYyEeMOro Ha 3aHATUH.
1.2. lesap 1 327241 NPOrpaMMBbl
1.2.1. Heas Iporpammsl

Pacuputs 1 yrimyOuTh 3HaHMS y4aluxcs B 001acTu ainredpel, FreOMETpUH, aHallu3a U
KOMOMHUPOBAHHBIX 3aJlad, pa3BUTh YMEHUE MPUMEHATh MAaTEeMaTUYeCKUe METOABI IS
pelieHusT  CIOXKHBIX W HeCTaHJAapTHhIX  3amad. [IlporpamMma  HampaBiieHa  Ha
COBEpIIIEHCTBOBAaHUE JIOTUYECKOTO  MBIIIJICHUS, QHAJTUTUYECKUX  HABBIKOB  H

[eJICHANPABICHHYIO MOATOTOBKY K ycrenHo# caade EI'D mo npoduibHON MaTemMaTHKe.
1.2.2. 3agaun IIporpammbl

JlocTrkeHre OCHOBHBIX 1iesiel [IporpaMMsl Iipearnonaraer peleHme CIeayonmx

B3aMMOCBA3aHHBIX 3aJa4.

1.2.2.1 IlpeameTHBIC
® y3HATH OMpeAeNiCHUE U CBOMCTBA TUHEHHON, KBaJPaTUIHOM, CTEIIEHHOU, (DYyHKITHH,

a Takke (PyHKIMH, ONMCHIBAIONIEH 00OPAaTHYIO POIIOPLIUOHATIBHYIO 3aBUCHIMOCTH;



® y3HaTh NpaBWJIa PELICHUMN KBaJPaTHBIX, PALIMOHAJIbHBIX, 10KA3aTEJbHbIX,
norapuMUUECKIX HEPABEHCTB, MIPAaBHIIa PEIICHUS CHCTEMbI HEPABEHCTB C OTHOM
MIEPEeMEHHOM, MpaBuIIa UCIIOL30BaHUS TPA(UKOB MPHU PEIICHHH HEPABEHCTB, METO]]
MHTEPBAJIOB,;

® y3HaTh B KaKuX clydasx HeoOxoaumo rucatb OJ13 11 ypaBHEHU;

® y3HaTh MOHSITHE U CBOMCTBO MPOMOPLHUHU, YMETh MPUMEHSITH CBOMCTBO MPONOPLIUU
JUIS pelleHus 3a/1ay;

® y3HaTh OCHOBHBIEC BHIBl MHOTOTPAHHUKOB; HAXOAUTH OOBEMBI U TIJIOMIA TN
MOBEPXHOCTEN MPOCTEHIIINX MHOTOTPAHHUKOB C IPUMEHEHHEM (hOpMYII.

® y3HATh CHEIU(PUKY HOPMAaTUBHBIX AKTOB U KOHTPOJIHHO-U3MEPHUTEIBHBIX
marepuainoB Ha EI'D no npodunbpHOi MaTemMaTHKe.

® HAYUYUTHCSA CTPOUTH M HCCIICIOBATh MPOCTEUIITNE MATEMAaTHUECKUE MOJICTIH;;

® HAYYUTHCS BBIMOJIHATH JIEHCTBUS C YUCIAMHU, C APOOSIMU, MPUMEHSIS OTIPEACTICHUS U
OCHOBHEIE CBOMCTBA,;

® HAYYUTHCS HaXOAUTh MPOLEHTHI OT YKCIIA; peliaTh 3aJa4u Ha MPOLEHTHI;

® HAy4YHWTHCS peIlaTh JIMHCHHBIC ypaBHEHUS M HMX CHUCTEMBI; peliaTh KBaJpaTHbHIC
YPaBHEHUS U UX CUCTEMBI;

® HAay4yUThCS pEIIaTh IOKAa3aTelbHbIE YPAaBHEHHUS; COCTABIATh HEPABEHCTBO I10
YCJIOBHIO 33/1a4M; pelaTh JIMHEWMHbIE HEPAaBEHCTBA U UX CUCTEMBI,

® HAyuyuThCS HAXOAWUTh TMPOIICHTHl OT YHWCIA; pelaTh 3aJadyd Ha TMPOIICHTHI;
COCTaBJISITh YPABHEHUS U HEPABEHCTBO MO YCIOBHIO 33/1a4H;

® HAyYHUTHCS BHITIOIHATH apU(METHUECKUE ICUCTBUSA, COUEeTasl YCTHbIE U MUCbMEHHbIE
MIPUEMbI; HAXOAWUTh 3HAUYECHMsS] KOPHS HATypallbHOM CTEMEHU, CTENEHH C paldOHATbHBIM
MOKa3aTesieM;

® HAyuUTbCAd BBIYUCIATH 3HAYEHHUS] YHCIOBBIX M OYKBEHHBIX BBIPAKEHUI,

OCYHICCTBIIAA HCO6XO,Z[I/IMLIC HoACTaHOBKH U Hp606pa3OBaHI/I${.

1.2.2.2. MeTanpeameTHbIe

® pa3BHUBaTh Y 00yYAIOIIMXCS CITOCOOHOCTh CAMOCTOSTEILHO CTAaBUTh YUEOHBIE TIEIIH,
(bopMyITUpOBaTh 331241, a TAKXKE MOJICPKUBATh HHTEPEC U MOTUBAIIMIO K IMO3HAHHUIO.
[ ] Pa3BuUBATh JIOTUYCCKOC U KPUTUYCCKOC MBINJICHUC, YMCHUC aHAJIM3UPOBATD,

KHaCCI/Iq)HHHPOBaTB, BBISABJIATH 3aKOHOMCPHOCTU U CTPOUTDH APIr'YMCHTUPOBAHHBIC BHIBOABI.



® GopmupoBarh yMeHHE 3()(HEKTUBHO NPUMEHSATH 3HAHUSI U HABBIKH JIJISl PEIICHUS
yueOHBIX 337124, BKJIIOYasi HECTaHAapTHBIE CUTYalllH.

® Pa3BHMBATh SMOLIMOHAJIBHBIN MHTEIIEKT, HABBIKM KOMaH/IHOW PabOThI, YMEHHE
JIOTOBApUBATHCS, peIIaTh KOH(IUKTHI U apTyMEHTHPOBATh CBOIO MTO3UIIHIO.

® CII0COOCTBOBATh Pa3BUTHIO YHUBEPCAIBHBIX HABBIKOB X X| BeKa, TAKHX Kak
caMOOpraHu3aIysl, KOMMYHHUKAIUS U KOOTIepalys.

® TIOBBIIIATh YPOBEHB IHU(PPOBOI IPaMOTHOCTH, 00y4aTh 3()(HEeKTUBHOMY

ncnonab3oBaHnio KT 1 mOMCKOBBIX CUCTEM, @ TAKKE Pa3BUBATh MEIHMAKOMIIETEHIINH.

1.2.2.3 JIn4HOCTHBIE

® BOCIIUTHIBATH YBAKUTCIBbHOC U OTBCTCTBCHHOC OTHOLICHUC K CBOCMY OCO3HAHHOMY
BBIOODY;

e (hopMUPOBaTh BHYTPEHHIOIO MO3UIMIO 00YYAIONIErocsl Ha YPOBHE MOJI0KUTEILHOTO
OTHOIIICHUS K y4eOHOU JAesITebHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CAaMOPa3BUTHIO,
caM000pa30BaHUIO, CAMOBBIPAKEHUIO U CAaMOpEaTH3aIlHH;

® OpUEHTHPOBaTh 00YUaIOIUXCSl HA IOHUMaHUE PUYHH ycrexa B y4eOHoi
NesITeNIbHOCTH, OTBETCTBEHHOE OTHOILIEHUE K MPOIIECCY U pe3yNIbTaTy cBOe
JeSTeIbHOCTH, B TOM YHCIIe HA CAMOAHAIN3 U CAMOKOHTPOJIb pe3yabTara, Ha aHau3
COOTBETCTBHSI PE3yJIbTaTOB TPEOOBAHUSAM ITOCTABIEHHON Y4eOHOMU 11eNH;

® pa3BUBaTh OCO3HAHHOCTH BHIOOpA U MOCTPOEHUSI MHANBHUAYAIbHON TPaeKTOPUU
oOpazoBaHus Ha 0a3e OPUESHTUPOBKU B MHUpe Tipodeccuii u mpodeccnoHambHBIX
MPEIMOYTEHHH, C YYETOM YCTOMUMBBIX TO3HABATEILHBIX HHTEPECOB;

® (hopMUPOBATH ETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MPAKTUKH, YUUTHIBAIOIINE COLIMATIBHOE,
KYJBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

® (hopMUPOBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh B OOIIICHUH U COTPYIHUYECTBE
CO CBEPCTHHMKAMH, JIETHhMH CTAPIIIETO U MIIAJIIIETO BO3PACTa, B3POCIBIMU B MPOIIECCE

00pa3oBaTeNbHON, y4eOHO-NUCCIIeJ0BATENbCKOM, TBOPYECKON M PYTUX BUOB AESTEIBHOCTH.

1.3. Conep:xanue NporpaMmsl

Monyas 0. Kak 3anumMarbcst Ha Kypce?

Teopusi: Moaynb nocBsIIeH 3HAKOMCTBY YUE€HUKA C KYPCOM U C OCHOBaMH O00y4eHHUS



IMpakTnka: —

Monayas 1. IIpakTnka

Teopusi: Pazdoupaem Teopuro Mo pemeHuio Bcex BUI0B 3a1a4 EI'D o mpodunsHoi
MaTeMaTHKe.
IIpakTuka: [IpakTuueckuii MOy b TIO pEHISHUIO BCceX BUIOB 3a1a4 EI'D no npoduibHOM

MaTeMaTHKe
KonTtpoas

JlomMariiiHue 3a1anusl.

1.4. Ilnanupyembie pe3yJibTaThl

HJ'IaHI/IpyeMLIC PE3yIbTaThl — COBOKYITHOCTb MCTAIIPECAMCTHBIX U MMPEAMCTHBIX

KOMIETEHIUH, mproOpeTaeMbIx 00yUyaromuMucs B Xxoze ocBoeHus [Iporpammel.
1.4.1. JInuHOCTHBIE pPe3yJIbTAThI:

OOy4Jarouuics CMOXET:

® BOCIHTHIBATh YBAKUTEIBHOE M OTBETCTBEHHOE OTHOIIECHHE K CBOEMY OCO3HAaHHOMY
BBIOODY;

e (opMHPOBATH BHYTPEHHIOIO MO3UINIO 00YUYAIOMIETOCs Ha YPOBHE MOJIOKUTEIBHOTO
OTHOILIEHHS K Y4eOHOH NesITeIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO,
camMo000pa30BaHMIO, CAMOBBIPAKEHUIO M CAMOPEaTU3aIIH;

® OpPHEHTUPOBATh OOYYAIOLIMXCS HA TOHUMAaHUE MPUYMH ycrexa B yueOHOM
JesITeTbHOCTH, OTBETCTBEHHOE OTHOILIEHHE K MPOIECCY U PE3YIIbTaTy CBOEH
JESITeTPHOCTH, B TOM YHCJIE Ha CAMOAHAIIN3 U CAMOKOHTPOJTb pe3ysIbTara, Ha aHaJIn3
COOTBETCTBUSI PE3YJBTAaTOB TPEOOBAHUSIM ITOCTABICHHON yueOHOM 1IemH;

® pa3BMBaTh OCO3HAHHOCTH BBIOOPA M MOCTPOCHUS MHIUBUAYAIbHONW TPAEKTOPHH
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKU B MHUpE npodeccuii 1 mpodeCcCHOHAIBHBIX
Hpe)IHOLITeHI/II\/’I, C YUYCTOM YCTOfIQHBBIX IMMO3HAaBAaTCIIbHBIX NHTEPCCOB;

® (opMHpOBaTh IETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKU M OOLIECTBEHHOW MPAKTUKHU, YUUTHIBAIOLINE COLIUATBHOE,

KyJBTYPHOE, SI3IKOBOE, TyXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MHPA;



® Q)OpMHpOBaTB KOMMYHHKATUBHYI0 KOMIICTCHTHOCTD B O6H_I€HI/II/I " COTPYAHHUYICCTBC
CO CBCPCTHUKAMU, ACTbMHU CTAPIICTO U MJIAAICTO BO3PACTA, B3POCIILIMU B ITPOLICCCC

00pa3oBaTeNbHON, yueOHO-UCCIIeJ0BATENbCKOM, TBOPYECKON U IPYTUX BUIOB ESTEIBHOCTH.

1.4.2. MeTanpeamMeTHble pe3yJibTaThl:

VYyamuecs CMOTYT:

® pa3BUBATH Y 00YYAIONINXCS CIIOCOOHOCTh CAMOCTOSATENIFHO CTaBUTh y4eOHBIE LIEIH,
(bopMynupOBaTh 33a4H1, a TAKXKe MOJIEPKUBATh HHTEPEC U MOTUBALIMIO K [TO3HAHHUIO.

® Pa3BMBATh JIOTHUECKOE U KPUTHUECKOE MBIIIICHHE, YMEHHE aHAJIN3UPOBATh,
KJIaCCU(UITUPOBATH, BBISBIATH 3aKOHOMEPHOCTH U CTPOUTH apIyMEHTUPOBAHHbIE BHIBOBI.

e GpopmupoBaTh yMeHUE 3H(HEKTUBHO MPUMEHSITH 3HAHUS M HABBIKH JUISI PEIICHUS
y4eOHBIX 3aj]a4, BKIIIOUasi HECTaHIAPTHbIE CUTYALUH.

® Pa3BMBATh SMOLIMOHAJIBHBIN UHTEIJIEKT, HABBIKM KOMaH/IHOW pabOThl, yMEHHE
JOTOBapUBAThCS, peIIaTh KOH(IMKTBI U apTyMEHTHPOBATh CBOIO MO3UIIHIO.

® CrI0COOCTBOBATh PAa3BUTHIO YHUBEPCAIbHBIX HaBbIKOB X X Beka, TakuX Kak
caMOOpraHu3alysl, KOMMYHHUKAIUS U KOOIepaLys.

® [IOBBIIIATh YPOBEHB IIU(PPOBOI IPaMOTHOCTH, 00y4aTh 3()(HEKTUBHOMY

ncnoap3oBaHnio KT 1 mOMCKOBBIX CUCTEM, a TAKKE Pa3BUBATH MEIUAKOMIIETCHIIMH.

1.4.3. IIpeanMeTHBIE pe3yabTaThl:

VYyamuecs CMOTyT:

® y3HATh OMNpPECJICHHE U CBOWCTBA TMHEWHOM, KBa[paTUUHOM, CTETICHHOM, (DYHKIIHIA,
a Taxoke (QyHKIIUH, OTTUCHIBAIOIIEH OOpPaTHYIO MPOMOPIMOHATIEHYIO 3aBUCHMOCTD;

® y3HaTh NpaBWJIa PELICHUMN KBaJPATHBIX, pALIMOHAIIbHBIX, I0KA3aTEbHbIX,
norapuMUYECKIX HEPABEHCTB, MTPABHUIIA PEIICHUS CHCTEMbI HEPABEHCTB C OTHOM
MIEPEMEHHOMH, MpaBHIIa UCITOL30BaHUS TPA(UKOB IPU PEIICHHH HEPABCHCTB, METO]]
HWHTEPBAJIOB;

® y3HATh B KaKHX Clydasx HeoOxoaumo nucarb OJ[3 ans ypaBHeHUi;

® y3HAaTh MOHSATHUE U CBOMCTBO IPONOPLIMHU, YMETH IPUMEHATH CBOMCTBO IPONOPLIMU
JUISL pEUIeHU 3a/1a4;

® y3HaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB; HAXOAUTH OOBEMBI U TIJIOMIA TN

MOBEPXHOCTEN MPOCTEHIINX MHOTOIPAHHUKOB C IPUMEHEHHEM (hOpMYII.
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® y3HaTh cHelu(UKy HOPMATUBHBIX AKTOB U KOHTPOJIbHO-U3MEPUTEIIBHBIX
marepuainos Ha EI'D no npodunbHOil MaTeMaTHKe.

® HAay4YUTbCS CTPOUTH U MCCIIE0BATh POCTEHIINE MaTEMaTUUECKUE MOJIETIN;;

® HAyYUTHCS BBINOJHATH JEUCTBUS C UUCIAMHU, C APOOSIMU, IPUMEHSIS ONpeAeTICHUs U
OCHOBHBIE CBOMCTBA;

® HAay4YUTHCsA HaXOAUTH IPOLEHTHI OT YKCJIA; pElIaTh 3a4a4d Ha IPOLEHTHI;

® HAay4yWThCS pellaTh JIMHEMHBIE YpPAaBHEHUS M MX CUCTEMBI; pellaTb KBaJpAaTHBIE
YPaBHEHUS U UX CUCTEMBI;

® HAyuyuTBhCS pELIaTh II0KA3aTEIbHBbIE YPABHEHUS; COCTABIATH HEPABEHCTBO I10
YCIJIOBHIO 33J1a4{; pelIaTh JIMHEUHBIC HEPABECHCTBA U UX CUCTEMBI;

® HAy4YUTHCS HAXOAWTh IIPOLICHTHl OT YHCJA; pellaTh 3a4adyd Ha IPOLICHTHI;
COCTaBJIAITh YPABHEHUS U HEPABEHCTBO IO YCIOBHIO 33]1a4H;

® HAyUYUTHCS BBINOIHATH apupMeTHUecKe JeHCcTBUS, coueTast yCTHbIE U MMCbMEHHbIE
IIPUEMBI; HAXOAWUTh 3HAUYCHHS KOpPHS HATYpallbHOM CTENEHHU, CTEIEHU C palrOHaIbHBIM
IIOKA3aTeIIeM;

® HAyuuTbCAd BBIYUCIATH 3HAYEHHUS] YMUCIOBBIX M OYKBEHHBIX BBIPAKEHU,

OCYIIECTBIISASI HEOOXOUMBIE MOACTAHOBKU U MTPEoOpa30BaHUs.

Paznes 2. Kommieke oprann3aniioOHHO-NEIArorn4ecKux ycJa0BUi

2.1. KanennapHslii yueOHblii rpaguk

KanengapHselii yueOHBbIH rpayk cOCTaBIIEH C yU€TOM MHEHHUH y4aCTHUKOB
o0pa3oBaTeIbHbIX OTHOLICHUH U OMpeNeNsieT AaThl Hayajla U OKOHUaHUS U
IIPOAOJKUTENBHOCTh O0YUYEHHMSI 110 IIPOTpamMMe.

Kanennapusii yueOHbI rpaduk npeacrasieH B [Ipunoxenun 1.

2.2. YcaoBus peau3aliy NPpOrpaMMbl

2.2.1. MarepuabHO-TEXHHUYECKOE 00ecIieueHue

ITo anpecy mecta HaxoxaeHus opranuzanuu (420015, Pecriydnuka TaraperaH, T
Kazanb, yn.Torons, 1. 3A, atax 3, nomemt. 1019) o6opynoBanbl HEOOXOAUMBIMHU
TEXHUYECKUMHU CPEJICTBAMH padovre MecTa MperoaaBareied, a IMUHUCTPATUBHOTO

TEXHUYECKOTO IEepCoHaa, MPOBEACH BHICOKOCKOPOCTHON KOPIIOPATUBHBIA UHTEPHET.
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TpeOoBaHNsi K MUHUMAJLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecredeHn 0

[Tpu ocBOeHUM y4eOHOTO MaTepHaa MoCPEACTBOM AIEKTPOHHON HH(OPMAIIHOHHO-
o0pa3oBaTeIbHOM Cpebl OpraHU3amus JOBOJUT O TOCTYMAIMX HWHPOPMAIUIO 00
00513aHHOCTSIX O0yYaroIIMXCsl MPU OCBOCHHUH MPOTPAMMBI UCTIOIBH30BATh CBOM MEePCOHATbHBIN
KOMITBIOTEP/HOYTOYK C TOCTYIOM K ceTH «IHTepHET» B COOTBETCTBUU C PEKOMEHIOBAHHBIMU
TEXHUYECKUMHU MapaMeTPaMHU:
— cucTema — 2-saepHsli mpoueccop, 4 I'b noctynHoi namary;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— BeO-Opaysepsl — Edge, Apple Safari, Google Chrome, SIlunexc bpaysep;
— HaJIMYKMe YCTaHOBIEHHOTO (uiemi-uieepa B BeO Opaysepe;
— CKOpOCTh focTyma Kk cetn «MaTepuer — He menee 750 kbut/cek;

— HaJIN4Huc 3BYKOBOI>'I KapThI,

2.2.2. UnpopmanmnonHoe odecrneyeHue

DOYHKUMOHUPOBAHUE NIEKTPOHHOI HHGOPMALIMOHHO-00PAa30BaTeJIbHOM CPeabI:
Peanuzanuss mporpamMmbl 00€CIEUMBACTCS JOCTYNOM KaXJIOro oOydaroumierocs K
y4eOHO-METOAMYECKUM MaTepuajaM - TeKCTOBOH, rpadrueckoi, ayauo-, BUACOMH(pOopMaIiu
o nporpamme uepe3 cetb «VHTEepHET» B pexxkume 24 yaca B CyTKH 7 JHEH B Henento 0e3
ydeTa 00bEeMOB TOTpeOssieMoro Tpaduka 3a HCKIOYCHHEM IePEPHIBOB ISl MPOBEACHUS
HEOOXOJUMBIX PEMOHTHBIX M MPOQPHUIAKTUYECKUX PaboT Mpu 00ECleYeHUH COBOKYITHOM
JOCTYITHOCTH YCIAYT TIOCPEACTBOM pETHCTpallMd W MPEJOCTaBICHUS WHAMBUIYATbHBIX
JIOTUHA U MapoJisi 00yJaronmmcs K oopasoBarenbHol tuiardopme https://umschool.net.
JIy1st ycTaHOBIIEHUS TTOAJTMHHOCTH JIMYHOCTH (MACHTU(DUKAIINKN) 00yJaroerocs, BCeM
00y4arommmMcs, 3aperucTpUPOBAaHHBIM Ha 00pa30BaTeIbHON TIaThopmMe
https://umschool.net, mprcBanBarOTCs yHUKaIbHbIC UIMEHA — UIEHTH()UKATOPBHI.
WnentudukaropoM o0ydaronierocs SBIsIeTCs JIOTUH TTOJIb30BATEINsI, SIBIISTFOIIUICS THIYHBIM
AEKTPOHHBIM TTOYTOBBIM azipecoM. OH npussizan k DO obyuatomerocs. [
ayTeHTU(UKAIMK 00yUaIoIIEerocs: UCIONb3yeTCsl aTpUOyTUBHBINA HACHTU(DUKATOP —

YHUKAJIbHBIN 11apOJIb.

2.2.3. KagpoBoe o0ecneyeHne NnporpamMmabi:
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Opranu3zaius, OCyHIECTBIAMOIIAs 00pa30BaTEIbHYIO JAEATEIbHOCTh, peaTu3yIoIas
JOTIOJTHUTEIbHBIE o011eo0pa3oBaTeNbHBIE porpamMMbl — JIOTIOJTHUTEIbHBIE
o0IIepa3BUBAIOIINE MPOTPAMMBI, YKOMIUIEKTOBaHA KBAaJTU(HUIIMPOBAHHBIMH  KaJIpaMHu.
VYpoBeHb KBanu(pUKAIMK PAOOTHUKOB OpPTaHU3AIMH, OCYIICCTBIISIIONIEH 00pa30oBaTeIbHYIO
NeSITeNIbHOCTh, peaju3yollel IOMONHUTEIbHBIE 00IIe00pa3oBaTebHbIE MPOrpaMMbl  —
JIOTIOJTHUTENbHBIE OOIIepa3BUBAIOIINE MPOTPAMMBI, COOTBETCTBYET KBaJTH(PUKAITMOHHBIM

XapaKTCpUCTUKaM I10 COOTBCTCTBYIOH_IGI;'I JOJIDKHOCTH.

TpebGoBanusi k kBamudukanuu [legarora AONOTHUTEIBHOTO OOpAa30BaHMUS: BBICIIEE
npodeccroHaabHOe 00pa30BaHUE WK cpeaHee MpodecCHoHaIbHOE 00pa3oBaHKe B 00IACTH,
COOTBETCTBYIOIICH NPOQPIII0 KpPY)KKa, CEKIUH, CTYIUH, KIYOHOT0O ¥ HWHOTO JIETCKOTO
oObeuHeHUsT 0e3 mpeAbsBIeHUs TpeOoBaHUII K CTaxy palOoThl, JuOO BBHICIIEE
npodeccHoHaIbHOE 00pa3oBaHUEe WM cpeaHee mpodeccHoHanbHOEe O00pa3oBaHHE U
JIOTIOTHUTEbHOE TpodecCHOHabHOEe 00pa3oBaHWe IO HampasieHuio "OOpa3oBaHue u

nearoruka’ 0e3 npeabsBICHUs TPeOOBAHHUM K CTaXKy paOOTHI.
2.3. ®opMbI KOHTPOJISI M ATTECTALMU

[Tpu npoBenennn 3anusATHI Ha mopraie https://umschool.net B popmare 3ansaTuit odparnas

CBSI3b PEATTM3YETCS uepes:

® O6H.I€HI/IC MOoCpCACTBOM MHTCPAKTUBHOI'O 4Yara,

® DCIICHHA MHTCPAKTUBHBIX 3a4a4.

B nmporpamme nipencTaBieHsl clieayronme GopMbl aTTECTALUN:
® TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH Yepe3 BBIIOJHEHNE TOMALIHUX 3a/1aHuii;
B nomamnue 3agaHust BXOJIAT:

® 3371aHK 110 KypCy pa3IudyHOIO YPOBHS CIOXKHOCTU C aBTOMAaTUYECKON IIPOBEPKOM:
3aJlaHus TUIA «BBIOOP OJHOTO OTBETA U3 HECKOJIBKHUX», «BBIOOP HECKOJIBKUX OTBETOB U3
HECKOJIBKHX », «COOTHECEHUE MHOXECTBY, «TEKCT C IPOITyCKAMU», «I10JI€ BBOAA» U PYUHOI

IIPOBEPKOM: 3aJ]aHUsl BTOPOIl YacTH 3K3aMeHa.
2.3.1 OueHo4YHbIEC MaTEepPHAJIBI

HpI/IMepHLIﬁ NnepeucHbL 3aAaHul s MPOBEACHUS TCKYUICI0 U IMO3TAITHOI0O KOHTPOJISA:
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JIBe paOpuku BBITyCKAIOT OMHAKOBBIE Oamrepsl it apromoouneit. [lepBas ¢pabpuka
BbIyckaeT 44% stux OGammnepos, BTopas — 56%. IlepBas ¢abpuka Beimyckaet 4%
OpakoBaHHBIX OamriepoB, a Bropas — 2%. Haliqute BEpOSTHOCTh TOTO, YTO CITyYaitHO

KYIUIEHHBIN B Mara3uHe 6amrep oKakeTcsi OpaKOBaHHBIM.
. N 1
Y Aprypa ectb Karep. BecHoil Karep uA€T NpPOTUB TEUCHHS PEKH B 2 pasa
MeIJICHHEe, YeM TI0 TEYeHHUIO. JIeToM TeueHHe CTAaHOBUTCS Ha 2 KM/4 MeJICHHEe.
n 1
llootomMy nerom karep MAET MPOTHB TeueHWs B 1—-pasa MeIJCHHEe, 4eM IO

TeueHuro. Haiiiure ckopocTh TeueHHUs BECHOM (B KM/4).
Ha pucynxke uzo6paxens! rpaduxu pynkuui f(x) =- 0,5x + 5 u g(x) =ax"2 +bx +c,

KOTOpBIE IepecekaroTcs B Toukax A u B. Haiinure abcruccy Touku B.

—————————————————————————————————————————————

--------------------------------------------

B tpeyronsauke ABC yron C pasen 90°, AC =3, cos(A)=37. Haiinure AB.

Pemmre ypaBuenue: log, (x*> + x) = log,(x*+ 1).

Haiinute Bce 3HaYeHMs mapaMmeTpa a, MpH KaKIO0M M3 KOTOPBIX CHCTEMa HEPaBEHCTB
MMeeT XOTs Obl OIHO pEelLIeHUe Ha MpoMexyTke [-5; -1,5]:

aQ>—-——
X

a<+—2x+2

-a<0,6x+0,2

B otBete YKaKUTC HAMMCHBIICC ICJI0C 3HAYCHUC ITapaMeTpa U3 IMOJTYUCHHBIX.
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7. B wmrone 2023 roma 1utaHupyeTcs B3ATh KPEIUT Ha IATH JET B pazMepe 828 ThicC.
pyOseit. YcioBus ero Bo3BpaTa TaKOBBI:

— KaXKZIplil STHBapb JOJT Bo3pacTaeT Ha 25% MO CpaBHEHUIO C KOHIIOM IPEbIAYIIETo
rosa;

— ¢ (peBpasIs MO MIOHB KAXKIOTO rojia, HEOOXOMMO BBIIUIATUTH OJJHUM ILIATEKOM YacTh
JI0JITa;

— B utonie 2024, 2025 u 2026 ronax cymma J1oira octaercst paBHoi 828 Teic. pyoieii;
— BbItIaThl B 2027 u 2028 rogax paBHBI;

— K utomo 2028 roga gonr OyzeT BbIIUIAuEH MOJTHOCTHIO.

Ha cxonbko pyOiieit mocneanss Boimiara Oyaer 0osbliie nepBoii?

8. IlepBrlil WiIeH KOHEYHOW N€OMETPUYECKON MPOTPECCHM, COCTOSLIEN U3 TPEX3HAYHBIX
HaTypaJbHBIX 4Hcelsl, paBeH 272. M3BeCTHO, 4TO B NPOrpECCMU HE MEHBILIE TPeX
YHCEll.

a) MoxkeT i1 uncio 425 sBAATHCS YJICHOM TaKOM Iporpeccuu?
6) MoxeT 1 gncio 680 SBIATHCSA WICHOM TaKOH MPOrpeccuu?
B) Kakoe Hanbosnbliiee 4nuciao MOXKET SBISATHCS YWIEHOM TaKoM rmporpeccun?

9. Oxpyxnoctu ®1 1 ®2 paanycoB4 u 1 cCOOTBETCTBEHHO KacarOTCsS BHEITHUM 00pa3oM
B Touke A. Uepe3 Touky B, nexairyro Ha OkpyXHOCTHM ®l, mpoBeneHa mpsMas,
Kacaromascs OKpy>KHOCTH ®2 B Touke M.

a) JlokakuTe, 4TO OTHOIICHHE OTPE3KOB MpsMoii AB, oTcekaeMbIX OKPYKHOCTSIMU, pPaBHO
OTHOILEHHUIO UX PAJUyCOB.
0) Haiinute BM, ecnu u3zBectHo, uto AB = 2.

10. Ha pebpe A1B1 kyba ABCDAI1BICIDI ormeuena touka E, koropas sBisercs
CepeNMHON ATOTO pedpa.

a) lokaxxure, 4yTo paccrosiHue ot BepiinHbl D1 o npsmoii EC paBHo pebpy kyoOa.

0) Onpenenure BennunHy KocuHyca yria mexay miockoctsmu (ECD1) u (CC1B1).

2.4. MeTogu4ecKkue MaTepuaJbl

MeTtoanyeckoe ofecnedyeHne NPOrpaMMbl BKJIIOYAET:
— 3aHATHS, pa3MelIeHHbIe Ha oOpa3oBaTenbHON Tatgopme https://umschool.net;

— NPAKTUYCCKUC 3alaHnA, OLICHOYHBIC MAaTCpHaJibl 11O HpOMe)KYTOqHOﬁ arTecranuu,
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pa3MeIleHHbBIE Ha aIalTUBHOM 00pa3oBarebHOM Tuiardopme https://umschool.net;
— METOAMYECKHE TMOoCOoOMs [UIsi CaMOCTOATEIbHOW MPOpabOTKH TEeM TMPOTPaMMBbL,

pacriooKeHHbIE Ha aJanTHBHOW 00pa30BaTeIbHOM miardopme.

ITo pemenuto mpenogaBarens MOTyT ObITh HCIOIb30BaHbl HHBIE YUEOHBIE M METOANYECKHUE
MaTepHabl, COOTBETCTBYIOIUE TPEOOBaHUAM oOecriedeHNs HHPOPMALTUOHHON
6e30macHOCTH 00y4aroImuXcs (MepedeHb COOTBETCTBYIOIIMX MAaTePHAIIOB M JIEKTPOHHBIX

o0pa3oBaTeIbHBIX PECYpCOB TpencTasiieH B [Ipunoxkenuu 2).
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IIpuioxkenue 1. Kanengapuo-y4yeOHblii rpadpux

/lara u Bpems YpoBennb KoJ1-Bo dopma
Ne dopma
npoBeaeHust ocBoeHusi | HaummeHoBaHmne TemMbl IMoapo6Hoe onucanue 4yacoB (B aK. NPOBEePKH
nn 3aHATHUS
3aHATHUSA TeMblI yacax) 3HAHUI
Monyns 0. Kak 3aHuMarbcst Ha Kypce?
CoBMmelieHH Kak BbDKaTh Makcumym
1. Mait bazoBblii 3HAKOMCTBO YYE€HHKA C COACP)KaHUEM Kypca 0.1 —
Bl (T+10) u3 [IpenGannuka?
Mognyss 1. [IpakTuka
Hens 1 | Crenenu, PaccmoTrpuM Bce BUIbI ypaBHEHUI U BBIPAXKEHUM 6 U
CoBMmellieHH KOpHH, Torapudmbl 1 7 tunos. [10BTOpUM TPUTOHOMETPUUECKYIO
2. Maii bazoBbIii 10,5 3
Bl (T+10) TPUTOHOMETPHUSL. OKPYXXHOCTB ¥ Bce opmyiibl. Pemum 3amanus 13
Sagaausa 6, 7u 13 THIIA
OcHOBBI peleHus MPUKIIAIHBIX TEKCTOBBIX 3a/a4,
CoBMelleHH Hens 2 | TekcToBbIe
3. Maii bazoBsrit 3a/lad Ha JIBIDKEHUE, paboTy, MPOIEHTHI, CMECH U 10,6 J13
Bl (T+10) 3anaun. 3aganus 9 u 10
cruiaBel. Pa3zoepem 3aganus 9 u 10 tumnon
Pazbepem Bce BUIBI PYHKIIMI U X CBOMCTBA.
CoBmMmerieHH Henb 3 | ['padukn
4. Maii ba3zoBsrit [ToBTOpUM OCHOBHBIE (PAKTHI O MPOU3BOTHOM 10,6 A3
Bl (T+10) ¢dbynknumii. Hagamno

byHKIMH, GU3MUECKUI U TEOMETPUYECKUN CMBICITBI
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IIPOM3BOAHBIX. 3a/1aHus 8

ull

Jens 4 | IIponomkenue

CoBmMmenieHH npousBonHou. Teopus N3yuaem npou3BOIHYIO CIOKHOW (DYHKIINU.
Maii bazosrli 10,6 113
BIiA (T-+11) BEPOSITHOCTH. 3afaHus 4, Pazbepem Teopuro BEpOSITHOCTEH OT | 10
Sul2
N3yunm ocHOBHBIE (aKThI IJITAHUMETPUU: CBOMCTBA,
dbopmynbl 1 TeopeMbl. TpeyroabHHUKH,
CoBMmenieHH Heunsb 5 | [Inanumetpus.
Maii ba3zoBsliit YETBIPEXYTOJIbHUKU, MHOTOYTOJIBHUKU U 10,6 A3
bIH (T-+11) 3amanus 1,2 u 17
OKpY>KHOCTH. Y3HaeM Bce 0 BekTopax Ha EI'D.
Pemmm 3amaum 1, 2 u 17 timoB
N3yuum ocHOBHBIC (PaKThl CTEPEOMETPHH: CBOMCTRA,
CoBmMmenieHH Heunsb 6 | Crepeomerpus. | (opmyinsl u TeopeMsl. [Ipusma, napamienenunern,
Mai bazoBebiii 10,6 3
bl (T+10) Baganus 3 u 14 nvpamuja, Teia BpauieHus. Pemum 3anaun 3 u 14
TUIIOB
Henb 7 | OcHOBBI
CoBMelIeHH HEpPaBEHCTB. [ToBTOpUM BCe THIBI HEpaBeHCTB. Pa3depeM 3amanue
Maii bazosrrii 10,6 113
bl (T+11) OxoHoMuyeckue 3a1auu. | Nel6 Ha BKJa/bl, KPeIUTHI, ONTUMAJIbHBIN BEIOOD

Samauug 15u 16
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Hens 8 | [TapameTpsr.

[ToBTOpUM OCHOBBI mapameTpoB Nel8:

CoBMelieHd
0. Mait bazoBeiii | Teopus umcen. 3aganus | aHATUTHYCCKUN U TpadUISCKHUI CIIOCOOBI pEIIeHUSI. 10,6 A3
Bl (T+10)
18u 19 Pa36epem ocHOBHBIE 3a/1aun Teopuu unces Nel9
IToBTOpPHMM 3a/1aHUS NOBBILIEHHON CIIOKHOCTH U3
Henb 9 | l'eomerpus 2
EI'D. Pa3bepem ocHOBHBIC BUIBI TapamMeTpoB Nel§,
CoBMmenieHH yactu. [lapamerpsl.
10. bazoBuorii pemnmm 3ananus 1o Teopuun yucen Nel9, a taxoke 10,6 113
BI (T-+H11) Teopust uucen. 3ananus
pasz0epem 3aaHus U3 TeOMETpHUH BTOpoi yacTu: Nel4
14,17,18u 19
ul7
Heunb 10 | YpaBHeHus u Pemenue ycnoxxHeHHbIX 3ana4 Nel3 ¢
CoBmMmenieHH HepaBeHCTBa. Pemenne | apkdynxmmsivu u O3, Pemenne 3amaa NelS: meton
11. Mait bazoBerii 10,6 13
Bl (T+10) TECTOBOM 4acTU palnroHaIM3aluy U JBOMHAS 3aMeHa. B 3aBepmenun

BapuaHTa

peUIuM ITOJHOCTBIO TCCTOBYIO YaCTh BapUaHTAa
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Ipuioxenue 2. [lepeyeHb peKOMeH10BAHHBIX Y4eOHBIX U METOAUYECKHX

MAaTepHuaJI0B, J1eKTPOHHBIX 00pa3oBaTeJbHbIX pecypcos (JOP)

Y4yeOHas quTEpPaATYpPa U A0NOJHHUTEIbHbIE 00pa30BaTe/IbHbIE PeCyPChI:

o Amumos U A., Komsarun FO.M., TkaueBa M.B. u apyrue. Maremaruka: anredpa u
HayaJla MaTeMaTH4ecKoro aHaju3a, reoMeTpus. AnreOpa ¥ Hayasla MaTeMaTHYECKOTO
aHanuza, 10-11 xmacc. AkumonepHoe oobmectBo "M3marensctBo "IIpocBemienue",
2025 r.

e Mep3nak A.l., Homuposckuii JI.A., IlonsakoB B.M.; nox penakuueit Ilomonbckoro
B.E. Maremaruka. ['eomerpusi; yniyOnenHoe usydenue, 11 kimacc. AKIMOHEpHOE
obmectBo "UznarensctBo "[Ipocsemenne"”, 2025 r.

HNHTepHET-pecypcehl:
e Poccuiickas snekrponHas mkona. ['eomerpus 11 knacc. [DnekTpoHHBIM pecypc] —

https://resh.edu.ru/subject/17/11/

e Maremaruka. 10-11 xnacc / ['eomeTprudeckue 3aaum: akeHThl (POPMHUPOBAHUS Y
00yJarommxcsi yMEHHUH TIOUCKA pelieHus 3a/1a4. [ DIEeKTPOHHBIN pecypc]| —

https://static.edsoo.ru/projects/case/2024/soo/mat/2/index.html
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