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Pa3zaen 1. KoMiLIeKe 0CHOBHBIX XapaKTEePHCTHK NPOrpaMMbI
1.1. INosicHuTEeILHAA 3aIHCKA

JononuutenbHas  obmeobpasopareNbHas — nporpaMmMa  —  JIOMONHUTENBHASA
obueobpasopaTensHan (obmiepassuBaronias) nporpamma «Jxcrnpecc-kype GJIEIT dunan.
Marematuka» (10 xacc) HampapieHa Ha YAOBIETBOPEHHE 06pa3oBaTeNbHEIX NOTPEOHOCTEH
obyuaromuxcs B niaHe noprotoku k Exmuomy TocymapcTBeHHOMY Oxzameny (EI'D) no
mareMaTtuke. IlporpamMma mo3BoNifeT OOYYalOUIMMCS  IICNICHANPAaBIeHHO HCIONB30BATE
MaTepHanbl mporpaMMbel ¥ (opMar 0oO0yueHHs Kak JOMONHMTENBHYHO MOArOTOBKY K
rocynapcTBEHHON HTOTOBOM arTectauyy B popmare Enunoro ['ocynapcTBeHHOro Jk3aMeHa

(EI'3) no npeamery «MaTeMaTHKay».

1.1.1. AKTYyaJLHOCTD

Heo6xomuMocTs pa3paboTKy JONOMHUTENBHOH 061eo6pa3oBaTesbHON NPOrpaMMBbl
06yC/IOBIEHa 3aIPOCOM CO CTOPOHBI 00YYAOMMXCA H HX poauTe/el Ha HeO6XOAUMOCT
peaiu3aluy HHIMBHAYATBHEIX 06pasoBaTeNbHbIX 3aIPOCOB, YAOBICTBOPEHHS
[103HaBaTeNbHBIX MOTPEOHOCTEH 110 MPEe/IMETY.

JlomonuuTenbHas obuieobpa3oBaTensHas nporpaMma paspaboTaHa Ha OCHOBE psza
HOPMATHBHEIX JOKYMEHTOB, ONpeAE/LIIOLIMX IPABOBbIE MO3HIMHA H CTPaTerHyecKue
NepCNEeKTUBE Pa3BUTHA JONONTHUTENLHOro o6pasosanus B Poccutickoi dexepanu:

e denepaneHslii 3akoH Poceuiickoit Oenepamun ot 29 nexabps 2012 roxa Ne 273 —
®3 «O6 obpazosannu B Poccuiickoit decpaunmy;

e [Ipukas MunucrepctBa npocBemenus PO ot 27 urona 2022 . N 629 «O6
yrBepxaenuu Ilopsiaka oprausaliy U OCYILECTBIEHHA 06pa30BaTeIbHON A TENbHOCTH 110
JIOTIONIHUTEJILHBIM 00111c00pa3oBaTeIbHBIM IPOrpaMMaM»;

e [TlocraHosnenne [NMaBHOro rocynapcTBEHHOro caHuTapHoro Bpada P® ot 28
ceutabps 2020 r. Ne 28 «OO6 yrBepkaeHuu caHuTapHelx mnpasuin CII 2.4.3648-20
"CaHUTapHO-3THAEMHUOIOTHUECKHe TpeOOBaHUA K OpPraHM3alysM BOCIHTAHHA U oOyueHus,
OTABIXA U O3/IOPOBICHUS IETEH H MOIOJEKI;

e Crparerus passutTHs Bocnurtanus B Poccuiickoit depepaunn Ha nepuon no 2025

rona, yTBep>kaeHHoii pacnopsokernnem [Ipapurenscra PO or 29 mas 2015 r. Ne 996-p;



® Pacriopsxenue Ilpasurenscta PD ot 31 Mapta 2022 . Ne 678-p O6 yTBepXaAeHUH
Konuenuuy pa3putus [OONONHHTENbHOrO o6pasosanus pereii mo 2030 r. v ruiana
MEPOINPUATHH T10 €€ peau3alinm,

® 3axoH PecnyGnuku Tarapcran ot 22 wionst 2013 rona Ne 68-3PT «O6
obpa3soBanun» (B pel. 3akoros 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 4aCTHOIO YUPESKIICHHA JAONOIHUTEILHOIO 00pa3oBanus «OHiaiH-1IKos1a

MOATOTOBKH K dk3amMeHaM « YMHA S HIKOJIA».

1.1.2. OTan4nTe IbHBIE 0COGeHHOCTH NPOrPaAMMBbI M HOBH3HA

HannHas oOpasoBarensHas mnporpamMMa pa3pafoTaHa C y48TOM COBPEMEHHBIX
TCHJCHIIMH U NEPCNCKTHB Pa3sBUTUA AUCTaHLMOHHOTO 00yyeHus. IIporpamma obecreunBaem
NEepCOHaJIM3UPOBaHHbIH M HMHHOBAalUMOHHbIA mMogxXoX K oOpa3oBanuio. Iloaxom, B cBow
ouepesib, OCHOBaH Ha OOLIMPHOM NENAarornyeckoM OIbITE aBTOPOB U SABIAETCA YHHKAIbHBIM

MPOAYKTOM, YBaXXatOLUM aBTOPCKHE TpaBa.
1.1.3. Axpecat nporpaMMaI

IMporpamma opuenTHpoBaHa Ha oOyqatomuxcs 15 — 17 ner u chopmupoBaHa ¢
YYETOM IICHXO0JIOTO-IeJarorundeckux ocobeHHocteit passutus aereit. CoctaB Kypca

XapaKTePH3YeTCs KaK Pa3HOBO3PACTHBLA M MIOCTOSHHDIIA.
1.1.4. ®opma ofyuenus

3ao4Has, C MPUMCHECHUEM AWCTAHIHOHHEIX 00Pa30BaTENBHBIX TCXHOIOTHIA U

MEKTPOHHOTO 0OyUEeHH.
1.1.5. O6nem IIporpammsl
IIporpaMMa paccuutana Ha 3 Mecsua obyuyenns. O6beM nporpaMMsr cocrasisier 158

aKaJeMHYCCKHX 4YacCoB.

1.1.6. Oco0GeHHOCTH OpraHu3aliy 00pPa30BaTeJILHOrO Npoecca

1.1.6.1. ®opma peannsauun Ilporpammel



['pynnosas iy UHAMBUAYaNbHas paboTa; paboTa ¢ aBTOPCKUMH 3aJaHHAMM,
M3y4CHHE COLEPXAHUS U IPUMEHEHUs HAKTOB B KOHKPETHBIX TEKCTAX, OTBETHI HA
MOCTAaBJICHHBIE BOIIPOCHI KaK pe3y/IbTaT CaMOCTOATENIHOIO PEIeH s IPEAMETHBIX 3a/a4 U

aHayxHu3a JaHHBIX, PpCIICHHE TCCTOB, HATMCAaHNE OTBCTOB B 3a/JaHAAX C Pa3sBCPHYTBIM OTBCTOM.

1.1.6.2. Oprann3zannosHbie GpopMbl 00ydeHns

O6yqenue 1o IIporpamMme npeacTaBIAeT cO0OH 3aHATHA 110 TEOPHH U IPAKTHKE.
3aHATHA TPOBOAATCSA C HCMIONL30BAaHHEM ayTHOBH3YalIbHOTO (JOpMaTa, CHHXPOHHOH H
acHHXpOHHOI KoMMyHuKauHH. CocTaB Kypca XapaKTepu3yeTcsa KaK pasHOBO3pacTHbIH,

MOCTOSHHBIM.
1.1.6.3. Pe:xxuM 3aHATHI

ITponomKHTENLHOCTD 3aHATHH U3MEPACTCS B aKafieMUYECKHX Yacax. KonuaecTso
4acoB B HENENIIO BAPHUPYETCS B 3aBUCUMOCTH OT KOJIHNYECTBA 3aHATHH B HEIEIO, OT

CIIO)KHOCTH MaTepHalla, TPAHCIHPYEMOTO Ha 3aHSATHH.
1.2. Ileas H 3aaa44 NPOrpamMmbl
1.2.1. Hean IIporpammbi

Vrry6uTh 3HaHUS y4aIuxca B o6macTH anreGpbl, TEOMETPHH, QYHKINH 1 JIEMEHTOB
aHanu3a, Pa3BUTh YMEHHE pELIaTh CJOXHBIE 3aJa4M, CTPOMTh MaTeMaTHYeCKHe MOMAENH H
apryMeHTHpOBaTh pemicHus. IlporpaMMa HanpapieHa Ha CHCTEMATHYECKYIO MOATOTOBKY K

ycrnemHo# caade EI'D no npoduiabHo#H MaTeMaTHKe.
1.2.2. 3apaun Iporpammbi

JlocTikeHre OCHOBHEIX Lenei [IporpaMMsl npeanonaraeT pelieHue CIAeIyOIUX

B3aUMOCBsA3aHHbIX 3a/a4.

1.2.2.1 ITpeameTHbIC
® y3HaTh OMpe/eeH’e M CBOCTBA JIHHEHHOM, KBagpaTHYHOM, CTENEHHOH, GyHKIHUH,
a Taxke (P)YHKIIHH, OTIMCBIBaIONIEH 00paTHYIO NPOIOPLIMOHATIBHYIO 3aBUCHMOCTD,

® y3HATh lIpaBuiIa pemeﬂni& KBaApaTHbIX, palHOHAJILHBIX, [TOKa3aTCIIbHLIX,



norapu(pMHYECKHX HEPABEHCTB, NPaBHIIA PEILIEHHS CHCTEMBI HEPABEHCTB C ONHOI
NEepPEeMEHHOI, IPaBUa UCTIONb30BaHHA rPaUKOB NPH PELICHHH HEPABEHCTB, METO/
HHTEpBaJIOB;

® y3HaTh B KaKHX Ciy4asx Heobxomumo nucate OJ13 1ia ypaBHEHHMIA;

® Y3HAaTh ITOHATHE H CBOMCTBO MPOMNOPLHH, YMETH IPHMEHATH CBOHCTBO IPOMOPIUH
LUl pellieHus 3aaad;

® y3HATh OCHOBHBIE BHABI MHOIOTPAHHUKOB; HaXOIHTh O0BEMBI H TJIOMIAIN
TIOBEPXHOCTEH POCTEHIIMX MHOTOTPAHHHKOB C MPUMEHEHHEM (HOPMYIL.

® y3HaTh CrHelM(pHUKy HOPMAaTHBHBIX aKTOB H KOHTPOJbHO-H3MEPUTENBHBIX
MaTepHanoB Ha EI'D mo maremartuke.

® HAyYHUTHCH CTPOMTH H HCCIICNOBATh MPOCTEHIINE MATEMaTHYCCKHE MOZCITH;;

® HAaYYHUTHCA BBIMONHATE JCHCTBHA C YUCTAMHU, C APOOAMH, TPUMCHSS OTIPE/ICTICHUS 1
OCHOBHEBIE CBOMCTBA; '

® Hay4YHTHCA HAXOAUTH NPOLIEHTH! OT YUCJIa; pellaTh 3aJa4yi Ha MPOLEHTHL;

® HAyYHTBhCS PEWIATh JIMHCHHBIC YPaBHEHHMS M MX CHCTCMBI; PCIIATh KBaIpaTHBIC
YPaBHEHUS M UX CHCTEMEI;

® HAayYyWTBCA pEIlaTh [OKA3aTeNbHbIE YPaBHEHUA; COCTaRIATh HEPaBEHCTBO IO
YCIIOBHIO 3a[ja4H; pellaTh JIMHEHHbIE HEPABEHCTBA H HX CHCTEMBI,

® HAayyuTHCA HAXOAUTh MPOLCHTEl OT YHCIA; pelaTh 3afa4d Ha IIPOLCHTHI;
COCTaBIIATE YPABHEHHs M HEPABEHCTBO IO YCJIOBHUIO 3a/1a4H;

® HAYYUTHLCS BEITIONHATE apudMETHYECKHE ACHCTBHS, COYETas YCTHBIE M THCbMEHHEIE
TIpHEMbI;, HaXOOWTh 3HAYEHHs] KOPHSA HAaTypalbHOH CTENEHM, CTEeNeHH C palHOHAJIBHBIM
[OKAa3aTeneM;

® Hay4yHTBCH BLIYMCIATL 3HAYEHUS HUCIHOBBIX M OYKBEHHBIX BBIPaXKEHHH,

OCYINECTBIIAA H606X011HMBIC TIOACTAHOBKH H npeoGpa3oaaHm{.

1.2.2.2. MeTranpeameTHbIe

® Pa3BHMBaTh y 00YHaIOMMXCA CIOCOOHOCTh CAaMOCTOSTENBHO CTABUTh YUeOHbIE LIEIH,
¢hopmMymMpoBaTh 3a1a49H, a TAKOKE NMOIEPKMBATH HHTEPEC H MOTHBALIMIO K MO3HAHUIO.
® pa3BUBATh JIOTHYECKOE H KPUTHYECKOE MBIIJIEHHE, YMEHHE aHATU3UPOBATH,

Knaccn(bnuuposa"m, BBIABJIATE 3aKOHOMEPHOCTH U CTPOHUTE ApIryMCHTHPOBaHHBIE BRIBOJEL.



® GhopMHPOBaTh YMEHHE PHEKTHBHO MPUMEHATD 3HAHNA H HaBBIKHU 1A PelleHHs
yueOHBIX 33124, BKII0YAs HECTAHAAPTHbIC CUTYALIUH.

® Pa3BMBAaTh IMOLMOHAIBHELH HHTEIIEKT, HABBIKY KOMaHIHOH paGoTh, ymMeHne
JIOTOBApPHBAThCsl, PENIATh KOH(IMKTHL  ApIryMEHTHPOBATh CBOIO MO3UIIHIO.

® crnocoGCTBOBATh Pa3BUTHIO YHUBEPCANBHBIX HaBBIKOB XX Beka, TaKHX Kak
caMOOpraHM3alHsl, KOMMYHHKAIHMs H KOOTIepauysl.

® [IOBLINATH YPOBEHH UM(POBOI IPAMOTHOCTH, 00yHaTh 3P eKTHBHOMY

ucnonb30BaHuio MKT u MOHCKOBBIX CHCTEM, @ TAIOKE Pa3BUBATh MCIHAKOMIICTEHIIUH.

1.2.2.3 JIn4HOCTHBIE

® BOCIIMTHIBAThL YBAKHTEILHOE H OTBETCTBEHHOE OTHOLICHHME K CBOEMY OCO3HAHHOMY
BBIOODY;

® $HOpMHpPOBaTh BHYTPEHHIO NO3HIHUI0 00yYarOILErocs Ha ypoBHE [OJI0XKHUTEIbHOIO
OTHOLLIEHUS K y4eGHO# AeATENbHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K CaMODPa3sBHTHIO,
camMo00pa3oBaHUI0, CAMOBBIPAXKCHHIO U CAMOPCATIM3ALIAH; |

® OpHEHTHPOBaTh 00YYAOIINXCS Ha TOHMMaHHE IPHYMH YCIIeXa B yueOHO#H
JIEATENBHOCTH, OTBETCTBEHHOE OTHOMIEHHE K NPOLECCY M Pe3ynbTary CBOeH
ZIeATebHOCTH, B TOM YHCJIE Ha CAaMOaHaJIM3 M CAMOKOHTPOIb pe3yJIbTaTa, Ha aHasH3
COOTBETCTBHS PE3yJIETaTOB TPEOOBAHMAM IOCTABIECHHOH y4yeOHOM Lieny;

® pa3BHBATh OCO3HAHHOCTE BEIGOPA M MOCTPOECHUA MHAUBUTYAILHON TPAEKTOPHHU
oOpa3oBaHus Ha 6a3e OPHEHTHPOBKH B MHpE MpodeccHii ¥ MPO(eCCHOHATBHEIX
NpeanouTeHHH, C y4ETOM YCTOHYHBEIX MO3HABATEAbHBIX HHTEPECOB,

® (popMHPOBATH LIEJOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY
YPOBHIO pa3BUTHA Hayky H OOILIECTBEHHO# NPAKTHKH, YYHTHIBAIOINE CONHAIBHOE,
KyJNBTypHOE, A3BIKOBOE, JIyXOBHOE€ MHOroo0pa3ue COBPEMEHHOI0 MHpa;

¢ (HOpMHpPOBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh B OOIL{EHUH H COTPYAHUYECTBE
CO CBEPCTHUKAMMU, IETbMH CTAPLIEr0 M MNAALIEro BO3pacTa, B3pOC/bIMU B [IpoLecce

obpa3oBareibHOM, yie6HO-HCCIIeR0BATENBCKOMH, TROPYECKOR U IPYTHX BUAOB AEATEIILHOCTH.

1.3. Conep:kanne nporpaMmmsl

Monyab 0. IIpo6Hblii BapyanT !

Teopusi: —



IpaxTuka: PenraeM Bech 9x3aMeHaUMOHHBIA BapHAHT A1 OTPaGOTKH M MPOBEPKH CBOMX

3HaHHH

Monyas 1. Kak 3anumarbces Ha OJIEILT?

Teopus: Momynb MOCBAIICH 3HAKOMCTBY YUCHHKA C KypCOM H C OCHOBaMH OBYYeHHUS.

TpaxTuka:

Moayas 2. MeToa HHTEpBAJIOB

Teopnsi: B nanHoM paszene noapo6Ho pa3bHparoTCs Takhe TeMBI, Kak TEOpeMa O
palLMOHANLHEIX KODHAX MHOTOWwIEHa, TeopeMa besy, cxema I'opHepa, MeTOD MHTEPBATIOB.
IIpakTuka: Ha npaxruke npopabaTeiBaeM METOAR! pELICHHH YpaBHEHMI U HEPABEHCTB

BbICHINX creneuei&, Ilp06H0—pauPIOHaJIbeIX HEpPaBEHCTB.

Monyas 3. IloxazarebHble YPABHEHHS U HEPABEHCTBA

Teopusi: Pa3zbupaem oripesenenne 1 CBOICTBa 10Ka3aTebioi HYHKUHH, I0CTPOEHHE
rpadHKoB noKka3arenbHOM GyHKUMH B ClIOCOOH! PEIEHNs 10Ka3aTE/ILHBIX YPABHEHHH 1
HEpaBEHCTB, METO/ PallHOHANIM3AI[HH B TIOKA3aTENbHEIX HEPABEHCTBAX.

IlpaxTuka: Pemaem pa3nuuHble nokasaTebHble YPaBHEHHS H HEPAaBEHCTBA, popabaTsiBaeM

METOX pallMOHAITH3allHH.

Monyas 4. Jlorapudmel. JlorapudMudeckue ypaBHeHHs H HepaBeHCTBA

Teopnsi: B nanHoM paszene pasbupaeM orpeleneHue H CBoHCTBa jiorapudma,
npopabareiBaeM TeMy norapubMuyeckoil pyHKIMH, TOCTpoeHHe rpadka sorapugpMHIecKoit
GYHKUMH, METOABI pELIeHHs ToTapudMHYECKHX YPaBHEHH H HEPABEHCTB, METOM
PAaLMOHANH3ALHMH B JOrapu)MUUECKUX HEPABEHCTBAX.

IpaxTuka: PemaeM pa3nnyHele norapudmMuyuecKue ypaBHEHUS U HEPABEHCTBA HA NIPAKTHKE,

npopabareiBacM METOJ paltHOHATU3AIIHH.

Moayan 5. Tpuronomerpusn

Teopusn: B nanuoM pasziene pa36upacM Bce TPUTOHOMETPUYECKHE (YHKIMH, UX TPpaduKH U
SAMHUYHYIO OKPYXHOCTD. [IpopabarbiBaeM Bce TPUIOHOMETPHUECKHE (GOPMYIIbI H METOBI
PEUICHHs] TPUTOHOMETPHIECKUX YPaBHEHHIA,

Ipaxruxa: Peuraem pasnuuHele 3a1a44 Ha MpeoGpa3oBaHHe TPUTOHOMETPHYECKHX

BBIPa)XEHHi U peIlIeHHe TPUTOHOMETPHYECKHX YPaBHEHHI.



Moayss 6. OcHOBBI MaTeMaTH4ECKOro aHajn3a. [lpousBoguasi

Teopusi: B 1aHHOM pazzene H3ydaeM onpenesieHHue IPOU3BOIHOM, NpaBUiia BbIYUCIEHU,
HaxOXAECHHE IKCTpeMyMOB. OnpenesieHHe CBA3H MOHOTOHHOCTH H IPOH3BOIJHOMH.
IlpakTuka: PemraeM 3aaqyn Ha reoMeTpHUECKHUi M QU3NYECKUH CMBICH MPOH3BOIHOM,

HaXOXKAECHHE IKCTPEMYMOB U HaUOOINbIIIEr0 ¥ HAWMEHBLIETO 3HAYEHUA PYHKIMH.
KonTtpoinb

HomaniHue 3axaHus, npoOHbIe BApHAHTEI.

1.4. IlnannpyemMbie pe3yJiLTaThI

ITnannpyemsie pe3ynsTaTel — COBOKYITHOCTh METANpPEAMETHBIX U TIPEAMETHBIX

KOMIIeTeH1MMH, probpeTaeMbIx o0yyalonMMHUCA B X0Ae OCBOeHHA [IporpamMmel.
1.4.1. JId4HOCTHDBIE Pe3yNbTAThI:

OG6yuarowwuiics CMOXeT:

@ BOCITMTBIBATh YBAXKHTEILHOEC ¥ OTBETCTBEHHOE OTHOILIEHHE K CBOEMY OCO3HAHHOMY
BbIOOpY;

® (hopMHPOBaTb BHYTPEHHIOK MO3HLIMIO O0Y4aoIEerocs Ha YPOBHE MO0KHTEIbHOTO
OTHOILEHMA K y4e6HOM AeATeNbHOCTH, FOTOBHOCTH U CIOCOGHOCTH K CaMOPa3BUTHIO,
camo00pa30BaHUIO, CAMOBBIPAXKEHHIO U CAMOPEAJIU3aLMH;

® opHeHTHpOoBaTh o0y4aromnxcs Ha MOHUMaHHEe TIPHYHH ycIiexa B yu4eOHOi
AeATENbHOCTH, OTBETCTBEHHOE OTHOLIEHHE K NIPOLIECCY M Pe3YIbTaTy CBOEH
NesATEeIbHOCTH, B TOM YHCJIC HA CaMOAaHAJIM3 1 CAMOKOHTPOJIb pe3yJIbTaTa, Ha aHAJIHN3
COOTBETCTBH#A PE3YJILTATOB TpeOOBaHHUAM MOCTABICHHOH yueOHOIM nemnu;

® pa3BUBaTbh OCO3HAHHOCTH BEIOOPA U MOCTPOESHHUS HHIMBUAYAILHON TPaeKTOpUH
obpa3zoBaHus Ha 6a3e OpHEHTHPOBKH B MHpe npodeccuii ¥ NpodeCCHOHATBHBIX
NPEANOYTEHHH, C YIETOM YCTOHYIHMBLIX [I03HABATEIILHBIX HHTEPECOB;

® (popMHPOBATH LIEIOCTHOE MUPOBO33PEHHUE, COOTBETCTBYIOLICE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HaykH ¥ 0OLIECTBEHHOI NMPAaKTHKW, YYUTHIBAIOIIHE COLHANBHOE,
KYJIbTYpHOeE, A3bIKOBOE, NYXOBHOE MHOT0OOpa3He COBPEMEHHOT0 MHpa;

® popMHpOBaTL KOMMYHHKaTHBHYIO KOMIIETEHTHOCTb B OOLIEHHH M COTPYAHUYECTBE
€O CBEPCTHHMKAMH, JI€TbMH CTapLIEro ¥ MJIAJILIEro BO3pacTa, B3POC/IbIMU B IpoLiecce

obpa3oBarensHOit, yueGHO-HCCIIel0BaTebCKOM, TBOPYECKOH U APYTHX BHAOB AEATENBLHOCTH.
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1.4.2. MeTanpeaMeTHbI€ Pe3yabTAThI:

VYuamuecs CMOTyT:

® pPa3BMBaTh y 00yYarolUXCA CIOCOOHOCTh CAMOCTOATENBHO CTaBUTh YUeGHEIE LEH,
dopmynrpoBaTs 3anaun, a Takke MOAAEPKUBATE HHTEPEC H MOTHBALHIO K MO3HAHHIO.

® Pa3sBUBAaTh JOTHYECKOE H KPUTHYECKOE MBILUICHHE, YMEHHE aHAIM3HPOBaTh,
KIaCCUQUUMPOBATE, BLIABIATE 3aKOHOMEPHOCTH M CTPOUTH aPTYMEHTHPOBAHHEIC BEIBOJEL.

® hopMHpOBaTh YMeHHE 3()GDEKTHBHO IPUMEHAT 3HAHKA H HaBBIKM 171 pEIIEHHS
Y4eGHBIX 33124, BKITIOYas HECTAaHAAPTHBIE CUTYaLlHH.

® pa3sBHBATh IMOLUMOHAIBHBINA HHTEIIEKT, HABBIKK KOMaHAHOH paGoThl, yMEHHE
JOTOBapUBATECSI, PEIIATh KOHGIUKTEI H apTyMEHTHPOBATH CBOIO MO3HLHIO.

® crioco6CTBOBATH Pa3sBUTHIO YHUBEpCANbHBIX HaBEIKOB XXI Beka, TakMX Kak
CaMOOpraHU3alusa, KOMMYHHKaLUA H KOOMeparus.

® TOBBIATE YPOBCHB LM(POBOH rPaMOTHOCTH, 06y 4aTs 3P HEKTUBHOMY

ncnone3oBanuio MKT 1 mouckoBhIX CHCTEM, a TakKE pa3BHBATE MEAMAKOMIICTCHIHH.
1.4.3. IlpenmeTHBIe Pe3y/IbTATHI:

Yyamuecs cMOTyT:

® Y3HATh OMNPEAEICHUE M CBOMCTBA JIMHCHHOW, KBAIPAaTHIHOM, CTETIEHHOMH, (DyHKIIHIA,
a TaKoKke QYHKIHH, ONKCHIBaIomeH 06paTHyI0 NPONOPIHOHATEHYIO 3aBHCHMOCTH;

® y3HaTh NpPaBU/a PEIICHUH KBapAaTHBIX, PALlMOHANBHbIX, I0KA3aTEeNbHBIX,
JIorapa(MUIECKHX HEPABEHCTB, NIPAaBAJIA PEILEHNUS CUCTEMbl HEPABEHCTB C OHOM
MEPEMCHHOM, MpaBuUJIa UCTIOb30BaHIA TPadUKOB NIPH PELICHHN HEPABEHCTB, METOL
HHTEpBAJIOB; '

® Y3HATHL B Kakux ciy4vasix Heobxoaumo nucate O/13 mns ypaBHeHuUIH;

® Y3HATH TIOHSTHE U CBOMCTBO MPONOPIMH, YMETh IPUMEHATH CBOMCTRBO IIPOTIOPIIMA
JUIsl pEUICHUA 33134,

® y3HaTh OCHOBHBIE BUAbl MHOTOTPAHHUKOB; HAXOOUTH 00BEMBI U IUTOINAAH
TOBEPXHOCTEH NMPOCTEHIIMX MHOTOTPAaHHUKOB ¢ IPUMEHEHUEM (HOpMYIL.

® Y3HATE CIIELH(UKY HOPMATUBHEIX aKTOB U KOHTPOJILHO-H3MEPHTENEHBIX

marepuanos Ha EI'D mo maremarmke.
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® Hay4YHTLCA CTPOMTH H HCCIENOBATh NPOCTEHIINE MATEMAaTHYECKHE MOJENH;;

® HAYYMTHCA BBLIOJHATH JEHCTBUS C YUCIAMH, C ApO6GAMY, NPUMEHSS ONPEAEICHHS U
OCHOBHBIC CBOHCTBA;

® HAy4YUTHCS HAXOAWUTh MPOLEHTHI OT YHCIIA; PEILATh 3aAa49H Ha IIPOLICHTHI;

® Hay4yuTbCs pellaTh JHHEHHBIE YpaBHEHMA M HX CHCTEMBI;, pellaTh KBaApaTHbIE
YpaBHEHHS H HX CHCTEMBI,

® Hay4yMTHCH pelIaTh NOKA3aTeibHLIE YPAaBHEHHSA; COCTaBIATh HEPABEHCTBO II0
YCJIOBHIO 337a49H; peIiaTh JHHEHHEIE HEPABECHCTBA U HX CHCTEMBI;

® HayyuThbCs HaAXOAMUTbL IMPOLICHTHI OT 4YHCJa; pellarh 3aJayd Ha IPOLEHTHI;
COCTaBJIATh YPaBHEHHS H HEPABEHCTBO MO YCIOBUIO 3aJJa4H,

© Hay4HTHCS BBIIOIHATH apHMETHUESCKHE ACHCTBUSA, COYETAsA YCTHBIE M IIHCbMEHHEIC
NpPHEMEI;, HAaXOJHThb 3HAYECHHS KOPHA HATYpaJdbHOH CTENEHH, CTEMEHU C pPalHOHAJIBHBEIM
noKaszarelieM;

® HAayYHTBCA BBIYHCIATL 3HAYCHHA YHCIOBBIX U OyKBEHHBIX BBIpaXKEHMIt,

OCYILIECTBIIAs He0OX0MUMBIE TIONCTaHOBKH M NpeoOpa3oBaHHus.

Pazaen 2. Komniiexc oprann3anquoHHO-NEJarorn4ecKux ycaoBuii

2.1. KastenpapHblil yueOHbIH rpaguk

Kanennapnelii yueOHbIi rpadux cOCTaBIEH C y4ETOM MHEHHI Y4aCTHHKOB
06pazoBaTe/IbHBIX OTHOINCHUH M ONPEACIACT AAaThl HAaYaja i OKOHYAHUS U
NPOIOIDKHTENLHOCTE OOYYEHHA 110 MpOrpaMMe.

Jara Hayana Kypca — 15 Mapra.

Hara oxoH4anus Kypca — 15 uions.

Kanennapnelit yue6ne1i rpaduk npeacrasnen B [lpunoxkenns 1.
2.2. Yca0BHA peajiM3allid NPOrpaMMbl

2.2.1. MaTepHaJbHO-TeXHHYECKOe oGecneyenne

Tlo anpecy mecta Haxoxaenus opranusaunu (420015, Pecrry6nuka Tataperan, T
Kazaus, yn.I'orons, o. 3A, stax 3, nomem. 1019) o60pynoBaHsl HEOOXOAHMBIMH
TCXHHYCCKHMH CPEACTBaMH pabodyue MecTa MpenoaaBaTeiicii, aAMHHUCTPATHBHOTO

TEXHHYECKOTO MIEPCOHAJIA, MPOBE/IEH BHICOKOCKOPOCTHOH KOPIOPaTHBHBIH HHTCPHET.
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Tpe6oBanusa k MUHHMAIbHOMY MaTepHaIbHO-TeXHU4ECKOMY 00ecneueHuIo

Ipu ocBoeHuu yuebHOro Marepuaia ocpeiCTBOM EKTPOHHOH HHGOPMAIIMOHHO-
oOpa3oBaTcnpHON Cpefibl OpraHM3allMs JIOBOJAWT JO TNocTynamnmx #HbopMammo o6
00s3aHHOCTAX 00y4arolHXcA NPHU OCBOEHHH NPOrpaMMBl HCITONB30BaTh CBOH MEPCOHANBHBIIH
KOMITBIOTEP/HOYTOYK C XOCTYNOM K ceTH «MIHTE€pHET» B COOTBETCTBHH C pEKOMEHAOBaHHBIMH
TEXHHYECKUMH NapaMeTpaMH:
— cucTeMa — 2-sJiepHbli poueccop, 4 I'b noctynHoil mamsTy;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS. Linux;
— BeO-Opayseprl — Edge, Apple Safari, Google Chrome, Slunexc Bpayzep;
— HAJIMYHE YCTAaHOBICHHOTO ¢uicuI-necpa B BeO Opaysepe;
— CKOPOCTh AocTymna k ceTn «HMHTepHET — HEe MeHee 750 kbur/cek;

— HaJINYHE 3BYKOBOU KapThl;
2.2.2. Uupopmanuonnoe obecneuenue

DyHKIHOHUPOBaHHUE JICKTPOHHOI nHPOpMAUNOHHO-00pa3oBaTe/ILHOI Cpe/bI:
Peanusauus nporpaMmel ofecneunBaeTcs OOCTYNOM Kaxaoro obyuarolerocs X
y4eOHO-METOMYECKUM MarepualiaM - TEeKCTOBOH, Ipaduyeckoi, aynuo-, BuneouHpopMaLuu
no nporpaMme 4epe3 cerb «MHTepHer» B pexkume 24 uaca B cyTku 7 AHeH B Hexemo Oe3
ydera o0beMOB moTpebnseMoro Tpaduka 3a HCKIOUEHHEM MEPEPHIBOB ANA TPOBEACHUS
HEOOXOOMMBIX PEMOHTHBIX M mNpodurakTHYeckHx paboT npu obecniedeHHH COBOKYNHOM
AOCTYNHOCTH YCJYI IIOCPEACTBOM pPErHCTPaUMH M IIPEAOCTaBICHHA HHANBHAYAJIbHbIX
Jioruna u napoins obyyalomumcs k o6pasosarensHoil wiardopme https://umschool.net.
Jlnsa ycTaHOBIEHHUS TIOJUTMHHOCTH IMYHOCTH (HAeHTHHKaIMK) 06y4aloIerocs, BceM
obyyaromuMcs, 3aperuCTpUPOBaHHEIM Ha obpasoBarensHoOi rargopme
https: hool.pet, NPYMCBaKBaIOTCA YHUKALHBIC UMEHA — HIEHTH(MKATOPI.
Wnenatnduxaropom oOydaromerocs aBiaseTCs JOTHH N0JIL30BATENS, SBISIOIHHCA THIHBIM
MEKTPOHHBIM MOYTOBEIM afpccoM. On npusszad k ®UO obyqaromerocs. Ins
ayTeHTHUKaIHH 00yYarolerocs HCoIb3yeTcsl aTPUOYTUBHBIH UAEHTHOHUKATOP —

YHHKaJbHBIH 1Tapois.

2.2.3. KanpoBoe oGecneyenne NporpamMmai:
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Opranmsanus, OCyIIeCTBIAIOMAs 0Opa30BaTENbHYIO AEATENbHOCTh, Peaau3yiomas
JOMNOJIHUTENbHbIE o61eo6pa3oBaTenbHbIC NpOrpamMMmbi - AOTOJHUTENbHbIE
o0Inepa3sBuBalOMIME NPOTPaMMBbl, YKOMIUIEKTOBaHA KBaJW(HIMPOBAaHHEIME  KaJpaMH.
YpoBeHb KBaNM(pHKAIMH PabOTHHKOB OPTraHM3alMH, OCYLIECTBIAIOMEH 06pa3soBaTeNbHYIO
NeATEeNbHOCTh, peau3ylolleli JONONHHTENbHbIE 00IIeo0pa3oBaTebHble MPOrpaMMBl —
NOTIONHUTENbHBIE 00IIepa3sBHBAIONIME IMPOTPAMMBI, COOTBETCTBYET KBaTH()MKAMMOHHBIM

XapPaKTCPHUCTHKAM ITO COOTBET CTB}’IO[IICﬁ NOJKHOCTH.

Tpe6oBanua k keamuduxanuu Ilexarora NOMONHUTENLHOTO O0OPa3OBaHMA: BHICIIEE
npodeccruonansHoe 06pasoBanne WK cpenxee npodeccronansHoe o6pasosanne B o61acTy,
COOTBETCTBYIOILEH INPOPUIIO KpPYXKKa, CEKUWH, CTYOHH, KIyOHOrO H HHOTO JEeTCKOro
obbeaunenua 6e3 npenwaBneHus TpeGoBaumit K craxy pabotel, Jau60 BbICIuEEe
npodeccuonansHoe o0pasoBaHMe MM cpegHee mpodeccHoHanbHOe o6pasoBanue U
JOMONHATENLHOE MNpodeccHoHansHoe oOpa3oBaHMe no Hampasnenuio "O6pasoBaHue H

nenaroruka" 6e3 npeapABIEHUA TpeOOBaHHIA K CTaxKy paGoThl.
2.3. ®opMbI KOHTPOJIA H ATTECTANHH

Ilpu nposenenuu 3anaATri Ha noprane https://umschool.net B hopmare sanstuii o6parnas

CBSI3b PCATU3YETCS YEPE3:

® 00IeHHe NoCpencTBOM HHTEPAKTHBHOTO 4ara,

® DPCUICHHA HHTEPaKTHBHbIX 3aay.

B nporpamme npescTasiieHs! cienyioume GopMbl aTTeCTALMH:

® TeKyIIIHﬁ KOHTPOJTb YCII€BAEMOCTH Uepe3 BEITIOIHEHUE JIOMAIIHIX 3aJaHHi;

® [IO3TAIMHEIH KOHTPO/b YCIIEBAEMOCTH Yepe3 BHITONHEHHE MPOOHBIX BaPHAHTOB.
B nomatnue 3a1aHus BXOIAT:

® 33/1aHKs TI0 KyPCY Pa3IMYHOTO YPOBHSA CIIOKHOCTH C aBTOMAaTHYECKO#M IPOBEPKOIA:
3a/IaHUs THIA «BBIGOP OZHOTO OTBETa M3 HECKONBEKHX», «BEIOOP HECKONBEKHMX OTBETOB M3
HECKOJIBKHX », «COOTHECEHHE MHOMKECTBY, «TEKCT C MPOMYCKaMI», «ITOJIe BBOAA» H PYyYHOM

IIPOBEPKOM: 3a/laHust BTOPOH 4acTH 3K3aMEHa.

B npoGHeie BapuaHTHI BXO/AT:
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® 3a][aHKA 110 MPOHIECHHOMY pa3Jeny TeM Kypca pa3iIM4HOTO YPOBHS CJIOKHOCTH C

aBTOMATH4ECKON M PY4HOI IIPOBEPKOH.

2.3.1 OneHo4YHbIe MATEPHAJIBI

IIpumepuniii nepedyenn 3a1auuii 118 NPOBEACHUST TEKYIIEro U NOITANHOIO KOHTPOJIA:

1.

4.
3.

JlBe pabpuxu BEMYyCKaOT OAMHAKOBEIE OaMmepsl uts apromobueit. TTepsas dabprka
BbImyckaeT 44% »Tux OamnepoB, BTopas — 56%. IlepBas ¢abpuka Beinyckaetr 4%
6paxoBaHHBIX 6ammiepoB, a Bropas — 2%. Haiinure BepoATHOCTE TOTO, 4TO CITy4aiHO

KyTUIEHHBIH B MarasuHe Oamriep okaxeTcs OpakOBaHHBIM.

Y Aprypa ecTb Katep. BecHoil karep HAET IPOTHB TEYEHUA pPEKH B 2% pasa
MCAJICHHEE, YeM IO Te4CHH1O. JIeTOM TE€YCHHC CTAHOBHTCA Ha 2 KM/4 MCHICHHEE.
ITosromy neToM karep HAET NPOTHB TEYEHHA B 1%pa3a MeIJIEHHee, YeM II0

TeueHu10. Halaure ckopocTh TeueHUs BECHOI (B KM/4).
Ha pucynke n3obpaxens! rpapuxu pynknuit f(x) =- 0,5x + S u g(x) =ax"2 +bx +c,

KOTOpBIC niepecekarorcs B Toukax A u B. Haiiure abcumccy touku B.

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

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

Haiigure Bce 3HaueHHs napaMeTpa a, Npu KaXA0M H3 KOTOPBIX CHCTEMa HEPABEHCTB

MMEET XOTs Obl OAHO peleHue Ha npoMexyTke [-5; -1,5]:

15



2
a>-—
b

asy -2x+2

-a<0,6x+0,2

B oTBere YKAXXHUTEC HAUMCHbLIEE [EN0C 3HAYCHHE NTapaMeTpa U3 TNOJy4eHHBIX.

7. B wuione 2023 ropa nuaHupyercs B3ATh KPEOUT HAa IITh JIET B pasmepe 828 TeiC.
py6nei. YcnoBus ero Bo3Bpara TaKoBbI:

— Ka)XXIbli SIHBAph JIONT BO3pacTaeT Ha 25% N0 CPaBHEHHIO C KOHLOM MpeApIayLIEro
roJa;

— ¢ (eBpaIA 110 MIOHD KaXJOT0 rojia, He0OXOAMMO BBILIATHTL OIHMM TUIATEKOM YacThb
onara;

— B Honte 2024, 2025 u 2026 rogax cymma Joira ocraercs paHoit 828 Teic. py6neii;
— Beimare! B 2027 u 2028 rogax paBHBI;

— Kk utomo 2028 rona ponr GyAaeT BbIIIaYyeH IOMHOCTHIO.

Ha cxonexo py6neit mocnennss Beinnara 6yaer Gonplue neppoit?

8. IlepBblii uleH KOHEYHOJi reOMETPHYECKOH MPOrPECCHH, COCTOAINEN M3 TPEX3HAYHBIX
HaTypaJIbHbIX 4Hceln, paBeH 272. M3BeCTHO, YTO B MPOTPECCHH HE MEHBILE TpeX
YHCEJL.

a) Moxer 1 yncno 425 ABNATECS WIEHOM TaKoH porpeccuu?
6) MoxxeT 11 yncno 680 ABNATECA WieHOM Takoii nporpeccun?
B) Kakoe Han6osblliee YHCNO MOXKET ABNATHCA YIEHOM Takol nporpeccHn?

9. OxpyxHocty ®] H @2 pagnycoB 4 1 COOTBCTCTBEHHO KACAIOTCS BHEMIHMM 06pa3oM
B Touke A. Uepes touxy B, nexairyio Ha OKpyXHOCTH ®l, mpoBeneHa mpsmas,
Kacarolllascst OKpPY)KHOCTH ®2 B TOUke M.

a) JloxaxxuTe, 4TO OTHOLIEHHE OTPE3KOB MpsAMoii AB, OTceKaeMblx OKpPYXHOCTAMH, paBHO
OTHOMICHHIO X PainyCoOB.
6) Haiimnre BM, ecin u3BecTHO, uto AB = 2.

10. Ha pebpe A1B1 xyba ABCDAIBICID1 ormeuena Touka E, xoropas ssnsercs
cepeAHHOH 3TOro pebpa.

a) Jlokaxure, 4TO paccrosHue ot Bepiunnbl D1 no npsamoit EC pasuo peGpy kyb6a.

6) Onpenenure BeMYMAY KOCHHYca yIiia mexay 1wiockocramu (ECD1) u (CC1B1).
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2.4. MeToauyccKHe MaTCPHAJIBI

MeToanueckoe ofecneyenne NnporpaMMbl BKJIKYAET:
— 3aHATHA, pa3MelllcHHbIE Ha oOpa3oBarenbHOM tatdopme hitps://umschool.net;
— NMPAKTHYCCKUC 3aJIaHMs, OLICHOYHKIC MAaTCPHANIHI 110 IPOMCKYTOYHOM aTTCCTaIUH,
pa3MellieHHbIe Ha alanTUBHO# 0Opa3oBarenbHO# mnardopMe https://umschool.net;
— METOAMYECKHE TI0cOOHA MJI1 CaMOCTOSTENbHOH TpopaboTKH TeM MpOTrpaMMBEl,

pacrnojIoXeHHbIE Ha a/lalTHBHOM o6pa3oBarensHoit marpopme.

ITo pemenmio npenogaBareist MOTyT OBITh HCIOIB30BAHEI HHbIE YUeOHEIE 1 METOIHYECKHE
MaTepHalibl, COOTBETCTBYIOLIME TpeGoBaHUAM obecreyeHns HHPOPMANHOHHON
6e3omacHocTH obyyaronuxcs (MepeueHb COOTBETCTBYIOMIMX MaTEpHAIOB M JIEKTPOHHBIX

obpa3oBaTenbHBIX PECypcoB NpeACTaBlieH B [IpumoxeHnu 2).
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IIpuioxenne 1. Kanenaapuao-yuebHblii rpagpui

Kona-Bo
Jata u Bpems VYposenn ®dopma
Ne dopma YacoB Ha
nposexeHus ocsoennst | Haumenosanue rembl IMoapoGuoe onucanue NpOBEPKH
nn 3aHSATHUSA 3aHsiTHE (B .
3AHATHA TeMbI 3HAHHMH/aK."
aK.1acax)
Mogaysns 0. [Tpo6Hktii BapuaHT
. . Pemaem Bech 3Kx3aMEeHALIMOHHBIH BapHAHT OJI
1. Anpenb IIpaxTuka bazoBsiit IIpoburlii BapuaHT . — A3/4
0TpaboTKU U NPOBEPKU CBOUX 3HAHHH
. . PetiaeM Bech PK3aMeHallHOHHbIH BapHAHT s
2. Anpenb Ipakruka basosblit ITpoOuniii BapuaHT — A3/4
0TpaboTKM ¥ MPOBEPKU CBOMX 3HAHUI
. . PemaeM Bech 9K3aMEHAIMOHHBIA BApHAHT AJISI
3. Maii ITpaxTnka Ba3oBelit [Tpo6HErit BapuaHT . — H3/4
0oTpaboTKH ¥ MPOBEPKU CBOWX 3HAHHIA
Monyms 1. Kak 3anumarscs na OJIEIT?
. | Kax BbbkaTh Makcumym
4. Mapr Teopus bazoBsiit 3HaKOMCTBO YYEHHKa C COAEp)KaHHEM Kypca 0.3 —
u3 kypca OJIEIL?
- Monyns 2. Meroa nHTEpBaNOB
CoBmeneHH . Merton unrepBanos. |Ha ypoke pa3bupaercs METOx HHTEPBAJIOB: BCE THITbI
5. Mapr . ba3oBslit 1,7 a3/1,5
BIH (T+) Pemenue nensix u HENbIX U IpOOHO-pallHOHANBHBIX HEPABEHCTB.
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Ipo6HO-paIIMOHAIBHBIX

OCHOBAaHHA

HepaBeHCTB Nel5
. ITpaxTuka. Meton Ha ypoxe npogomxaercs peleHue
6. Maprt IlpakTuka bazoBeiit 23 A3/2
uHTEpBaNOB NelS JpoOHO-paliHOHAIbHBIX HEPABEHCTB.
Monyns 3. Iloxa3aTensHEIe YPaBHCHHS M HEPABEHCTBA |
Ha ypoxe pasbupaercs nokasarenbuas pyHkuus, ee
, CoBmeLieHH . IToka3zarenbHbIE _ .
7. Mapr . ba3zoBsiit cBOMCTBa. Pelenne npocTedmux MoKa3aTeabHbIX 1,8 A3/1
bIit (T+T) ypaBHCHUS. Ne6 i1 Ne9 .
ypaBHeHHit Ne6 u Ne9.
CoBmemens | . |HokasarenbHas GpyHKUKA
8. Mapt . bazoBbiii PeureHne 3amay Ha nokasarenbHy0 ¢GyHKuHo Nell. 1 A3/1,5
B (T+11) Nell
Ha ypoke pa3zbupaercs peieHne 0CHOBHbIX TUIIOB
IlokasarensHeie .
9. Mapt IIpakruka Ba3osbri OKa3aTeNbHBIX YPaBHEHUH: METO, 38MCHEI, 2,5 13/2
ypaBHcHuA Nel3
OHOPOJHBIE YpaBHEeHMst 1 1 2 cTeneHu.
[TokasarenbHble Ha ypoke pa3zbupaercs peiieHne OCHOBHBIX TUIIOB
(0. Mapt IIpakTuka bazoBbrit ypaBHeHHs Nel3. [IOKa3aTe/IbHBIX YPaBHEHHH: METOI 3aMEHBI, 24 A3/2
IIpakruka ONHOPOAHBIEC YPaBHEHHUs 1 H 2 cTeneHu.
Ha ypoke pa36upaercst OCHOBHO# IMPHHLMII PEILCHHS
CosmMmenicHH . IToka3arenbHbie
1. Mapt . ba3osblit TIOKA3aTeNbHBIX HEPABEHCTB B 3aBUCUMOCTH OT 1,8 372
bIit (T+m) HepaBeHcTBa. Nel5
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ITokasarenbHble

Ha ypoke pa36bupaercs peiicHHE OCHOBHBIX THIIOB

12. Mapr ITpakTuxa Ba3oBsIii HepaBeHcTBa. Nel$S. TIOKA3aTEIbHEIX HEPABEHCTB: METOJI 3aMEHEI, 2 J13/2
IlpaxTHka ONHOPOZHBIE HEPABEHCTBA 1 U 2 CTENEeHH.
Iloka3arenbHble
CoBMellIEeHH . Ha ypoxke pa3bupaetcs MeTol palHOHAIH3ALMH B
13. Anpenb . ba3oBblit HepaBeHcTBa Nel5. 2 A3/2
bIH (T+1) N0Ka3aTeJIbHBIX HEPaBEHCTBAX.
Meroz pauMoHaIM3aLHH
Moxnyuns 4. Jlorapudmsr. JlorapudpMuyeckue ypaBHeHHS ¥ HEpaBEHCTBA
Ha ypoke pasbupaercs onpeaenenue norapudma.
CoBMelleHH . Onpenenenne Pelrenue 3agay Ha moxacyer norapu@MoB ot
14. Amnpens . bazosbIit . 0,6 A3/1
bI# (T+11) norapugma. Ne7 YHCIOBOI0 apryMeHTa ¢ NOMOILBIO CBOHCTB
CTCHCHCH.
CoBMmelleHH . | Ceoiicrsa norapugmon Ha ypoxe pa36uparorcs cBo#icTBa Jlorapu(pmMoB.
15. Anpenb . Ba3oBblit . 0,9 H3/1,5
Bl (T+) Ne7 Pemenue 3anau Ha npeoGpa3oBanue BeIpaxxeHnid No7.
Pentenne 3agau Ha
. npeoOpa3zoBaHue Ha ypoxe pasbupatorcs cBoiicTsa rorapugMos. '
16. Anpenb ITpakTHka Ba3oBsrif . 1 A3/1,5
norapupmuueckux  |Pemenue 3anay Ha npeoGpa3oBaHue BeIpaxeHHi Ne7.

BeIpaskeHH# Ne7
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Jlorapudmuueckas

Ha ypoke pasbupaercs noraputmuueckas ¢GpyHKIMs.

CoBMeLICHH ¢yHkups. Pemenue
17. Anpeins Ba3zoBkblit Pemenne npocreifmux norapupMuyecKkux 1 A3/1,5
bl (T+1) norapu(pMUYECKHX
YPaBHEHHI1, paBHOCHIILHBIE TT€PEXOBI.
ypaBHeHuil Ne6 u Ne9
Jlorapupmuueckas Pemenue 3a1a4 Ha norapuMuyeckyro yHKUHIO
18. Anpeinb ITpakruka bazoBbiit 0,9 A3/1,5
¢dynxums Nell Nell.
Jlorapupmuyeckne  |Ha ypoke pa3buparoTcs Bce TUIBL IOTapH(PMHUUCCKUX
(9. Anpenb [MpaxTnka Ba3oBerit 2 372
ypaBHeHus Nel3 ypaBHEeHUH ¢ 0TOOpOM KOpHe# Ha OTpe3Ke.
: Jlorapugmuueckue
: Ha ypoxe pa3bupalorcs Bee THIIBI TorapuhMUYeCKUX
20. Anpens ITpakTnka BazoBbii ypaBHeHus Nel3. 2 A3/2
yPaBHEHHI ¢ OT60pOM KOpHeit Ha OTpe3Ke.
IpakTuxa
Ha ypoxke pa3bupaeTcss OCHOBHOMH MPHUHIIMII peLICHNs
CoBMeleHH Jlorapupmugeckue
2]. Anpeinb BazoBbiit JOTapuMHIECKHX HEPABEHCTB B 3aBUCHMOCTH OT 1,2 372
blIit (T+1) HepaBeHcTBa Nel5
OCHOBAaHHA
Jlorapupmudeckue
Ha ypoxe pa3bupalotrcs Bce TUIBI JJOrapu()MUIECKHX
22. Anpeinb [pakrnxa Ba3oBsrit HepaBeHcTBa Nel5. 2,9 A3/2
HEPaBEHCTB.
[IpaxTHxa
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Jlorapnpmugeckue

Ha ypoxe paszbupatorcs Bce Tunsl gorapupMuuecKux

23. Anpenb IIpakTuka bazosrrit HepaseHcTBa NelS. 2 A3/2
HEpaBEHCTB.
Ilpakruka 2.0
Jlorapudmudeckue  |Ha ypoxe pa3buparoTcs Bce THNBI IOTapHMHUECKHX
CosMmeineHn .
24, Armnpens (rm) bazoBsiit HepaseHcTBa Nels. HEPaBEHCTB, PENIaeMBIX C IOMOILBI0 METOAA 1,4 1372
BIH (T+II
Meron panuonanu3aunu PaLMOHAIM3ALUH.
Jlorapugmuyeckue
Ha ypoxe pazbuparorcs Bce THIIB TOTapU(PMHUYECKHUX
. . HepaBeHcTBa NelS.
25. Mait Ipaxiuka basoBblit HEpaBEHCTB, pelIacMbIX ¢ IOMOILBI0 MeTona 2,5 A3/2
Meron paupoHanH3alum.
PpaLMOHATM3ALUH,
ITpakruka
Monyss 5. TpuronomeTpus
Ha ypoke pasOupaercs equHIIHAS OKPY)KHOCTb.
CoBmereHH TpuroHomerpus.
26. Maii Ba3oseblit Boaurca nousTue «paauany». Paborta ¢ 1,7 J3/1
I (T+1) EnunngHas oKpy)XHOCTb
NEPHOAUIHOCTHIO TOYEK HA OKPYIKHOCTH.
Ha ypoke BBOAATCSA TPHTOHOMETPHIECKHE (QYHKIIHH
CoBmemeHnH Tpuronomerpuyeckue Ha OKPYXHOCTH, BBIBOA TaOJIUIHBIX 3HAYCHHI.
27. Maii . bazoBbiit 2 H3/1,5
blit (T-+) byHKmY Ne7 Haxoxnenne 3HaueHHEe TPHIOHOMETPHYCCKHX

byHKuui Yyepes TabnuYHbIE.
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TpuroHomeTpuueckue IIpaxTika Ha HaXOXKACHWE 3HAYCHUI
18. Maii IMpaxTuka Ba3oBhlit 1,7 a3/1,5
¢dyuxuuu Ne7. IMpakTuka TPUIOHOMETpUYECKHX QYHKIUIA.
I'paduku Ha ypoxe pasbupaiorca rpaduxu
CoBMeLIeHH : .
29. Mait (c+m) bazoBriit TPHTOHOMETPHYECKHX | TpHUroHoMeTpHueckux ¢pyHkimii f(x) = sin(x), f(x) = 0,8 H3/1,5
BIH (TN
¢dynxkumit Nell cos(x), f(x) = tg(x), f(x) = ctg(x).
CoBmMellieHH Ha ypoke paz6uparorcs GopMyItbl CIOKEHHS
30. Maii BazoBuiit | @opmyie! crioxkeHust Ne7 0,8 A3/1
BIF (T+m) apryMEHTOB TPUTOHOMETPHUYECKHX QYHKIMHA,
CoBMeLIeHH dopmynsl mpuBeeHNs
31. Maii | basossrit Ha ypoxke pazbuparorcs ¢popMyibl npHuBeaeHHsl. 0,8 A3/1
bIH (T+IT) Ne7 '
DopMynbl ABORHBIX
Ha ypoxke pa3bupatorca ¢opMysibl ABOHHbBIX YIJIOB U
12, Maii ITpakTuka bazoBurif YIIIOB U pOpMYIIBI S 24 A3/1
(bopMybI IOHIKEHHNS CTEIICHH.
NOHHMKEHHS cTeneHu Ne7
[IpakTuka Ha
Penrenne 3agay Ha npeoOpa3oBaHUe BBIPAXKEHHH €
33. Maii Ipaktuka bazoBeiit TPHTOHOMETPHYECKHE 1,5 A3/1,5
TIOMOILBIO TPHTOHOMETPHYECKHUX (DYHKLIHIA.
dbopMyst Ne7
[IpakTuka Ha
Pemenne 3anau Ha npeoGpa3oBaHHEe BLIpaXKeHU ¢
34, Maii IlpakTuka Ba3osbiit TPHUTOHOMETPHUYECKHE 2,2 A3/1,5
MOMOIIbIO TPUTOHOMETPHYECKHX (DYHKLIHIA.
dopmynsr Ne7
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DopMyiibl CIIOKEHUA U

CosMmeleHH NpPOHU3BEACHUS Ha ypoxke pa36uparorcs GopMyITbl CIOXKEHUA 1
35. Maii ba3oBbiit 0.8 A3/1
Bl (T+11) TPUTOHOMETPHYECKUX NpOH3BEAEHUA TPUTOHOMETPHYECKHX (YHKIIMIA.
byHrumii No7
Pemenue npocredmmux
Ha ypoke pa3buparorcs apkpyHKIIHH, UX CBOCTBA U
CoBMelLIeHH TPHUIOHOMETPUYECKHX
36. Maii ba3oBbiit rpaduku. PenicHue npocre#mx 0,8 H3/1,5
bl (T+) YPaBHEHHIA.
TPHTOHOMETPHYECKHX YpaBHEHHUH.
ApkdyHKuHH
PelueHHe TPUIrOHOMETPHYECKHX YpaBHEHHH Ha
Tpuronomerpuueckue
37. Maii IIpakruka ba3zoBblif [IOHCK MAaKCHMAaJIbHOIO OTPULATEIBLHOIO UIU 1,3 HA3/1,5
ypaBHeHHUs1 Ne6
MHHHMAJIBHOIO MOJIOKUTENBHOTO KOPHS.
Pemenue
Ha ypoxke pazbupatorces cieayiomniie
TPHTOHOMETPHYECKHX
CoBMmelieHH TPHTOHOMETPHYECKHE yPaBHEHH: METOX 3aMeHBI H ,
38. Maii basoBbiit | ypaBHeHuit Nel3. Meton 2 A3/2
b (T+IT) pasioxxenne Ha muoxuresu. OToop xopHei Ha
3aMEHbI U BBIHECCHHE :
OTpE3Ke C NOMOIIBI0 OKPY>KHOCTH.
MHOXUTENA
Pemenne Ha ypoxe paszbupatorcs cnegyiomue
CoBMelIeHH TPUrOHOMETPUYECKUX | TPHTOHOMETPHUECKHE YPaBHEHMA: ONHOPOIHEIE H
39. Maii BazoBriit 2,7 J3/2
biit (T+m) ypaBueHui Nel3. Heonxopoausie 1 u 2 crenenu. OT6op KopHeit Ha

OnHopoaHse 1

OTPE3KE C MOMOLIbIO OKPYXXHOCTH.
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HCOOHOPOIHBIC

[IpousBoaHas CyMMBI,

YacTHOTO, CIIOKHOH (PyHKIMH.

ypaBHEHHS
Ha ypoxke pa3zbupatorcs cnenymooiuue
Pemenue TPUTOHOMETPHYECKHE YPaBHEHHS: TTOKa3aTebHbIE C
. Cosmemienn . TPHUIOHOMETPUYECKHX TPUIOHOMETPHEMH, JIoTapuPMHIECKHE C

10. Maii . basoBeblit } . 2 A3/2

b1 (T+IT) ypaBHeHui Nel3. TPHUTOHOMETPHCH, HPPAIIMOHANBHBIC C

CMeuianHeIe ypaBHEHUS TpuronHomerpuei. OT6op KOpHE# Ha OTpe3ke ¢
TIOMOLLIBIO HEPaBEHCTB.
Pemenue
PellieHye Bcex THNOB TPUTOHOMETPHUECKUX
‘ . TPHMOHOMECTPHIECKHX . .
H. Hions Ipakruka bazoBsiii . ypaBHeHuH. OTOOp KOpHEH Ha OTPE3KE C [IOMOILLIO 1.8 A3/2
ypaBHeHHi Nel3.
HEPABEHCTB.
IIpakruka
Monyns 6. OcHoBbl MaTeMaTudeckoro anaymsa. [Iponssonnas
: Ha ypoke BBOAUTCS NMOHATHE KIPOH3BOAHAS) Yepes
CoBmelleHH . Onpenenenue .

12, Hions . ba3oBsiit OTIpEe/ICHHE MTHOBEHHOM CKOPOCTH. BhiBOZ 1.3 a3/1

blif (T+11) MPOM3BOJHOH

OCHOBHBIX IIPOU3BOJHEIX.
[IpaBuna B3saTHA Ha ypoke pa3bupaiorcs npaBuia B3ATUs
CosmMcelieHH )

13. Hionb (r+) bazoBbiit NPOU3BOJHOM. NPOU3BOTHON: POU3BOAHASI CYMMBI, IPOU3BEICHNA, 3,1 J3/1

bIH (T+II
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TIPOM3BE/ICHHUS,

YaCTHOTO, CJIOKHOH

byHKIHH
CoBMelleHH I'eomeTpuyeckuii cmeicn | Ha ypoke paséupaeTcs reoMeTpHYECKHit CMBICIT
44. UroHp bazoBhiit . 1,8 J3/1
Bl (T+m) npou3BOgHOH Ne8 IPOH3BOIHOM.
CBs13b MOHOTOHHOCTH Ha ypoxe pasbupaercs cBa3b poU3BOAHOIM U
CoBMmerieHH . '
45. HioHb (r+) BazoBwiit byHKUMH U ee MOHOTOHHOCTH $yHKumu. Haxoxnenue 1,7 372
BIit (THI
[Ipou3BonHOM Ne8 NMpPOMEKYTKOB YOBIBAHHA U BO3pacTaHMsI.
. Pewrenue 3anau Ha Pemenue 3anad Ha rpaduku GyHKumit ¥ ux
46. Hionp IIpaxTuka bazosblit 1,6 A3/2
NpoMu3BoaHYIO Ne§ IIPOH3BOJHbIX.
CoBMmeleHH JKCTpEeMyMBI U Ha ypoke pa36upaiorcs crioco0bl HaxoxaeHHE
47, Hionn ba3oBerit 1,5 J3/2
bIH (T+I) npoussonHas Nel2 9KCTPEMYMOB C [TOMOILBIO IPOM3BOTHOM 1 Oe3 Hee.
OKCTpeMyMbI H
. Ha ypoke pa36upatotcs cioco6u1 HaxoxaeHne
48. Hrons Ilpaktuxa bazoserii npousBoasas Nel2. . 2 A3/2
KCTPEMYMOB C TIOMOILBIO NIPOU3BOIHOH H 6e3 Hee. -
Ipakruxa
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IIpusnosxenne 2. IlepeyeHb peKOMEHAOBAHHBIX Y4eOHbIX H METOANYECKHX

MaTepHAJIOB, JIeKTPOHHBIX 00pa3oBaTe/IbHbIX pecypcos (JOP)

YueOHast IHTEPATYpPa M AONIOJIHATEIbHbIC 00Pa30BaTC/ILHBIC PCCYPChE:
o Amnumos IIILA., Konarun HO.M., TxayeBa M.B. u npyrue. Maremaruka: anrebpa u
Hayajla MaTeMaTHYECKOTO aHaJIW3a, reoMeTpus. Anrebpa M Hadana MareMarH4eCcKOro
anaymm3a, 10-11 wiacc. AxunoHepHoe obmectBo "MsparennctBo "[Ipocserenue”,
2025
o Mepamak A.I., Homuposckuii JI.A., TlonakoB B.M.; moa pemakimeidt Ilomonsckoro
B.E.. Maremaruka. [eomerpus; yrmybnenHoe usyuenue, 10 xmacc. AkuuoHEpHOE
obmecrso "Usnarensctso "Ilpoceemenue”, 2025 1.
HWurepuer-pecypeni:

® Poccuiickas anekTpoHHas uikona. I'eomerpus 10 knace. [DnexTpoHHbI# pecypc] —
hitps://resh.edu.ru/subject/17/10/

® Maremarnka. 10-11 knacc / [eomerpuueckue 3aj1auu: akicHTb GOPMHPOBAHUS Y
obyuaromuxcst yMEHHI OUCKa PELICHMSA 3a1a4. [DIeKTpoHHBIi pecype] —
https://static.edsoo. ojects/case/2024/soo/mat/2/index html
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