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Pa3nen 1. KoMniiexc OCHOBHBIX XapaKTePHCTHK NPOrpaMMbl
1.1. HosicHMTENbHAA 3AIHCKA

JlononuutenpHas — obmieoGpasopaTenbHas — Nporpamma  —  AOMOJHHUTENBHAT
o6meoGpasoBarenpras  (o6mepasBuBalomas) OporpamMMa «3MMHAA NOANOTOBKA 11O
npopunsHOi  Maremaruke. Ne2» (11 KIacCc) HampaBlIcHa Ha  YOOBICTBOPCHHE
o6pasopaTelbHEX NoTpeGHOCTe ofydJarommxcs B IUIaHE IIOATOTOBKH K EmunoMy
TocynapcteerHOMy Ok3ameHy (EI'D) mo mpodunsHOH MaTeMaTHke. ITporpammMa 03BONSAET
ofydaomuMcs  LEJCHANPABICHHO KCIO0JB30BATh MATEPHANE MPOTPaMMEI H ¢opmar
o6ydeHna KaKk AOTONHUTEIBHYIO MONTOTOBKY K TOCYAapCTBEHHOH HTOrOBOH aTTeCTaluH B
dopmare Emumoro T'ocymapcreennoro Oxsamena (EI D) mo npeamery «IIpoduisHas

MAaTCMAaTHKa».

1.1.1. AKTyaJbHOCTh

Heo6xomumMocTh paspaboTKy AONONHATENBHOM 06meo0pa3oBaTenbHON POrpaMMel
06yCIIOBIEHA 3aIPOCOM CO CTOPOHBI 0GYHaIOMMXCS M X POAHTENCH Ha HEOOXOAMMOCTE
peaM3aliH HHANBHAYATEHEX 06pa3oBaTeNbHBIX 3alPOCOB, YAOBIETBOPEHHA
[03HABaTeNLHEIX MOTpe6HOCTE 10 MpeaMeTy.

JonommuTensaas o6meoGpasoBarelbHas MpOrpaMMa paspaGoTaHa Ha OCHOBE psjia
HOPMATHUBHEIX JOKyMEHTOB, ONPEAEIAIONIMX IPABOBEIE NO3HIMH H CTPATErAICCKUe
TIEpCIIEKTHBEI Pa3BUTHs JONIONHHUTENLHOo 06pasoBanma B Poccuiickoit Denepartiy:

o denepanpHbi 3aKon Poccuiickoit ®enepamun ot 29 nexabps 2012 roga Ne 273 —
®3 «06 obpasosanun B Poccuiickoit Pepepaunny;

e TIpuka3 Munucrepcrsa npocsemenus PO ot 27 mons 2022 . N 629 «O6
yTBepxaenuy [lopsika opraHusaliy 1 OCyILIECTBIEHHA 06pa30BaTebHON JEATENbHOCTH 110
JIOTIOJIHKTEIBHEIM 00meo6pa3oBaTeIbHEIM IPOrpaMMam»;

e IlocranoBneHMe INaBHOTO TOCYAapCTBEHHOIO CaHHTapHOro Bpaua P® or 28
ceHTAOps 2020 r. Ne 28 «O6 ytBepxaenun canuTapHeX mpasun CII 2.4.3648-20
"CaHMTapHO-3IHCMHONOrMYECKUEe TPeGOBAHMA K OPTaHH3allMIM BOCIHMTaHMA M OOydeHus,
OT/IEIXA ¥ O3JOPOBJIEHHA IETEH ¥ MOJIOACIKH,

e Crparerus pasBuTHA BocmMTaHus B Poccuiickoit ®enepamuy Ha nepuox ao 2025

rojia, yTBepKIeHHO# paciopsokerueM IIpasutenscrsa PO or 29 maa 2015 r. Ne 996-p;



e Pacnopsbxenne IlpaButensctea P® or 31 mapra 2022 . Ne 678-p O6 yrBepxaeHnn
Konnenuuu pa3sutus AONONHHUTENbHOro ofpasoBanusa aeredt m0 2030 r u rmaHa
MEPOIPHUATHH 10 €€ peanu3aluHy;

® 3axoH Pecrybmuku Tarapcran ot 22 mrons 2013 roga Ne 68-3PT «O6
obpazoBanumn» (B pex. 3axkonoB PT or 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, or
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YcTaB 9aCTHOTO YIPeKAEHH JONOMHUTENLHOTO 00pa3oBaams «OHIaiH-mKkona
noAroToBk# K 3x3ameHaM «YMHAS IITKOJIA».

1.1.2. OTanunTeNbHbIE 0CO6EHHOCTH NPOrpaMMbl H HOBH3HA

JlanHas o6pasoBaTensHas mnporpamMa paspaboraHa ¢ y4€TOM COBPEMEHHBIX
TEHICHIMI U IMEPCIEKTUB Pa3sBUTHA AUCTAHIMOHHOro obydenmsi. [Iporpamma ob6ecneauBaeM
[IePCOHAIM3UPOBAaHHEIT M WHHOBAaIlMOHHBIN moxxox k oOpasosanmio. Ilomxonm, B cBoio
o4epenb, OCHOBaH Ha OOIIMPHOM NENArOTHIECKOM OINBITE aBTOPOB U ABJICTCSA YHUKANBHBIM

IIPOLYKTOM, YBaXKaIOI[MM aBTOPCKME IIpaBa.
1.1.3. Aapecar nporpaMmsl

ITporpamMMa OpHeHTHpOBaHa Ha oOydatomuxcs 16 — 18 ner u chpopMupoBaHa ¢
YYETOM IICHXOJIOrO-IeAarornieckux ocobeHHocreit passurus aereil. Cocras Kypca

XapaKTepH3yeTcs KaK pa3HOBO3PACTHBIN U IOCTOSHHEIN.
1.1.4. ®opma obyuenus

O‘lHaﬂ, C IPUMEHEHHEM TUCTAHIIHOHHBIX 06paBOBaTCJILHBIX TEXHOJIOTHIT B

3JIEKTPOHHOTO O0y4YEeHHA.
1.1.5. O6nem Ilporpammal
I[IporpamMma paccquTaHa Ha 5 Heaens oOyueHus. OGbeM mporpaMMel cocTasiseT 12

AKAICMHUYCCKHX Jaca,

1.1.6. OcobennocTH opranu3anuy 06pa3oBaTeJIbHOrO Mponecca

1.1.6.1. ®opma peanusanun IporpaMmel



['pynmoBas WM MHAMBHAyaTbHas paboTa; paboTa ¢ aBTOPCKUMH 3a[aHHUAMH,
H3yUeHHE CONlEPKAHNS 1 IPUMEHEHHUS (HaKkTOB B KOHKPETHBIX TEKCTaX, OTBCTHI Ha
I0CTAB/NEHHBIE BOIPOCHI KaK PE3y/LTAaT CAMOCTOSTEIHOIO PEIICHHA NPEAMETHBIX 33131 !

aHaJau3a JaHHEIX, pelIeHne TeCTOB, HallMCaHHE OTBETOB B 3aJaHHAX C pa3BEPHYTHIM OTBETOM.

1.1.6.2. Opranu3annoHHbie GopMel 06ydeHus

O6yuenmue no IIporpamMme IpeACcTaBiIseT coOO0H 3aHATHS 10 TCOPHUH M IIPAKTUKE.
3aEATHS IPOBOJIATCSA C UCTIONB30BAHUEM ayIHOBH3YAITBHOTO GopMara, CHHXPOHHOMH H
ACHHXPOHHO# KoMMyHHKaluH. COCTaB KypCa XapaKTepH3yeTCs KaK pasHOBO3DACTHEIH,

MTOCTOSHHBIH.
1.1.6.3. Pe:xum 3aHATHH

HpO,HOJDKKTCJIBHOCTB 3aHATHH H3MEPACTCA B aKaJCMHICCKHX Jacax. KomiaectBo
9acOB B HEAEIIO BAPLHPYETCA B 3aBHCHMOCTH OT KOIMICCTBA 3aHATHHA B HEACIIIO, OT

CIIOKHOCTH MaTepHaa, TPAaHCIMPYeMOro Ha 3aHATHH.
1.2. Henas H 32290 HPOrpaMMbl
1.2.1. Iens IIporpaMMel

PacumipuTs ¥ yrIyGUTh 3HAHHA YdalIuXcs B 00nacTH anre6psl, reOMETPHH, aHATH3a
KOMOMHMPOBAaHHBIX 3aja4, Pa3BUTh YMEHHE INPUMEHATE MareMaTH9ecKhe METOABl JUIA
pelieHHs CIOKHBIX M  HecTaHmaprHeIX 3anad. Ilporpamma  HampamieHa Ha
COBEPIICHCTBOBAHME  JIOTHIECKOTO  MBINUICHHS,  AHAIMTHYCCKAX  HABRIKOB M

IleNIeHANIPaBJIEHHYIO OATOTOBKY K ycremHoi caade EI'D no mpodunbHOR MaTeMaTHKe.
1.2.2. 3aga4u IIporpamMmsl

JlocTrxXeHue OCHOBHEIX 1ielteit ITporpaMME! IpeAnoaraeT pemeHye CAeayIOmux

B3aHMOCBSA3AHHBIX 3a4a4.

1.2.2.1 IIpeameTHbIE
® y3HaThL OmpejieieHHe U CBOMCTBA JIMHEIHOM, KBapaTHIHOMH, CTEeHHOM, QYHKIHIA,

a Takke (YHKIHUH, OIMHCHIBAIOMIEH 06paTHYIO MPOIOPIHOHANBHYIO 3aBHCHMOCTE;



® y3HaTh IpaBHJIA PEIICHUI KBaZPaTHBIX, PALHOHANBHEIX, I0Ka3aTEIbHBIX,
norapu(pMHIECKHX HEPABEHCTB, MPABHJIa PEMIEHHUA CHCTEME! HEPaBEHCTB C ORHO#
NIEpEMEHHOM, MPaBMJIA KCIIONB30BaHMA IPahHKOB IIPH PEILICHHH HEPABEHCTB, METOL
HHTEpPBAJIOB;

® y3HaTh B KaKHX Clydasx Heo6xomumo nmucath O/I3 it ypaBHEHHI;

® y3HaTh ITOHATHE U CBOHCTBO NPOIIOPLHH, YMETh IIPUMEHATh CBOHCTBO IPOIIOPIMH
JUIs peleHus 3ajay;

® y3HaTb OCHOBHBEIE BHIBI MHOTOIPAaHHHMKOB; HAXOOUThL 0OBEMEI H ILTOMANA
TIOBEPXHOCTEH NMPOCTEHIMX MHOrOrpaHHHKOB C IPHMEHEHHEM GOpMYIL.

® y3HaTh Crenu(HKY HOPMAaTHBHEIX aKTOB M KOHTPONbHO-H3MEPHTENBHBIX
MarepuanoB Ha EI'D mo npoduisHO# MaTeMaTuke.

® HayYHTHCS CTPOMTH M MCCIIEAOBATh MPOCTEHITHE MaTEMaTHIECKHE MOZIEIIH;;

® Hay4MTHCA BBINOIHAT ACHCTBHA C YHCIaMH, C OpOOSMH, MPHMEHsS ONpeNeTIeHH U
OCHOBHEIE CBOMCTBa;

® Hay4HTHCA HaXOAMTh MPOLEHTE! OT YHCla; peImaTh 3aa4 Ha IIPOLEHTE;

® HAayYHThCA pEIaTh JIMHEHHBIE YPaBHEHMS M HMX CHCTEMBI; PEIIaTh KBAJpPaTHEIC
YPaBHEHHS H HX CHCTEMBI;

® HayYHTHCA pemaTh IIOKa3aTeJbHbIE YPAaBHEHHA; COCTABIATh HEPABEHCTBO II0
YCIIOBHIO 3ajiadH; PEIIATh TMHEHHbIE HEPABEHCTBA U HX CHCTEMEL,

® HayIuThCs HAXOAWTh NPOLCHTEl OT 4YHCIA; DEmaTh 3a/jad¥ Ha MPOLEHTBI;
COCTaBIIATh YPaBHCHHS H HEPABEHCTBO IO YCIIOBMIO 3a/1a4H;

® HAYYHTHCA BBINONHATL apU(OMETHICCKHE ACHCTBISA, COYETAs YCTHEIE H IMCBMEHHEIE
NIPUEMB]; HAaXOAWTh 3HAYE€HMA KOPHA HAaTypalbHOM CTENECHH, CTEICHH C PalMOHANBHBIM
MoKazaTeneM;

® HaydHTHCA BHIYHCIATh 3HA9EHHMA UHCIOBHIX H OYKBEHHBIX BEIPKCHHI,

OCYLIECTBIAA HEOOXOMMbIE MOACTAHOBKH H IIpeoOpa3oBaHu.

1.2.2.2. MeTranpeaMeTHbIe

® pa3BHBaTh y 00yJaIOMMXCs CIOCOGHOCTh CaMOCTOATENHHO CTAaBHTh yieOHbIE LeiH,
$OpMyTHpPOBaTh 3aa9H, a TAKXKe IOIIEPKHBATh HHTEPEC H MOTHBALMIO K MO3HAHMIO.
® pa3BMBaTh JIOTHYECKOE H KPHTHIECKOE MBIIUICHHE, YMEHHE aHAIH3HPOBATh,

KIIacCH(HIUPOBATh, BEIBIATH 3aKOHOMEPHOCTH M CTPOHMTH apryMEHTHPOBaHHbIC BEIBOJIBI.



® (opmupoBaTs yMeHHE 3DHEKTHBHO MPUMEHATE 3HAHKA M HABBIKA UL PEIICHUA
yue6HBIX 3a/1a4, BIUII09as HECTAHAAPTHBIC CHTYalllH.

® Pa3sBMBaTh SMOLMOHATBHEIA HHTEIUICKT, HABBIKH KOMaH/IHOM paboTEl, yMEHHE
JIOTOBapHBaThCH, PEMaTh KOH(IHMKTEL ¥ apTyMEHTHPOBATE CBOIO IIO3UILHIO.

® CrI0COGCTBOBATH PA3BUTHIO YHUBEPCAIBHEIX HaBEKOB XX BeKa, TaKHX KaK
CaMOOpraHK3alKA, KOMMYHHKAIMA X KOOIepalHs.

® [OBHIIATh YPOBEHL MU(PPOBO rPaMOTHOCTH, 06ydarh 3¢ HeKTHBHOMY

ucnons3oanuio MKT U NOHCKOBEIX CHCTEM, a TAKXKE Pa3sBUBAaTh MEAUAKOMIICTCHIIHH.

1.2.2.3 JIa4HOCTHBIE

® BOCIIHTEIBATH YBOXUTEIHHOE M OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OCO3HAHHOMY
BEIOODY;

e GopMHPOBATH BHYTPEHHIOIO IO3HUIIHIO 00Yy9aIOMEerocs Ha ypoBHE IONIOXKHTEIBHOIO
OTHOIIEHHA K yIe6HO# AeATENEHOCTH, TOTOBHOCTH B CIOCOOHOCTH K CaMOPa3sBHTHIO,
camMo00pa30BaHHIO, CAMOBLIPAXKEHHIO U CaMOpPEATH3ALIHH,

® OpHEHTHMPOBATH O0YJalOIUXCA Ha IOHMMAHHE NPHIMH ycrexa B y4eOGHOM
JeATeNEHOCTH, OTBETCTBEHHOE OTHOIIEHHE K IIPOLIECCY M PE3YILTaTy CBOEH
ZIEATENEHOCTH, B TOM 9HCJIE Ha CAMOAHAIM3 H CAMOKOHTPOJIb PEe3yJIbTaTa, Ha aHam3
COOTBETCTBHA PE3YIBTATOB TPeOOBaHMAM OCTABIECHHOH y1eOHO! Hemy;

® PasBUBATH OCO3HAHHOCTH BEIOOPA M MOCTPOCHUA HHAMBHAYAIBHOM TPaeKTOPHH
obpasopanus Ha 6ase OPHEHTHPOBKY B MHpe mpodeccHii U mpodeCCHOHANBHBIX
MPEANOYTEHHI, C yYETOM YCTOHYIHMBEIX MIO3HABATENBHBIX HHTEPECOB;

® (hopMHpPOBaThH LIENOCTHOE MHPOBO33pEHHE, COOTBETCTBYIOMIEE COBPEMEHHOMY
YPOBHIO pa3sBUTHA HayKH U OOIMECTBEHHOM IMPAKTHKH, YIUTHIBAIOIIHE COLIMANBLHOE,
KyJIETYPHOE, A36IKOBOE, JyXOBHOE MHOroo06pa3sye COBpEMEHHOIO MHpa;

® (opMHPOBATh KOMMYHHKATHBHYIO KOMIIETEHTHOCT B OOIEHHH ¥ COTPYAHUYECTBE
€O CBEPCTHHMKAMH, JE€THMH CTapIIEro M MJIAJIIET0 BO3pacTa, B3pOCIERIME B ITporiecce

o6pa3soBarenbHOM, y9e6GHO-UCCIEAOBATENBCKOM, TBOPIECKOH H IPYTHX BHAOB AEATEILHOCTH.

1.3. Cogep’kanue MpOrpaMMsl

Moxyis 0. Kax 3aauMarbest Ha 3uMHel noaroroke?

Teopusi: Moxyib IOCBSIIEH 3HAKOMCTBY YYEHHKA C KypCOM M C OCHOBaMH OOydJeHHA



IIpakTnka: —

Moayas 1. YpaBHenns

Teopusi: U3ygaeMm TeopuIo 11 pelieHHs NPOCTEHIINX YPaBHEHHUH, B KOTOPBIX
HCTIONB3yIoTCs 6a3oBbie (YOPMYIIHI B IpeoOpa3oBaHUA
IIpakTika: PaboraeM c maBHEIMH (OpMYNIaMH, TOJIB3YEMCS HMH UL peoGpa3oBaHus U

PEMICHHS MPOCTEHINX YPaBHEHU

KounTtpoas
JlomarmHue 3a1anus.
1.4. Ilnannpyemebie pe3yJibTaThl

ITnaHupyeMele pesylETaThl — COBOKYITHOCTh METANPEAMETHRIX M MPEIMETHRIX

KOMIIEeTeHIMH, mprobpeTaeMbIx o6yqaronmmMucs B xoae ocBoeHua IIporpaMMe:.
1.4.1. JInuHOCTHDBIE PE3yAbTATHI:

O6ygaromuiicss CMOXeT:

® BOCIIMTHIBATh YBAKUTEIHHOE U OTBETCTBCHHOE OTHOMIEHHE K CBOEMY OCO3HAHHOMY
BEIOODY;

® GopMHPOBaTh BHYTPEHHIOIO ITO3HLIMIO 00Y4aIOIIerocs Ha ypoBHE IIOIOKHUTEIBHOIO
OTHOILIEHHA K ydeOHO# NeATeIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPa3BHTHIO,
caM000pa30BaHHIO, CAMOBBIPAXEHHIO M CaMOpEeaTH3aIliH;

® OpHEHTHPOBaTh 00yJaroImuXcs Ha [IOHMMaHKUE IPHYKH ycIieXa B yde6Hoi
JeATEeMLHOCTH, OTBETCTBEHHOE OTHOIIEHHE K ITPOLIECCY U pe3YNBTaTy CBOEH
JEATENBHOCTH, B TOM 9HCIIe Ha CAMOAHaIM3 H CAMOKOHTPOJb Pe3ylETara, Ha aHau3
COOTBETCTBHA PE3YIETaTOB TPeOOBaHUAM ITOCTABIIEHHO ydeOHOM 1eny;

® pa3BHBaTh OCO3HAHHOCTH BHIOOpA U NOCTPOEHHS HHAMBHAYAIBHON TPACKTOPHH
o6pa3oBaHus Ha 6a3e OpUEHTHPOBKH B MUpe npodeccHii H MpodeCCHOHANBHBIX
NPEAIIOYTEHHIA, C YIETOM YCTOWYMBEIX TO3HABATEIBHEIX HHTEPECOB;

e popMHpPOBaTh LIEIOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HayKH U 0OIECTBEHHON MPAKTUKH, YIHTHIBAIONINE COLMANBHOE,

KYABTYPHOE, A3BIKOBOE, [yXOBHOE MHOr006pa3ye COBPEMEHHOIO MUPa,;



® (OpMHPOBATH KOMMYHHKATHBHYIO KOMIIETEHTHOCTE B OOMICHHH M COTPYAHMYECTBE
CO CBEPCTHMKAMHY, AETHMH CTapIIero i MIIaJIero Bo3pacra, B3pOCIEIMU B IIpoLecce

06pa3soBaTenbHOM, y4eGHO-HCCIIE0BATENBCKOH, TBOPIECKOH H IPYTHX BUIOB AECATEIBHOCTH.

1.4.2. MeTanpeaMeTHBIE PE3YJILTATLI

VYgamuecs cMOTyT:

e pa3BuBaTh y 06ydJalomuUXcs CHOCOGHOCT CAMOCTOATENBHO CTABUTH y9eOHbIE ey,
(OopMyHpOBATE 33/1a9H, a TaKKe MOIEPKUBATh HHTEPEC H MOTHBALIHMIO K IIO3HAHHUIO.

® pPa3BUBATH JIOTHYECKOE H KPUTHIECKOE MEIIUICHHE, YMCHHE aHAIM3HPOBATh,
KIacCH(MIMPOBATh, BEIABIIATH 3aKOHOMEPHOCTH ¥ CTPOUTH apTyMEHTHPOBAHHBIE BHIBOJIBL.

e dopmupoBaTs yMeHHE 3P deKTHBHO MPUMEHATH 3HAHNS W HAaBBIKH JUL1 PEIICHUA
y4e6GHBIX 3a/1a4, BKIIOYasd HECTAHJAPTHEIE CHTYaIMH.

® Pa3BUBaTh SMOLMOHAIBHEIH HHTEIUIEKT, HABRIKA KOMaHIHOH paboTEl, ymeHue
JOrOBapUBAaThCA, peMaTh KOHQIHMKTE H apryMEHTUPOBATH CBOIO MO3HIIHIO.

® CIoco6CTBOBATE Pa3BUTHIO YHHBEPCAIBHEIX HaBBIKOB XXI Beka, Takux Kak
CaMOOPraHU3aIisA, KOMMYHHKAIHSA M KOOIIEpaLyA.

© NOBHIMIATH YPOBEHb LU(POBO# rpaMOTHOCTH, 00y4ats 3¢ dexTUBHOMY

ucnonb3oBario MKT u MOHCKOBREIX CUCTEM, a TakKe pa3BHBaTh MCIHAKOMIICTCHITHH.

1.4.3. IlpeameTHbIE Pe3yAbTATHI:

VYyammecs cMOTyT:

® y3HaTh ONpEZEIEeHHE M CBONCTBA IMHEHHOMN, KBAJpaTHIHOM, CTENEHHOH, QyHKIwMiA,
a TaKke QYHKIHH, OMKICHBAIOMEeH 06paTHYIO IPONOPLHMOHAILHYIO 3aBHCHMOCTE;

® y3HaTh MpaBHIa PeIEHUH KBAPATHBIX, PAIIHOHATBHBIX, IOKA33TEIBHBIX,
norapuMIUECKIX HEPABEHCTB, IPABMJIA PEIICHHA CHCTEMEI HEDABEHCTB C OHOH
NepeMEHHOM, MpaBIIa HCIIONB30BaHHA rPa¢UKOB NpH PEIICHUH HEPABEHCTB, MCTOA
HHTEPBAJIOB;

® Y3HaTh B KAKHX CTydasx Heo6xomumo mucars OJI3 ais ypaBHeHHIH;

® y3HATh MOHATHE U CBOMCTBO IIPONOPIMH, YMETh IIPHMEHATH CBOMCTBO IIPONIOPLIUH
JUIA peleHu 3a8adg;

® y3HaThb OCHOBHBIE BUAEI MHOTOTPaHHMKOB; HAXOAMTh 0GBEMEI H ILIOIIA/H

IIOBEPXHOCTEH MPOCTEHIMIX MHOTOrPaHHHUKOB C IIPUMEHEHMEM (OpMYIL.
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® y3HaTh CHeUU(UKY HOPMATHBHEIX aKTOB M KOHTPOJIBHO-M3MEPHTEIIBHBIX
MatepHanoB Ha EI'D no npoduibsHo# MaTeMaTHKe.

® Hay4UTHCA CTPOMTH U MCCIIEAOBATh MPOCTEHIIIEe MATEMaTHIeCKHe MOAEIIH;;

® HayYHTHCA BHIIOIHATH ASHCTBUA C YHUCIAMH, C OpOOAMHU, IPHMEHAS ONpeNeeHuI U
OCHOBHEIE CBOICTBA;

® Hay4HUTHCA HAXOAUTh IPOLIEHTH! OT YMCJIa; pemarh 3aa4i Ha IPOIEHTE;

® HayYWTHCH pelaTh JIMHEHHEIE YpaBHEHHS M MX CHCTEMBI; pellaTh KBaJpaTHEIC
YPaBHEHHSA M HX CHCTEMBI;

® HAay4YWThCA peIarTh IOKa3aTeNbHbIE YPaBHEHHWA; COCTAaBIATh HEPABEHCTBO IIO
YCJIOBHIO 33]a4y; pelIaTh JIMHEHHEIE HEpaBEHCTBA U MX CHCTEMBI;

® HaydMThCS HAXOOWTh IPOLEHTHI OT 4YHCJA; pEmaTh 3aJad¥ Ha IPOLICHTHI;
COCTaBJIATh YPaBHEHH H HEPaBEHCTBO IO YCIOBHIO 3a/1a9H;

® Hay9UTHCA BBIIOMHATE apu(pMeTHueckue JeHCTBHUSA, COUeTas YCTHBIC H MIChbMEHHBIC
NIPUEMB]; HAaXOOWTh 3HA4YE€HHA KODHA HAaTypaJbHOM CTENEHH, CTEINECHH C pPalMOHANbHBIM
IOKa3arelem;

® HAy9IUTHCA BBIYUCIATH 3HAYEHUA YHCIOBBIX H OyKBEHHBIX BBIDQXKCHHIH,

OCYIICCTBIIAA HeOOXOIHMEIE TOJICTAHOBKH H HpCOGp%OBaHHﬂ.

Pasnen 2. KoMmniexc opraHu3anMoOHHO-TIeJArOrHYecKAX ycJI0BHH

2.1. Kanengapubiii yue6Hb1i rpadpuk

Kanennapusii yaeOHbIM rpaduk cocTaBleH ¢ yI€TOM MHEHHH Y9aCTHHKOB
00pa3oBaTeIbHBIX OTHOIIECHHH U ONPEAE/IAET JaThl Hadalla ¥ OKOHYaHHsA U
IIPOAOJDKHUTENEHOCTS 00ydeHH 110 IPOrpaMMe.

Kanennapssiit yaeOHbIi rpa¢uk npencrasieH B IIpunoxennn 1.

2.2, Ycii0BHs peajiM3aliMi NporpaMmel

2.2.1. MarepHaJbHO-TEXHHYECKOE ofecniedeHne

Io ampecy MecTa HaxoxaeHus oprarusaumun (420015, Pecry6imika TaraperaH, T
Kasans, yn.Torons, a. 3A, atax 3, nomem. 1019) o6opynosansl HeobxonUMBIMH
TEXHHYECKMMHM CpeACTBaMH paboune MecTa NperoiasaTeNei, aIMUHHCTPaTHBHOTO H

TEXHHUYCCKOro nepcoHaja, mMpoBEACH BLICOKOCKOpOCTHOﬁ Kopnopamnnmﬁ HHTCPHET.
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TpeGoBanust K MEHHHMAILHOMY MAaTePHAILHO-TEXHHIECKOMY ofGecieyeHnI0

ITpu ocBOEHHMH Y4eGHOrO MaTepHaa OCPEACTBOM JIEKTPOHHOH HH(OPMAIHMOHHO-
06pasoBaTeNbHOM Cpelsl OpraHM3amysd MOBOAMT MO0 MOCTYIAIOMMX uHpopMaIEO 00
0GA3aHHOCTAX OBYYAIONMXCA PU OCBOEHHH IPOrPAaMMEI HCIIONTL30BATh CBOH EPCOHAbHBIA
KOMITBIOTEP/HOYTOYK ¢ NOCTYTIoM K ceTd «FIHTepHEeT» B COOTBETCTBHH C PEKOMEH/I0BaHHBIMH
TEXHUYECKUMHU NapaMeTpaMH:
— cucTeMa — 2-A/epHbIi npoueccop, 4 I'b gocTynHoi namATH;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— BeG-Gpaysepsl — Edge, Apple Safari, Google Chrome, Slnnexc bpaysep;
— HaJIMYME YCTaHOBNEeHHOTO dem-Tuieepa B Be6 Opaysepe;
— CKOPOCTB HoCTyma K cetn «MHTepHeT — He Menee 750 kbut/cexk;

— HaJIM4Ke 3ByKOBOH KapTHl,
2.2.2. AudopmanuonHoe odecnedenne

OyHKIHOHHPOBAHHE YICKTPOHHO HAQOpMANHOHHO-00pa30BaTe/IbHOM CPeabl:
Pea/msanua nporpaMMel oBecrieduBaeTcs JOCTYNOM Kaxaoro ofydaromierocs K
y9e6HO-METOMMYECKHAM MaTepHalaM - TeKCTOBOi, rpaduueckoit, aymuo-, BUAEOMHPOPMALHH
o mporpamme uepes cets «VHTepHeT» B pexxume 24 yaca B CyTKu 7 AHEH B Hejemio Ge3
yuera o0beMOB morpebisiemoro Tpaguka 3a HCKIIOYEHHEM IIEPEPHIBOB Ul NPOBEACHHA
HEOOXOMMMEIX PEMOHTHEIX M MpPOMHIAKTHIECKHX pPaboT npu 0o6eCreyeHHH COBOKYIIHOM
IOCTYIIHOCTH YCIYr IOCPEJCTBOM PETHUCTpalMM M IIPEAOCTABICHMA HHAUBHIYAJbHBIX
JIOTHHA U napois obyuarommmcs k o0pasoBatensHOi maTdopMe https://umschool.net.
JUI yCTaHOBNEHUS NOTMHHOCTH IMYHOCTH (HAEeHTHQHKAIHH) 06ydalomerocs, BceM
00y9aiolMMCsl, 3aPErUCTPHPOBaHHEIM Ha 06pa3oBaTe/IbHOM mIargopme
bttps://umschool.net, mpucBauBalOTCS YHHKaILHbIE HIMEHA — HACHTH(GHKATODEL
HnerTndukaropoM 00y4alomerocs SBIsAeTCs JOTHH NMOIb30BATENA, ABIAIOIHHACS IMIHEIM
SJIEKTPOHHEIM IT0YTOBEIM anpecoM. O mpueszan k ®UO obysaromerocs. JIna
ayTeHTH(HKAIHK 00yJalomeroca HCIoNb3yeTcs aTpHOyTHBHEL HMAeHTHQHKATOD —

YHHKAJIBHbIH IIapOob.

2.2.3. Kaaposoe o0ecrneuenne NporpaMmbi:
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Opranmsauus, OCyIECTBIAIOmMAA OOpa3oBaTeNbHYIO AEATEIPHOCTh, PeaM3yromast
IOTIOJTHUTEILHBIE o6meobpa3oBarenbHbIE IIPOrpaMMBI - IOOTIONHUTENBHEIE
obmiepasBUBalOIME IPOrpaMMbl, YKOMIUIEKTOBaHa KBaIM(HUIMPOBAHHEIMM KaJpaMH.
VYpoBeHbp KBanM(HUKAaIMH pabOTHHMKOB OpraHM3alMM, OCYIIECTRIfIOmEeH 00pa3oBaTebHYIO
JeATEIbHOCTh, pPEaNu3ylolie AOMONHUMTENbHEIE 0011e00pa3oBaTenbHbIe NPOrpaMMbl —
JOOIONHHUTENbHEIE 00Mepa3sBUBAIOIME IMPOrpaMMbI, COOTBETCTBYET KBAaMH(HKAUMOHHBIM

XapaKTepHCTHKAM IO COOTBETCTBYIOINEH JOIDKHOCTH.

TpeboBanua x xBammpuxanuu Ilegarora HOMOMHUTENHHOrO 00pa3oBaHMA: BEICHICE
npodeccronansHoe 06pasoBaHNe WK cpeaHee mpodecCHOHaNBHOE 00pa3oBanue B 06nacTy,
COOTBETCTBYIOLIEH NPOPHIIO Kpy)XKa, CEKIMH, CTyAUH, KIyOHOro M HHOTO HETCKOTo
obsemuHenns Ge3 mpempABneHus TpeGoBaHwit kK cTaxy pabGorhl, mubo BrIcIIEe
npodeccHoHanbHoe o0Opa3zoBaHHe WIM cpemHee IpodeccHoHaTbHOE obpasoBaHMe U
IOTONHAUTENbHOE MpodeccHOHaNbHOe o0pa3oBaHHe MO HampaBieHuio "OG6pasoBanue H

neaaroruka” 6e3 npexbaBiIcHUA TpeGOBaHMI K CTaXKy paboTEL.
2.3. ®opMBI KOHTPOJISA H aTTECTAHH

IIpu npoBeneHHyM 3aHATHH Ha noptaine https://umschool.net B popmare 3ansTuii o6paTHas

CBA3Bb PCANINIYCTCA 4YCPE3:

e obmeHue IIOCPEACTBOM MHTCPAKTHBHOI'O YaTa,

® DCHICHUA HHTCPAKTHBHEIX 331a4.

B nporpamme nmpeacTaBlIeHs! CIEAYIOMHE (OPMBI aTTECTALHH:
® TeKyI1i KOHTPOJIb YCIIEBAEMOCTH 4epe3 BHITOTHEHHE JOMAIIHUX 3aTaHuM;
B nomanraue 3agaHUsA BXOAAT:

® 33/IaHHA 110 KypCY PasaM4HOIO YPOBHA CIIOXHOCTH C aBTOMaTHIeCKOi IPOBEPKO:
3aJlaHKs THIA «BBIOOP OHOTO OTBETA U3 HECKOJIBKHX), «BHIOOP HECKOIBKHX OTBETOB M3
HECKOJIBKHX », COOTHECEHHE MHOXECTBY, «TEKCT C IIPOITYyCKaMU», «TI0Jie BBOAA» H PYyIHOH

IIPOBEPKOIA: 3a1aHKs BTOPOH 4aCTH IK3aMEHa.
2.3.1 OneHoYHbIE MATEPHAJIBI

IpumepubIi nepeveHsb 3aJaHMIH JJIS NPOBEAEHUA TEKYIIero H MO3TANMHOr0 KOHTPOJI:
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1. JIBe dabpuxy; BHITYCKAIOT OJMHAKOBEIE GaMIIepsI 1A asromobuieii. [Tepsas dpabpuka
Bemyckaer 44% stux Gammepos, Bropat— 56%. Ilepsas ¢abpuxa BemTyckaeT 4%
6paxoBaHHBIX Gammepos, a Bropas — 2%. Halaure BEpOATHOCTB TOTO, HTO CIIy4aiHO

KYIUIEHHBIH B MarasuHe Gammep okaxeTcs GpakoBaHHBIM.
2. V Aprypa ectp karep. BecHo#l karep MAET NPOTHB TEYCHHA DPEKH BZLpasa
. . 3
Me[UIeHHEe, 9eM MO TedeHHI0. JIETOM TeJeHHE CTaHOBHTCA Ha 2 KM/4 MeOJICHHEE.
N 1
MosToMy neTom Xarep MAET NMPOTHB TEUeHMs B 1--pasa MEMNCHHEe, Ye€M IO

Teuennro. HaiiiuTe CKOpOCTh TeueHus BeCHOH (B KM/4).
3. Ha pucynke u3o6paxens! rpaduxu ynxmuii f(x) =-0,5x + 5 u g(x)=ax"2+bx +c,

KOTOpHI€ Tepecekaorcs B Toukax A u B. Haiinure abeuuccy Touxu B.

.-.------_.
e
Aamemdam—n

ORI

...........................

o

...................

S SRS

.....................

..................

D

PR A

.............................

4. B tpeyromsuuxe ABC yron C paeen 90°, AC =3, cos(A)=37. Haitaure AB.

Pemmre ypasrenue: log; (x* + x) = log,; (x*+ 1).

6. Haitmute Bce 3HaY€HHsA MapaMeTpa a, MpH KaKIOM H3 KOTOPHIX CHCTEMa HEPaBCHCTB

HMeeT X0t 6bI O/IHO pelleHHe Ha MIpOMexyTke [-5; -1,5]:

2
a>—-=
X

054—2x+2

-a<0,6x+0,2

B oTBere YKOKHTES HaHMEHbBIICE LICJI0C 3HAYCHHEC ITapaMeTpa u3 IIOITy4YCHHBIX.
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7. B mone 2023 roma ruiaHupyercs B3ATh KpEOHT Ha IITH JeT B pasMepe 828 Thic.
pyOueii. YcnoBus ero Bo3Bpara TaKOBEI:

— KaXXIbI# SHBaph OOJT BO3pacTaeT Ha 25% IO CPaBHEHUIO C KOHLIOM IIPEBIAYIIErO
roaa;

— c ¢eBpais 10 HIOHP KaXIO0TO0 rofia, HeOOXOAMMO BBEIIUIATHTH OJHHM IUIaTEXKOM JacTh
noira;

— B urone 2024, 2025 n 2026 rogax cymMMa Joira ocraercs paBHoit 828 Twic. pybieii;
— BeIwIaTH B 2027 n 2028 rogax paBHBI;

— Kk mromo 2028 roga gponr GymeT BHIUIaYEH IOJIHOCTRIO.

Ha ckonbko pybneit mocnensss Brimara 6yner 6onsnie mepBoii?

8. IlepBrIit WwieH KOHEYHOH I'e€OMETPHIECKOH IPOTrPEeCCHH, COCTOSMIECH M3 TPEX3HATHBIX
HaTypalnbHBIX 9ucen, paBeH 272. M3BecTHO, YTO B IPOIPECCHM HE MEHBIIE Tpex
qHCel.

a) Moxxer Jm 9ucio 425 ABIATECA WICHOM TaKo# Iporpeccuu?
6) Moxer 11 qucio 680 ABIATLCS WIEHOM TaKo# mporpeccuu?
B) Kaxoe HanbGombmee 41CIIO MOXET SBIATHCSA WICHOM TaKo# IIporpeccHu?

9. OxpyxHocTH ©1 H ©2 paguycoB 4 M 1 COOTBETCTBEHHO KacalOTCA BHEMIHNM 0Opa3zoM
B Touke A. Uepe3 Touky B, nexamyro Ha OKpY)XHOCTH ®l, mpoBefeHa npsimas,
Kacaromascs OKpY>KHOCTH ®2 B Touke M.

a) Jlokaxxure, 9TO OTHOILIEHHE OTPE3KOB MpsiMOi AB, oTCexkaeMbIX OKPY>KHOCTSIMH, PaBHO
OTHOILUEHHIO X PagHyCOB.
©) Haiigure BM, ecim uzBecTHO, 4To AB = 2.

10. Ha pebpe A1B1 xyba ABCDAI1BICID1 ormeuena Touka E, xoTopas sBiseTCA
cepeauHOM 3TOro pebpa.

a) Jlokaxure, 4To paccrosHue ot Bepmuusl D1 o nmpsmoit EC paBHO pebpy Kyba.

6) OnpenenuTe BeMHIUHY KOCHHYca yria Mexay mwiockoctsmu (ECD1) u (CC1B1).

2.4. MeToan4eckne MaTepHaisl

MeTogu4eckoe ofecnedeHne NporpaMMbl BKJIIOYAET:
— 3aHATHA, pa3MeIEHHEIE Ha 00pa3oBaTeIbHO# IwiardopMe https://umschool.net;

— IPaKTHYECKHUEC 3aJJaHHUA, OUCHOYHBIC MATCPHAJIEI IT0 l'IpOMC)KYTO'-’IHOﬁ aTTECTAallMHA,
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pasMeIlIeHHEIE Ha afanTHBHOH 06pasoBaTensHOMA wiardopme https://umschool.net;
— MeToOMYecKHMe TOCOOMS I CaMOCTOATENbHOM MpopaloTkM TeM NPOrpaMMEL,

PaCIONOXKEHHEIE Ha aJANTUBHOM 06pasoBaTenbHOi Iw1arpopme.

I1o peleH IO MPENnoAaBaTes MOTYT OBITh HCIIONL30BAHB! HHBIE YUCOHBIEC H METOAYECKHE
MaTepHaJlsl, COOTBETCTBYIOMME TpeGoBanmsM obecredeHus HHOPMAIHOHHOMH
Ge3omacHOCTH 06yJaromuxca (epedeHb COOTBETCTBYIOIIUX MaTePHaIOB H JJIEKTPOHHEIX

06pa3oBaTeNBHEIX PeCypCoB IpecTanieH B [Ipuioxkenuy 2).
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IIpanoxenune 1. KanenpapHo-y4e06Hb1il rpadpuk

Jara u Bpems
NpoBeIeHHus

3aHATHA

®opma

JaHATHSA

Yposenn
OCBOEHHS

TEMBI

HauMeHoOBaHHE TEMbI

Iloppo6Hoe onncanne

KoJs-Bo
JacoB Ha

3anaTHe (B

aK.yacax)

Popma
NPOBEPKH

3HAHAR/aK.4Y

Hexabps

Teopus

Ba3oBeIit

Kax BpDKaTh MakcCuMyM

U3 3UMHeR IOATOTOBKH?

3HaKOMCTBO YUCHHKA C COACPXaHMEM Kypca.

0.1

CoBMemeHH

V3HaeM, KaKk paboTars ¢ KBapaTHHIMH YPaBHEHUAMHU
2, Hexabps BazoBrtit | KBagpaTHOe ypaBHeHHE 1 13/0,9
It (T-+Hm) M KAKHMH METOJaMH €ro 0OBI9HO peraror
Teopema Buera — uHTepecHas CHCTEMa, KoTopas B
CoBMenieHH
3. Hexabps (r+1) ba3oBrIit TeopeMma Buera CEKYH/IBI IOMOT'acT HAWTH KOPHH KBaJ[paTHOIO 1 a3/1
b (T+1II
ypasHeHus. JlanHyio TeMy o6CynuM B OHJIaiiHe
CoBMeleHH Pasnoxenue Ha PaznoxuM Ha MHOXKWTENN M Ha CKOOKM KBafpaTHOe
4, Hexabpb . ba3oBerit | a3/1
BIi (T+) MHOXXHTEIH YPaBHEHHE H HE TOJIBKO
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PackiajgriBaeM Ha CKOOKM ypaBHEHHA, H3yYUM

CoBmenieHs PaznoxeHnue Ha CKOOKH,
SIHBapb Ba3oBbrit JNaiihxaku 110 TOMY, KaK 3TO JIyqmIe AeIaTh, X a3/1
BIiA (T-HI) IpyIIHpOBKa
noiiMeM CYThb JJAHHOTO ACHCTBHSA.
CoBMemeHH Pemenue xy6ugeckux Pemenne KyOuueckix ypaBHEHHH IOMOXET HaM,
SuBappb BazoBriit a3n
Bl (T-+I) YpaBHEHHH KorJa Mel OyzieM pemars 3aJjaqy BTOpOH 9acTH
CoBMemieHH JIpo6Ho-paumoHansHEe | A BOT 1 Apo6u! Y3HaeM, kak paGorars ¢ Apobamu 1
SAuBaps BazoBsrit a3/1
it (T+) ypaBHEHHA peniaTs YpaBHEHHSA C HUMH
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IIpuiaoxkenue 2. Ilepeyens peKoMeHAOBAHHBLIX Y4eOHBIX M METOXHYECKHX

MAaTepHAaJoB, JIEKTPOHHbLIX 00pa3oBaTeabHbIX pecypcoB (JOP)

VyeGuas MHTepaTypa H JONOJHHTEIbHBIE 00pa3oBaTebLHbIE PECYPChI:
e Ammos IILA., Konsrua JO.M., Txauesa M.B. u apyrue. Maremaruka: anre6pa
HayaJla MaTeMaTHYeCKOTO aHaju3a, reoMeTpus. Airebpa 1 Hagajla MaTEMaTHIECKOTO
anamusa, 10-11 xmacc. AxumonepHoe obwecteo "Hsnarensctso "Tlpoceemenue”,
2025
e Mepsnsx AT, Homuposckuii JI.A., Ilomaxos B.M.; nox pepakumeir I1oaomsckoro
B.E. Maremaruka. [eomerpus; yriyOneHHoe u3ydeHme, 11 xiacc. AKIMOHEpHOE
obmectso "H3narenscto "IIpocsemenue”, 2025 .
HuarepHeT-pecypcesl:

e Poccuiickas anekTporHas mxona. leomerpus 11 xiace. [SnexTpoHHLIH pecypc] —
https://resh.edu.rw/subject/17/11/

e Maremaruxka. 10-11 knace / TeoMeTpuueckue 3aaqu: aKieHTE (OPMUPOBAHMA Yy

06yqaroNMXcs yMEHH} IOMCKa peleHns 3a/iad. [DIexTporHkIi pecypc] —

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