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Pasgen 1. KoMnyiexe 0CHOBHBIX XapaKTEPHCTHK NPOrpaMMbl

1.1. HossicHMTEeIbLHAS 3aHECKA

JlonomuurensHas  oOmeoOpasoBaTenpHas ~ OporpaMMa —  JONMOJHHTENbHAs
obmeobpasoBaremsHas (o6mepassuBatomasn) nporpamma «@JIEIL. Maremaruxa» (10 xnacc)
HampaBlicHa Ha YHOBJCTBODEHHE 0Gpa3oBaTelbHEIX IOTpebHOCTeH 06ydarommxcs B IUIaHS
nogrorosku k Emumomy TocymapcteennoMy Ox3ameny (EI'D) mo maremaruxe. IIporpamma
no3Bo/sieT OOyJaromuMca — LENeHaNpaBICHHO HCIONb30Barb MaTepHalkl NPOTpaMMEl H
dopMar o6yueHHs XaK JONONHMTENBHYIO IOATOTOBKY K TOCYHAapCTBEHHOH WTOrOBO#H
aTTecTamuu B (opMare Emusoro Iocymapctensoro Oksamena (E[J) mo mpeamery

«MaTeMaTHKa».

1.1.1. AKTyaJbHOCTh

Heo6x0oAuMOCTE pa3paboTKy JOMOIHATENbHOH 06meo6pa3oBaTebHOM IPOrpaMME!
06yCIIOBIIEHa 3aIIPOCOM CO CTOPOHBI 06YJAIOIMMXCA M X POIMTENEH Ha HEOGXOMMMOCTH
peaM3alMy HHAUBUAYANBHEIX 06pa30BaTebHBIX 3aIIpOCOB, YAORIETBOPEHIA
MMO3HaBaTENbHEIX OTpeOHOCTEH 10 IpEAMETY.

JononmuuTensHas 06meoGpasopaTebHas IporpaMMa paspaboTana Ha OCHOBe psfa
HOPMATHBHEIX JOKyMEHTOB, ONPeJICIIAIOMKX IPABOBLIE IO3ULMH H CTpaTerHIecKue
IEpCIEKTHBH Pa3BUTHA AOIONHUTENLHOrO 00pasoBanms B Poccuiickoi Peneparmmu:

o MeneparsHELA 3aKkoH Poccuiickoit ®egeparpmm ot 29 nexabps 2012 roma Ne 273 —
®3 «06 obpasoBaruu B Poccuiickoit Penepamun»,

o ITpukas Munucrepctsa npocsemenus PO ot 27 mons 2022 1. N 629 «O6
ytBepkaeHNH ITopsiaxa OpraHA3alMy 1 OCYIIECTBICHHA 00pa30BaTebHOM AeSTeNFHOCTH IO
JIOTIOIHMTENBHBIM 001e00pa30BaTeNnbHEIM IPOrPaMMaM»;

e TlocraHoBnenye INIABHOTO IOCYAApCTBEHHOTO CaHHTapHOro Bpaya PO or 28
cenrabps 2020 r. Ne 28 «O6 yrBepxneHun cauurapuerx npasun CIT 2.4.3648-20
"CaHHTApHO-3MMIEMHONIOrHYEeCKHe TPeGOBaHNA K OPTraHM3alMIM BOCIHMTAHMA H 0OydeHus,
OTbIXa ¥ O3AOPOBJICHHS JETEH H MOJIOAEIKHI;

e Crparerus passuria Bociuranusa B Poccmiickoii Penepammy Ha nepuoa mo 2025

rofa, yTeepxaeHHoH pacnopsoxerueM IIpasurenscrsa PO ot 29 mas 2015 r. Ne 996-p;



e Pacnopsoxenue IIpasutensctBa PO ot 31 mapra 2022 r. Ne 678-p O6 yrBepxaeHun
Komnemmu pa3sBUTHA JONONHHTENBHOTO oOpasoBammsa pmered o 2030 r ¥ miana
MEPOIPUATHH I10 €€ peanH3anuy;

¢ 3akoH PecrryGmuku Tarapcran ot 22 mons 2013 roga Ne 68-3PT «O6
obpasoBarum» (B pen. 3akonoB PT ot 23.07.2014 Ne 61-3PT, or 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 YUPEXASHUA AONOMHUTENHHOro 00pasoBanmsa « OHIaiH-mKoIa
HOATOTOBKH K 3k3ameHaM «YMHAJS IITKOJIA».

1.1.2. OTarunTeabABbIE 0C06EHHOCTH NPOrpaMMbl H HOBH3HA

HdanHas o6pasoBaTensHass nporpaMMa paspaboraHa ¢ Yy4€TOM COBPEMEHHBIX
TEHAEHIMI ¥ IEPCIEKTHB Pa3BUTHA JUCTaHUMOHHOrO obyueHns. IIporpaMma obecreanBaeM
IEpCOHAIM3MPOBAHHEI ¥ HMHHOBaMOHHEIM momxox k obpaszoeammio. Ilomxoxm, B cBOIO
ogepes, OCHOBaH Ha OOIIMPHOM IENATOTHYECKOM OIBITE aBTOPOB U ABJACTCA YHHKAIBHBIM

IIPOIYKTOM, YBaXXAIOIINM aBTOPCKHE IpaBa.
1.1.3. AnpecaT nporpaMmsI

ITporpamMMa opueHTHpOBaHa Ha oGydaromuxcs 15 — 17 ner u chopMupoBana ¢
YY€TOM ICHXOJIOro-IeAarorndeckux ocobeHHoctei passurus aered. Cocras Kypca

XapaKTepH3yeTcs KaK pa3sHOBO3PACTHBIH H MOCTOAHHBIM.
1.1.4. ®opma obyuennn

380‘!1-1&5[, C IIPUMCHCHHEM TUCTAHITHOHHBIX 06pa3033’I‘CJ'IBHBD( TEXHOJIOTHI U

3JIEKTPOHHOIO 00ydeHHMs.
1.1.5. O6nem IIporpammel

ITporpamMma paccauTaHa Ha 4 Mecsua obydenns. O6beM mporpaMME! cocTaBisieT 194
aKaIeMHIECKUX Yaca.

1.1.6. OcoGeHnoCTH OpPranu3anun 06pa3oBaTeJIbHOIO NpoIecca

1.1.6.1. ®opma peannsanun IporpamMmer



I'pyninosas WM HHAMBHAYaIbHasA pabora; paboTa ¢ aBTOPCKMMHM 3a1aHHSIMH,
H3ydeHHe COflepKaHms ¥ NPUMEHEHHA QaKTOB B KOHKPETHBIX TEKCTaX, OTBETHI HA
HOCTABJICHHEIE BOIPOCH! KaK PE3yNbTaT CaMOCTOSTENBHOIO PEILICHHA NPEAMETHRIX 3334 H

aHaJM3a JaHHBIX, peIIeHHe TCCTOB, HAINMMCAHNE OTBETOB B 3aJJaHHAX C Pa3BCPHYTHIM OTBETOM.

1.1.6.2. Opraun3zanuonHbie GopMbl 00yIeHHS

O6yuenue no [Iporpamme mpexcrasisier co60i 3aHATHA O TEOPHM U IPAKTHKE.
3aHATHA NPOBOAATCSA C HCIONB30BaHAEM ayIMOBU3YaILHOTO (opMaTa, CHHXPOHHOH 1
aCHHXPOHHOM KoMMyHHKamuH. COCTaB Kypca XapaKTepH3yeTcs KaK pa3sHOBO3PaCTHEIM,

MMOCTOSHHEIHA.
1.1.6.3. Pe:xuMm 3anaTHii

HPOJ.IOJ'DKKT €JIbHOCTD 3aHATHI H3MEPACTCA B aKaACMHMICCKHX Jacax. KonugectBo
9aCcoOB B HEACIO BAPDPHPYETCA B 3aBHCHMOCTH OT KOJIM9E€CTBA 3aHATHH B HEAEIIO, OT

CIIOKHOCTH MaTepHala, TPAaHCIHPYEMOro Ha 3aHATHH.
1.2. Hens # 337298 OPOrpaMMbI
1.2.1. ITeas IIporpaMmel

VImy6uTh 3HAHHs YJamuxcs B 00/IacTH anreOpsl, reOMETpHH, QYHKIMH ¥ 3IEMEHTOB
aHa/IM3a, Pa3sBHTh YMEHHME PEIarb CIOXHEIE 3aAadH, CTPOHTh MaTEMAaTHYECKHE MOLEIH U
apryMEHTHpOBATh pemieHud. [IporpaMMa HampaBleHa Ha CHCTEMATHYECKYI0 HOATOTOBKY K

ycnenmHoii cxaue EI'D no nmpoduiasHO# MaTeMaTHKe.
1.2.2. 3agaun IIporpamMmbl

JlocTrxeHue OCHOBHEIX Lieneli [IporpaMMel peAnonaraeT pemeHue CIeAyIomux

B3aNMOCBA3aHHBIX 3a71a4.

1.2.2.1 IIpeameTHbIE
® y3HaTh ONpEJIEICHHE M CBOMCTBA IMHEHHOM, KBAPaTHIHOM, CTENIEHHOMH, GyHKIMA,
a TaxKe (YHKIHH, omuchBalomei 06paTHyI0 IpONOPLIMOHAIEHYIO 3aBHCHMOCTS;

® y3HaTh MpaBIIa PENICHUI KBAJPATHBIX, PAIMOHATIHBIX, I0KA3aTENbHBIX,



norapu(pMHIECKHX HEPaBEHCTB, NIPAaBIIA PEIICHNA CHCTEMEI HEPABSHCTB C OQHOM
IIepeMEHHOIA, MpaBHIIa HCTIONE30BaHUA IpadMKOB IIPH pENIEHUM HEPABEHCTB, METOL
HHTEPBAJIOB;

® y3HaTh B KaKMX Cirydaix HeoOxomumo mucars O3 mia ypaBHEHHIA;

® Y3HATh NOHATHE M CBOMCTBO IPONOPLMH, YMETh IPUMEHATE CBOHCTBO MPOIOPLHH
IUI pelIeHu 3a/1a4;

® y3HaThb OCHOBHEIE BBl MHOTOTPaHHHUKOB; HAXOAUTH OOBEMEI M IUIOMIANA
IIOBEPXHOCTEH MPOCTEHIIIX MHOTOrPaHHUKOB C IIPHMEHEeHneM (opmyi.

® y3HaTh CHEUM(UKY HOPMaTHBHEIX aKTOB H KOHTPOJIBHO-H3MEPHTEIBHBIX
MarepuaioB Ha EI'D no maremaruxe.

® HayYUTHCA CTPOMTH M HCCIIEA0BATh POCTeiile MaTeMaTHdeCKHUe MOJIEIIH;;

® Hay9IUTHCHA BHIIONHATE AEHCTBHA C YHCIaMH, C QpOOSMH, IPUMEHAA ONPEAEIECHUS U
OCHOBHEIE CBOHCTBa,

® Hay9IUTHCS HAXOMUTH IPOLIEHTH! OT YMCIIA; PemaTh 3aJa9d Ha IPOLEHTHL;

® HayYHTHCHA pemaTh JIMHEHHble YpaBHEHHSA H HX CHCTEME]; peIarb KBaJpaTHBIE
YPaBHEHHS U UX CHCTEMEI;

® HayuHThCA pelaTh II0Ka3aTelbHEIE YPAaBHEHWS; COCTABIATh HEPAaBEHCTBO IIO
YCIIOBHIO 33a9H; pemaTh JIMHCHHEIC HEPABEHCTBA U MX CHCTEME;

® HayYHTBCS HAXOMUTh MNPOLCHTHl OT YHCIA; pemaTh 3aJa9¥ Ha IPOLICHTHI,
COCTaBIIATh YPAaBHEHMS ¥ HEPABEHCTBO IO YCIIOBHIO 3a1a9H;

® Hay4HTHCA BHIIOIHATE apU(PMETHIECKHE AEHCTBUSA, COYeTas yCTHBIE H IIMChMEHHBIE
TpUEMEI;, HAXOIWTh 3HAYCHHSA KODHA HATypaJbHOM CTENECHH, CTENECHH C PalMOHAIbLHBIM
NoKa3aTeleM;

® HayYUTHhCA BRIYHCIATh 3HAYCHMSA YHCIOBRIX H OYyKBEHHBIX BHIpPaKCHHH,

OCYICCTBIIAA HCOGXO).IP[MI;IG DOACTAHOBKH H npeoGpasosarmx.

1.2.2.2. MeranpeaMeTHbIE

® Pa3BHBATh Yy 00YJAIOIHXCS CIOCOOHOCTE CaMOCTOSTENBHO CTaBUTh YIeOHRIE HENH,
¢bopMyIMpoBaTh 3329, a TaKKe NOAAEP KHBaTh HHTEPEC H MOTHBALMIO K IIO3HAHHIO.
® Pa3BHBATh JIOTHIECKOE X KPHTHIECKOE MBINUICHHE, YMEHHE aHATH3HPOBATh,

KIacCH(HIMPOBaTh, BEIARIATE 3aKOHOMEPHOCTH M CTPOHTH apryMEHTHPOBAHHEIE BHIBOJIBI.



o dhopmupoBaTs ymeHHE 3 GEKTHBHO MPUMEHATH 3HAHWA U HABBIKK IJI1 PEILICHHUS
y4eOHEBIX 3a/1a9, BK/II09asd HECTAaHAapTHEIE CUTYal[HH.

® pa3BUBATH SMOLMOHANBHEL HHTEIUIEKT, HABLIKM KOMaHIHON paboTsl, yMEHHE
ZIOTOBaPHBATECH, PEMaTh KOH(IHMKTH ¥ apryMEHTHPOBATh CBOIO ITO3HITHIO.

® CIocO6CTBOBATE PA3BUTHIO YHHBEPCATBHEIX HaBBIKOB XXI BeKa, TAKHX Kak
CaMOOpraHH3alHs, KOMMYHHKAIIHA H KOOIIEPaIIHs.

 NOBHINIATHL YPOBEHb IMPOBOI rPaMOTHOCTH, 00yJaTh 3¢ HeKTHBHOMY

uncoons3opannio UMKT ¥ MOMCKOBEIX CUCTEM, a TakKe pa3sBHBaTh MEAHAKOMIICTCHIIMH.

1.2.2.3 JImyHOCTHBIE

® BOCIMTEIBATH YBAXKHUTEIBHOE H OTBETCTBEHHOE OTHOMIEHHE K CBOEMY OCO3HAHHOMY
BEIOOPY;

® GOopMHpPOBATH BHYTPEHHIOO MO3HIMIO 06ydaromerocs Ha ypoBHe HONIOXUTEIFHOTO
OTHOIIEHMA K y9eOHOM AeSTeNEHOCTH, TOTOBHOCTH M CIIOCOGHOCTH K CaMOpa3BUTHIO,
camMo06pa30BaHMIO, CAMOBLIPKCHHIO M CAMOPEIN3aLMH;

® OpHMEHTHPOBATh 00YJAIOIMUXCA Ha IOHUMAaHNE IPHIMH ycnexa B ydeOHoi
NeATeNbHOCTH, OTBETCTBEHHOE OTHOMIEHNE K IIPOLIECCY M PE3YNETaTy CBOEH
JIESTENLHOCTH, B TOM YHCIIE HAa CAMOAHANNA3 X CaMOKOHTPOJE Pe3yNbTaTa, Ha aHaIu3
COOTBETCTBHA PE3YIETATOB TPeOOBAHMSIM IIOCTABICHHOH ydeOHO0i nemH;

® pa3BHBATh OCO3HAHHOCTH BHIOOPA M HOCTPOCHHA HHAUBUAYAIBHON TPACKTOPHH
o6pasoBanms Ha 6a3e OpHEHTHPOBKH B MHpe mpodeccHit 1 MpodecCHOHANBHBIX
IPEATIOYTEHHIA, C YIETOM YCTOHYMBEIX NIO3HABATEIBHEIX HHTEPECOB;

¢ hopMHpPOBaTH LENTOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOMIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM U OOILECTBEHHO IPaKTHKH, YUUTHIBAIOIIKE COLHMANLHOE,
KyJILTypHOE, A3BIKOBOE, TyXOBHOE momo6§a3ne COBpEMEHHOI0 MHpa;

® (opMHPOBAaTH KOMMYHHKATHBHYIO KOMIIETEHTHOCTh B OOIIEHHH B COTPYIHHYIECTBE
CO CBEPCTHMKAMH, J€THMH CTapIIEro H MIIAJIIETO BO3pacTa, B3POCIBLIMU B IIpoIiecce

00pa3oBaTenbHOM, yue6HO-HCCIEAOBATENBCKOH, TBOPIECKOH M IPYTHX BHAOB JEATEILHOCTH.

1.3. Conep:xanue nporpaMMel

Monyan 0. IHIpoGubiii BapuasT

Teopus: —



IIpakTnka: Pemaem Bech Sk3aMeHalMOHHEI BApHAHT Ul OTPabOTKH M MPOBEPKH CBOMX

3HaHHHA

Monyas 1. Kak 3aHuMaThCs Ha Kypce?

Teopusn: Moays NOCBAIEH 3HAKOMCTBY YIEHHKA C KypCOM M C OCHOBAMM OOydeHM.

IIpaxTHKa:

Moxayas 2. MeToa MHTEpBAaJIOB

Teopusn: B narroM paspene moxpo6HO pa3buparoTcs Takde TEMEI, Kak TeOpeMa O
palMOHAIBHBIX KOPHAX MHOTOWICH, TeopeMa besy, cxema I'opHepa, METOR HHTEpBANOB.
IIpaxraxa: Ha npakTtuke npopaGarsiBaeM METOIR! PELICHNH ypaBHEHHM 1 HEPaBEeHCTB

BBICIIMX CTENEHEH, JpoOHO—palOHAIBHEIX HEPABEHCTB.

Mopnyas 3. Kopau ¥ HppanuoHaibHble ypaBHEHHSA

Teopns: B nansHoM pasnerne noapobHo pa3buparoTcs CBOMCTBa KOPHEH U CTeNeHel, a Takke
METORI PpeNICHNs HPPAaHOHANBHEIX YPaBHEHHIA.

IIpaxTaka: PazbupaeM pasiIHYHBIE THIIEI MPPAITMOHAIBHBIX YPaBHEHMI.

Monyas 4. IlokasaTeJbHbIC ypaBHEHHS H HEPABEHCTBA

Teopns: Pa3zbupaem onpenenenue u CBOJCTBA IIOKA3aTELHOM ¢byHKIMY, MOCTpOSHHE
rpa¢¥KoB NOKa3aTeNbHO# QYHKINH U CIIOCOOE! pemIeHHs TOKa3aTeIbHBIX YPaBHEHIUH 1
HEpaBeHCTB, METOJ PallMOHAIM3AIMK B I0Ka3aTeIbHBIX HEPaBEeHCTBAX.

IIpaxTHKka: PemaeM pasinmgHbIe IOKa3aTeIbHBIE YPaBHEHNA U HEPaBEHCTBa, popabaTrBacM

MCTOJ pallHOHAIA3ALHH.

Moayas 3. JlorapagMbl. Jlorapadmadeckne ypaBHeHHS H HepaBeHCTBA

Teopusn: B nannoM paszene pa3bupaeM onpeaelieHHe U CBOHCTBA jlorapugma,
npopabaTeiBaeM TeMy Jorapumuaeckoii GpyHKIMH, TOCTpoeHHe rpaduka sorapupmMudeckoi
GyHKIMH, METOAH! PEMICHUS TOrapU(PMIIECKIX YpaBHEHHH 1 HEPaBEHCTB, METO/
pallMOHAJIN3ALHUH B JIOTapUPMIIECKMX HEPAaBEHCTBAX.

IIpakTuka: PemaeM pa3indHEIe JIorapu¢pMHdecKue YpaBHEHHA H HEPABECHCTBA Ha NPAKTHKE,

npopa6aTLIBaeM METOA paHOHAIIN3allHH.

Monyas 6. Teopus BepoaTHOCTEH



Teopusn: B nanHoM paszene u3ydaeM, 4T TaKoe COOBITHA, KIACCHYECKOE ONPEACICHAE
BEpOATHOCTH, PABHIIO MIPOM3BEEHHs, TEOPEMEI O BEPOSTHOCTAX COGHITHIA, OCHOBEI
KOMOHHATOPHKH.

Ipaxraxa: [IpopaGaTsBaeM pasIHYHEIC 3a/1a9M Ha KIIACCHYECKOE ONPEACICHUES

BEPOATHOCTH, Ha TEOPEMB! O BEPOATHOCTH COOLITHI 1 Ha KOMOMHATOPHKY.

Monyns 7. TpuronoMerpus

Teopus: B nannoM paszene pa3bupaem Bce TPHTOHOMETpHIECKHE GYHKIMY, Ux rpaduku 1
eMMHHIHYIO OKPY>XHOCTE. IIpopabaTsiBaeM BCe TPHTOHOMETPHYECKHE HOPMYITEl ¥ METO/BI
pelIeHHs TPHTOHOMETPUIECKHX YPABHEHHH.

Ipaxraka: PemaeM pa3nuqHbIe 331a9H HA NpeoOpa3oBaHKe TPHTOHOMETPUYECKHX

BHIPA)KEHHIA H peIIeHne TPHTOHOMETPHIECKHX YPaBHEHMIA.

Monyas 8. BekTopbl

Teopns: IIpopaGaTsiBaeM OCHOBHEIE IOHATHSA: BEKTOPEI, KOJUIMHEAPHLIE BEKTOPHI, ASHCTBHA

¢ BexTopamu. VzygaeM GpopMyIIEl CKAIAPHOTO IIPOM3BEICHHA BEKTOPOB H JUIMHEI BEKTOPA.

Hpamxa: Pemaem Pa3IMYIHEIC 33a9M Ha BEKTOPEI.

Monyns 9. OcHOBBI MaTeMaTHYecKoro anajan3a. [Ipon3soanasn

Teopus: B fanHOM pasfene H3ydaeM ONMpPEACICHHE IIPOU3BOAHON, IIPABHIa BEIYUCIICHHS,
HaxoX/JeHHe IKCTpeMyMoB. OnpezieneHue CBI3H MOHOTOHHOCTH M IIPOM3BOHOM.
IpakTaka: PemaeM 3aaqu Ha reoMeTpHUdeckuii M GH3HIECCKHI CMEICT IIPOM3BOHON,

HaXo)KACHHE 3KCTPEeMyMOB K HauGOBIIero X HaMMEHBIIETO 3HA9CHMA (QYHKIHH.
KonTpoan

Jomammne 3agaHus, DpoOHbIE BADHAHTEI.

1.4. ILnanapyeMble pe3yJbTaThl

ILnanupyeMEie pe3ynsTaThl — COBOKYITHOCTh METANPEIMETHEIX M MPEAMETHRIX

KOMIIETEHIMIA, TprobpeTaeMbix 06ydatomuMucs B xofe ocBoeHus IIporpaMMEL
1.4.1. JIaunOCTHBIE PE3yAbTATHI:

OO6yqaromuiics CMOXET:
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® BOCIIMTEIBATh YB2)XKHTECILHOE H OTBETCTBEHHOE OTHOIICHHE K CBOEMY OCO3HAHHOMY
BEIOOpY;

® (hopMHPOBaTh BHYTPEHHIOIO MO3UIIMIO 06yyaromerocs Ha ypoBHE MOIOKHTEIBHOIO
OTHOIIEHMSA K y4eOHOH AEeATENbHOCTH, FOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BHTHIO,
camMo06pa30BaHMIO, CAMOBEIPAKEHHIO U CaMOpPeaIN3alluy;

® OpHEHTHpPOBaTh 06ydalomuXcsa Ha NIOHUMAHHUE IPUYHH ycrexa B y4eOHoH
JeSTebHOCTH, OTBETCTBEHHOE OTHOMIEHHE K IIPONECCY H Pe3ylLTaTy CBOEH
JEATENbHOCTH, B TOM 9HCIIEe HAa CAMOAHAIN3 ¥ CAaMOKOHTPOIb pe3ylbTara, Ha aHaJu3
COOTBETCTBHA PE3YIIBFTATOB TPEOOBaHMAM IIOCTABIIEHHOH y9eOHOM meny;

® pa3BUBaTh OCO3HAHHOCTH BHIOOpa M MOCTPOEHUA HHAMBHAYAIBHOMH TPaeKTOPHH
o6paszoBaHus Ha 6aze OPHEHTHPOBKH B MUpe mpodeccuit H mpodhecCHOHANBHBIX
IIPEIIOYTEHUH, ¢ YIETOM YCTONYMBBIX II03HABAaTEILHBIX HHTEPECOB;

® (hOpMHpPOBaTh LENOCTHOE MUPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY
YPOBHIO Pa3sBHTHS HayKH H OOIECTBEHHOH IPAKTHKH, YIUTHIBAIONIE COIUAIBHOE,
KyNBTYPHOE, A3BIKOBOE, JYXOBHOE MHOroo6pa3ie COBpeMEHHOTO MHPa;

¢ hopMHPOBaTh KOMMYHHUKAaTHBHYIO KOMIICTEHTHOCTE B OOIIEHHH H COTPYAHHYECTBE
CO CBEPCTHUKAMH, JETHMH CTapLIEro ¥ MIaIIero Bo3pacTa, B3pOCIBIME B IIPOLECCE

00pa3oBarensHOM, y1e0HO-HCCIEA0BATENECKOM, TBOPUIECKOH H IPYTHX BHIOB JEATEIHHOCTH.

1.4.2, MeranpeaMeTHbIe pe3yJIbTaThI:

VYqammecs cMOTyT:

® pa3BUBaTh ¥ 00YJaIOMHMXCSA CIOCOOHOCTE CAMOCTOATENLHO CTABUTH YIeOHRBIE [IENH,
¢bopMympoBaTh 331349, a TAKKe MOAACPKUBATE HHTEPEC H MOTHBALIMIO K II03HAHHUIO.

® pa3sBHBATH JIOTHYECKOE ¥ KPUTHIECKOE MEIILICHUE, YMCHHE aHAIU3HPOBATh,
K1acCH(pHUMPOBATh, BRBIATH 3aKOHOMEPHOCTH ¥ CTPOXTh apryMEHTHPOBAHHEIC BEIBOJILI.

e dopmupoBaTh yMeHHE 3¢ PEKTHBHO IPUMEHATH 3HAHHA M HAaBBIKM )1 PEIICHHA
y9eOHEIX 3a/1aq, BKIF09ast HECTaHAapTHBIE CHTyallvH.

® Pa3BHBaTh SMOLMOHANHHEI HHTEIUIEKT, HABBIKM KOMaHIHOA paboTEl, yMeHHe
JIOTOBAPUBATELCS, PeIIaTh KOHQIHUKTEI H apIyMEHTHPOBATE CBOIO MIO3MIIHIO.

® cr1oco0CTBOBATh Pa3BUTHIO YHHBEPCAIBHBIX HaBHIKOB XXI BeKa, TaKuX Kak
CaMOOpraHM3aLus, KOMMYHHKAIMA X KOOTIEpaly.

® NIOBHIMIATH YPOBEHS HHU(POBOH rpaMOTHOCTH, 00y4aTh 3¢ deKTHBHOMY

ucnons3oBauio KT U MOMCKOBEIX CHCTEM, a TAIOKE pa3BHBaTh MEAHAaKOMIICTCHI[HH.
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1.4.3. IlpenMeTHBIE PE3YILTATHI:

VYyammuecs cMOryT:

® y3HATHL OMpEAE/IECHHE U CBOMCTBA IMHEHHOM, KBAPATHYHOM, CTCIICHHOH, byHxIMit,
a TaloKe (YHKIIUH, OMUCHEBaOmEH 06paTHyIO IPONOPIMOHATEHYIO 3aBHCHMOCTE;

® y3HATh IIpaBWIA PEINCHHI KBaPATHHIX, PAMOHATBHEIX, IOKA3aTEBHEX,
JIOrapH(MHIECKHX HEPABEHCTB, IPABHIIA PEIIEHHA CHCTEME] HEPABEHCTB C OTHOH
IIEPEMEHHO}, IPABHIIA UCTIONB30BaHKA rpadMKOB IIPH PEIIEHHH HEPABEHCTB, METOX
HHTEPBAJIOB;

® y3HaTh B KakKuX ciydasx Heo6xommmo mucate O3 And ypaBHeHHUI;

® y3HATh MOHSTHE M CBOHCTBO IPONOPIIHH, YMETh IPHMMEHAT CBOHCTBO [PONOPIHH
UL pelIeHus 3a/1ad;

® y3HaTh OCHOBHEIE BUIEI MHOTOTPAaHHHKOB; HAXOIMTh O0BEME! K ILIOMA/IA
IIOBEPXHOCTEH NpOCTEAMIX MHOTOIPAHHHKOB C PAMEHEHHEM (GOPMYIL.

® y3HaTs crerudHKy HOPMAaTHBHEIX aKTOB M KOHTPOJIEHO-H3MEPHTEIBHEIX
marepuaiio Ha EI'OD no MaTemaruke.

® Hay9IHTHECA CTPOHTH M UCCIEN0BATh IPOCTEHIINE MaTeMaTHYECKHE MOJCIIH;;

® HayuHTHCS BEIIOJHATH AEHCTBHA C UMCIAMH, C APOOIMHU, IPUMEHSS ONpefeIeHNS !
OCHOBHEIE CBOICTBA;

® HayYWTHCA HaXOAUTH MPOLEHTEI OT YHCIA; PEMaTh 3391 Ha MPONEHTH;

® HAYYWTBCSA PEmIaTh JIMHEHHBIE YPaBHCHHMA M HX CHCTEMBI, peIIarh KBaJpaTHBIC
YPaBHEHHA U MX CHCTEMEI,

® HayuMTECA pemarh II0Ka3aTeNbHLIE YPABHEHHS; COCTAaBIATH HEPABCHCTBO IO
YCJIOBHIO 33/1a9i; pEIIaTh IMHEHHEIC HEPABEHCTBA M MX CHCTEMBI;

® Hay4YMThCS HAXOOWTH IIPOLEHTHl OT 4HC/IA; pPEemars 3aJayd Ha OPOLCHTEL
COCTAB/IATH YPaBHEHHA M HEPABEHCTBO II0 YCIIOBHIO 3a]1a9H,

® HAayIUTHCA BRIIOIHATH apU(PMETHICCKHE ACHCTBHSA, COYeTas YCTHRIC H MMChbMCHHEIC
IpHEME]; HaXOQWTh 3HAYEHHA KOPHA HaTypalbHOW CTENEHH, CTENeHH C pauMOHAILHBIM
IOKas3aTelieM;

® HayuWTHCA BHIYMCIAT 3HAYCHHA WTHUCIOBBIX M OYKBEHHBLIX BEIPQKCHHH,

OCYIIECTB/IAA HeOOXOMMEIE IOACTAHOBKH M Ipeobpa3oBaHysl.

Pa3zgeu 2. KoMiuiexe opraHu3anHOHHO-IEAaroTHYeCKAX YCI0BHiA
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2.1. KanenpapHblil y1e0HbIl rpadpuk

KanenpapHeiii yueOHEI rpaduk cocraBiieH ¢ yI€TOM MHEHHH YIaCTHUKOB
o6pa3oBaTelbHbIX OTHOIEHHH H OIpe/eNeT AaThl Hadaja i OKOHIaHHA H
MPONODKUTENHHOCTh 00YYESHIA IO POrpaMMe.

Hara Hagana Kypca — 15 ¢enpas.

Jara oxoH4aHus Kypca — 15 uroHs.

KanennapHsiii yae6HbI rpadux npexcraBieH B IIpunoxenun 1.
2.2. Ycii0BHS peajH3alHH NPOrpaMMbl

2.2.1. MarepuaabHO-TEXHHYECKOE 00ecedeHne

ITo agpecy MecTa HaxoxaeHH opranw3any (420015, Pecmy6mika Tarapcran, r
Kasans, yn.lorom, a. 3A, srax 3, momem,. 1019) o6opynosansr Heo6xoquMEMU
TEXHU4IECKUMH CPEACTBAMH pabodne MecTa IpenogaBaTeeH, amm}mc'rpamnbro H

TEXHHIECKOTO IIEPCOHANA, ITPOBE/IEH BEICOKOCKOPOCTHON KOPINOPATHBHBIA HHTEPHET.

TpeGoBannsa k MUHAMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY 0fecnedeHnI0

ITpu ocBOEHMH Y4eGHOTO MaTepHalla OCPEACTBOM NEKTPOHHON HH(OPMAITHOHHO-
o0pa3oBarenpHON CpeARl OpraHM3amus MOBOAMT JO IOCTYMAIOmMMX HHpOpMAmMIo 00
o0s13aHHOCTAX 06yvuaronuxcs Mpu OCBOEHUH IIPOrpaMMBI UCIIONB30BaTh CBOH MEPCOHAIBHEIH
KOMITBIOTEP/HOYTOYK C JOCTYNOM K ceTH «AHTEpHET» B COOTBETCTBHHU C PEKOMEHIOBAHHBIMH
TEXHUIECKUMH NTapaMeTpaMu:
— CHCTeMa — 2-AAepHBIi mpoueccop, 4 I'b KoCTyIHOM namaTH;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— Be6-6paysepsl — Edge, Apple Safari, Google Chrome, SInaexc bpaysep;
— HaJIM9¥e YCTAaHOBIEHHOIO (urem-iweepa B Be6 6paysepe;
— CKOpPOCTb AOCTYyma K ceTH «HTepHET» — He MeHee 750 kbHT/cek;

— HaJIM9He 3BYKOBOH KapThl;
2.2.2. AndopmannonHoe ofecnedeHHne

OYHKIMOHUPOBAHHE IeKTPOHHOH HH(POPMAHOHH0-00Pa30BATE/ILHOM CPe/IbI:
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Peaimsanua IporpaMMel obecrieduBaeTcs JOCTYNOM KaXA0ro ofydyaromerocs K
y4eGHO-METOTMYECKAM MaTepHaliaM - TEKCTOBOH, rpaduaeckoil, aymuo-, BUAeOHHPOpMAIMH
o mporpamme uepes cerb «MHTepHeT» B pexcaMe 24 yaca B CyTKH 7 JHEH B HEACIIO 6e3
yuera 06beMOB moTpebIfeMOro Tpaguka 3a HCKIIOYEHMEM NEPEPHIBOB IS IIPOBENCHHA
HeoOXOMMMBIX PEMOHTHBIX M Hpo¢uiaakTHIecKuX paboT mpu obecnedeHHH COBOKYIHOH
HDOCTYIHOCTH YCIYT [OCPEICTBOM PErHCTPallMM M IPENOCTABIEHHS HHIMBHIYaIBHBIX
JIOTHHA ¥ Iapols obygaromumcs kK o6pasoBarenbHoii mwiardopme htps://umschool.net.

JInst ycTaHORJIEHHS IOIIMHHOCTH IMYHOCTH (MueHTH(UKAIMH) 06ydYalomerocs, BceM
06y9aromuMCsl, 3apEerECTPHPOBAHHEIM Ha 06pa3oBarenbHOi miardopme
https://umschool.net, npucBaMBalOTCA YHHKAIbHbIE HMEHA — HIEHTAGUKATOPEI.
HnermndukaropoM o6ydaromerocs SBIseTcs JIOTHH NOIb30BATENL, ABJIAIOMMHCS THIHBIM
3JEKTPOHHEIM N0YTOBEM afpecoM. O npussasan k PHO obysaromerocs. s

ayTeHTH(HKAIUHA 06ydalomerocs CIONB3YeTcs aTpUOy THBHEIA HAEHTHHUKATOP —

YHHKAIHHBIN N2pOJIb.
2.2.3. Kanposoe oGecnedenne NporpamMMel:

OpraHusanus, OCYIIeCTBISIOMad 00pa3soBaTENBHYI0 EATENBHOCTD, pearu3yromas
JIOTIO/THHATEIBHEIE 00meo6pa3oBaTenbHbIE IpOrpaMMEI - HOTIONTHUTEBHEIE
o6miepasBUBAIOIMEe NpPOTPaMMEI, YKOMILUICEKTOBaHAa KBATM(UUMPOBAHHEIMU KaJpaMH.
VpoBeHr KBaymnukanyy paGOTHHKOB OpraHM3alliM, OCYIIECTBILAIOMEH 06pa3soBaTelbHYIO
IEATENBHOCTh, PEANM3YIOmel MONONHHUTENbHEIE 00meobpa3oBaTelbHEIE NPOrpaMMbl —
ROIOJHHTENALHEIE O06IIEpa3BUBAIOIUE [POTPaMMbl, COOTBETCTBYET KBAMH(HKALMOHHBIM

XapaKTCpUCTHKaM I10 COOTBCTCTBY]OHIeﬁ JAOJDKHOCTH.

Tpe6osanus x kam¢uxanuu Ilemarora JOMOMHHTENBHOIO 06Gpa3soBaHHsA: BEICIIEE
npodeccronansHoe 06pa3oBaHye WK cpefHee npodeccHoHanbHOE 06pa3oBanue B 06nacTy,
COOTBETCTBYIOIIEH NPOQWII0 KPYXKKA, CEKIHM, CTyAHM, KIyOHOrO M HMHOIO JETCKOIO
obpenuuenms Ges mpensaBneHHa TpeGoBammii K craxy paborsl, 60 BEICHIEE
npodeccuoHansHoe o00pasoBaHHe WM CpepHee IpodeccHoHaNbHOe 00pasoBaHHE H
JIONONHAUTENBHOE npodeccHoHambHOe 00pa3oBanue 1O HampabieHHio "OOpa3soBaHue H

nexparoruka" 6e3 mpeansaBieHus TpeGoOBaHMIt K CTaXCy pabOTEL

2.3. ®opMBbI KOHTPOJIA H aTTECTAIHH
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ITpn npoBencHun 3ansTHii Ha moptaie https://umschool.net B popmare 3ansaTuit o6parnas

CBA3b peay3yeTcs depes:

e obmnicHue NOCPEACTBOM HHTCPAKTHBHOI'O 4aTa,;

® pPCOICHHUS MHTCPAKTHBHBIX 3a/a4.

B nporpaMMe IpeacTaBICHbBI CICAYIOMIHE q)OpMH aTTCCTAIIHH.

L4 TeKYIIIHﬁ KOHTPOJIb YCIICBACMOCTH Y€PE3 BRINIOIHCHUE JOMAIIHUX 3a/IaHMIA;

® [I03TalHBI KOHTPOJIb YCIEBaEMOCTH Yepe3 BHIIONHEHHE IPOGHBIX BapHAHTOB.
B nomanriye 3afiaHUs BXOJAT:

® 33]1aHUA 10 KyPCy Pa3IHOTO YPOBHA CIIOXXHOCTH C aBTOMaTHIECKO# IPOBEPKOM:
3aJjaHHUs THIIA «BEIOOp OHOIO OTBETA M3 HECKOIBKUXY, «BRIOOpP HECKOMBKHX OTBETOB H3
HECKOIILKHX », «COOTHECEHHE MHOXECTB», TEKCT C IIPOMYCKAMHAY, «I10JIe BBOAAY U PyIHOI

IIPOBEPKOH: 33JJaHHs BTOPOHl 9aCTH 3K3aMEHa.
B npo6Hbie BapuaHTEI BXOIAT:

® 331aHuA 110 POHAEHHOMY pa3fielly TeM Kypca pa3jIMIHOIO YPOBHA CIOKHOCTH C

aBTOMAaTHIECKOH B PyIHON IPOBEPKO.
2.3.1 OueHo4YHbIE MaTePHAJIBI

IIpnMepHEI NepeYeHsb 3aJaHui JJIst MPOBEAEHUS TEKYIIEro H NO3TaANHOro KOHTPOJIsA:
1. Jise haGpuKH BHITYCKAIOT OMMHAKOBLIE GaMIIepk! Ay aBToMoGmeil. ITepBas (abpuxa

BEITycKaeT 44% 3Tux GammepoB, BTopait — 56%. IlepBas ¢abpuxa Bemryckaer 4%
OpaxoBaHHBIX GammepoB, a Bropai — 2%. Haiiure BepoATHOCTB TOTO, 9TO CIyIalHO
KYIUICHHBIH B MarasuHe 6amiep okakeTcs 6pakoBaHHEIM.

2. Y Aprypa ectb karep. BecHo#l kxarep MAET NPOTHB TEYECHHA DPEKH B Z%pasa
MeUIeHHee, 9eM [0 TedeHHI0. JIETOM TeYeHHe CTAHOBHTCA Ha 2 KM/d MEUICHHEE.

o 1
H03TOMy JICTOM Karep HICT IIPOTHB TCYCHHA B 17 pasa MCLICHHEE, 9€M II0

Tegenuro. Haiiiure CKOPOCTE TeUeHMs BECHOMH (B KM/9).
3. Ha pucysxe uzo6paxeHs! rpaduku ¢pyuximit f(x) =- 0,5x + 5 u g(x) =ax"2 +bx +c,

KOTOpBIE MepeceKkaroTcs B Toukax A u B. Haiimure abcuuccy Touku B.
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4. B tpeyronsauxe ABC yron C pasen 90°, AC =3, cos(A)=37. Haiinure AB.

5. Pemmre ypaBrenme: log; (x2 + x) =log;(x*+ 1).

6. Haiimure BCe 3HaYeHMs IIapaMeTpa a, IIPH KaXIOM M3 KOTOPHIX CHCTEMa HEpaBEeHCTB
HMeeT X0Ts OBl OZIHO pelIeHune Ha mpoMexcyTke [-5; -1,5]:

2
a>-=
X

a<y-2x+2

-a<0,6x+0,2

B oTBeTe yKaXXuTe HaMMeHbIIEE 1Ie10€ 3HAUCHHE NTapaMeTpa U3 NOTyJEeHHEIX.

7. B mone 2023 rojga IUIaHMpYeTCs B3ATh KPEJWT Ha IMTH JIeT B pasmepe 828 TEIC.
pyOneii. YcnoBus ero Bo3Bpara TaKOBEL:

— KXl SHBAph JOIT i;ospacrae'r Ha 25% 1o CpaBHEHMIO C KOHI[OM IIPEABIIYINEro
roza;
— ¢ (heBpaNs 110 HIOHB KAXJOTO rofa, HeoOXOMMMO BEIIUIATHTE OHMM ILIATEXOM JacTh
AoJra;
— B mrone 2024, 2025 u 2026 rogax cyMMa fonra octaercs paBHo# 828 Tric. pybneii;
— peruiaTel B 2027 u 2028 ronax paBHBI;
— k momo 2028 roga noinr Oyner BRILIAYEH MOMHOCTEHIO.

Ha cxonsko pyOumeit mocnemsas Belruiata 6yner 6omnpbme neppoi?
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8. IlepBniit wWieH KOHEYHOH reOMETPUYECKOH IMPOTPECCHH, COCTOAIICH H3 TPEX3HAYHBIX
HaTypalbHEIX 4MCeJ, paBeH 272. M3BecTHO, 9TO B IPOrpecCHMM He MEHbOIE Tpex
quCel.

a) Moxket i 9uciio 425 SBIAThCA WIEHOM TaKo# mporpeccun?
6) Mosker u arcno 680 SBIATECA WIEHOM TaKOi IPOrpeccuu?
B) Kakoe Hauboinbmee 91CIIO MOXKET SBIATHCA WICHOM TaKO# IIpOrpeccHu?

9. OxpyxHocTH ®1 U ®2 pamuycoB4 1 1 COOTBETCTBEHHO KACAKOTCA BHEIIHMM 00pa3oM
B Touke A. Uepes Touky B, nmekamyro Ha OKpY>KHOCTH ®1, mpoBefieHa IIpsaMad,
Kacaromasics OKPYHOCTH ®2 B Todke M.

a) Jlokaxxure, 9T0 OTHOHICHHE OTPE3KOB NMpsAMOi AB, oTCekaeMBIX OKPYXHOCTAMH, PaBHO
OTHOIIEHHUIO MX PaJHyCOB.
6) Haiinure BM, ecimm u3BecTHO, ur0 AB = 2.

10. Ha pe6pe AlB1 xy6a ABCDA1B1CID1 ormeueHa Touka E, xoropas ssisercs
cepenuHO#t 3Toro pebpa. 4 »

a) Jlokaxxure, 9TO paccrosHue oT BepmuHbl D1 go npsmoit EC pasro pebpy kyba.

6) Onpenenute BeMYMHY KOCHHYca yria Mexay miockoctsimu (ECD1) u (CC1B1).

2.4. MeroandeckHe MaTepHaJbl

MeTtoan4eckoe ofecnedyeHne NpOrpaMMbl BKJIIOYAET:
— 3aHATHS, pa3MENIeHHBIE Ha 00pa3oBarensHO ruiardopMe https://umschool.net;
— NpaKkTHIeCKHe 3aJJaHNs, OLIEHOUHEIE MaTEpHANIEI IT0 MIPOMEXKYTOIHOH aTTeCTalluH,
pa3MeIleHHbIe Ha afanTHBHON 06pa3oBarensHOM mardopme https://umschool.net;
— MeToOWdecKHe II0COOMA JUIf CaMOCTOATENIbHOH mpopaGoTkH TeM mIporpamMsl,

PaCIIONOXXeHHEBIE Ha afanTHBHOH 00pa3oBare/bHO# ru1ardopMme.

Io pemeruIo IpenoaasaTesa MOryT G5ITh HCIONL30BAHE! MHEIE YIeOHBIE M METOAMIECKHE
MaTepHalkl, COOTBETCTBYIONME TpeOoBaHMsIM obecneueHHs HHPOpMaMOHHOM
6e3onacHOCTH 06yqaromuxcs (IepeYeHb COOTBETCTBYIOIMIMX MaTepHAIOB H SMEKTPOHHEIX

06pa3oBaTeIbHEIX pecypcoB IpeacTasiieH B [Ipuioxennn 2).
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Hpraoxenne 1. Kanengapro-y4uedunlii rpadpux

Jlara u Bpemsa
IpoBeACHHUS

3aHATHSA

®opma

JaHATHA

YpoBeHb
OCBOEHHA

TEMBI

HaunMeHoBaHHE TEMBI

Ilogpo6Hoe omHCARHAE

Kou-Bo
9acoB HA
3ansaTHe (B

aK.Jacax)

dopma

np

3HAHAR/aK. 9

OBEpKH

PemiaeM BeCh 3K3aMEHAIMOHHEIN BapUaHT IS

1. Mapr ITpaxTukxa Ba3oBkri ITpo6HEIt BapHaHT — H3/4
OTpabOTKH TEOPHH H IIPOBEPKH 3HAHHMH.
PemaeM Bech SK3aMEHAIMOHHEIN BapHaHT I
2. Mapt IIpakTHxa Ba3oBsrit IIpo6Helii BapuaHT — A3/4
0TpaboOTKH TEOPHHM M IPOBEPKH 3HAHUH.
PemaeM Bech SK3aMEHAMOHHEIH BapHAHT 1A
3. Arpens IpaxTuxa basossit ITpo6HeIit BapuaHT — a3/4
oTpabOTKH TEOpHH B NPOBEPKH 3HAHHH.
PemaeM Bech S5K3aMEHANMOBHBINA BapHaHT AJIA
4, Armnpens Ipaxruxa BazoBsiit ITpo6HElii BapuaHT — A3/4
oTpaboTKH TEOpUH U IPOBEPKH 3HAHMIA.
PemaeM BeCh 3K3aMeHAITMOHHEBIN BapHaHT I
5. Mait ITpaxTuka Ba3oBr1it ITpo6GHEL1 BapuaHT — A3/4

0TpaGoTKH TEOPHH M MPOBEPKH 3HAHHI.
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®deppanp

Teopusa

BazoBsrit

Kak BbDKaTh MaKCHMYM

u3 Kypca «Dnenn?

3HaKOMCTBO YY€HHUKA C COAEPXKaHHEM Kypca.

Meron MHTEpPBAIIOB.
CoBMeImeHH Pemenue nensx Ha ypoke pasbupaerca MeTo MHTEpBaJIOB: BCE THUIIBI
7. ®deBpab basoBsii YPOTE pOUP P L5 A3/1,5
B (T+ID) IpoOHO-paMOHAIBHEIX LENbIX U APOOHO-paliMOHATILHEIX HEPAaBEHCTB.
HepaBeHCTB Nel$
IIpakTrka. Metox Ha ypoxe OHOJDKACTCA PCIICHHE
8. MeBpaisb IpakTuxa Ba3oBrlit P YPoreip P 2 J3/2

urTepBanos Nel5

JApoOHO-palMOHANILHEIX HEPABEHCTB.

= S
Ha ypoke pa306uparoTcsa CBOHCTBa KOpHA n-i

CoBMemnieHH KopeHs n-it creneny. :
9. depans bazoBhiit creneHu. Pemenue 3ama4 Ha npeobpa3oBanue 1 a3/1
B (T-+) CsaoiicTa xoprsa Ne7
MppanHOHAIBLHEIX BhIpaXKeHU: 3afaHue Ne7.
Ha ypoxke pa3brpaercs paHOHaNBHBIH IT0Ka3aTeNb
ParmonansHErit
CosMemeHH creneHn. Pemenue 3a1a9 Ha npeobpa3oBaHue
10. ®espans bazobaiit [TOKa3aTellb CTENECHH. 1 A3/1
It (T-+I) CTENECHHBIX ¥ HPPALOHAIIBHBIX BEIPAKEHMI:
CsaoticTBa creneHeit Ne7

3aganue No7.
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Ha ypoxe pa30upaloTcs OCHOBHBIC THITE

IlpocTermme HpPaNMOHAHHBIX YPABHCHHH: KOPEHb PaBeH
ComenieHH
11. Deppann i (o) bazoBrrit HppaAoOHaNbHEIE (yHKIMH, KOpEHb PaBeH KOPHIO, CyMMa KOPHEH 1.5 J3/1,5
it (T+I
ypaBHeHHs Neb 1 9 paBHa KOPHIO, YMHOXeHHe (GyHKIMM Ha KODEHb
PaBHO HYIIIO.
Ha ypoxe pa36HpaioTcs OCHOBHBIE THIIEI
Pemenne HpPalMOHAIBHEIX YPaBHEHMH: KOPEHDb PaBeH
CoBmenieHH :
12. ®despans i (v+m) Ba3zoBrrit HpPaOHAIHHBIX ¢yHKIMH, KOpEHb PaBeH KOPHIO, CyMMa KOpHeEil 2 n3/2
Bl (THI ,
ypaBHeHMH Nel3 paBHa KOPHIO, YMHOXXeHHE (DyHKIMHM Ha KODEHb
PaBHO HYJIIO.
Ha ypoxe pa30upaiorcs OCHOBHEIC THITH
Pemenue
HppalOHALHEIX YPaBHCHMI: KOPEHDb paBeH
CoBmeleHH MppaIMOHAILHBIX
13. Mapr Basossrit (dyHKIMH, KOpEHb PaBeH KOPHIO, CyMMa KOpHE#H 2 a3/2
BIi (T+m) ypaBHeHMH Nel3.
paBHa KOPHIO, YMHOKeHHE (DyHKI[MM Ha KODEHb
ITpaxTuxa

PaBHO HYIIIO.

14.

CoBMelmeHH

Bt (T-+10)

BasoBrlit

TTokaszarennHRIE

ypaBHeHHs Ne6 u 9

Ha ypoxke pa3zbupaercsa nokasareisHas GpyHkmms, e€

cBoiicTBa. Penrenyie npocTeImmix M0OKa3aTENbHbIX

ypaBHeHUiA: 3ananus Ne6 u 9.

A3/1
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CoBmemeHH Ioka3sarensHas GyHKIHA Pemenne 3axaq Ha Noka3are/bHy10 QYHKIHIO:
15. Maprt Bba3oBsIit ' 1 a3/1,5
Bl (THD) Nell 3aganme Nell.
Ha ypoke pa3bupaercs pemieH:e OCHOBHBIX THIIOB
ITokxa3arensHbie
16. Maprt ITpaxTuka bazoBeiit [O0KA3aTENLHEIX YPABHEHUHN: METOJ 3aMEHBI, 2 372
ypaBHeHHA Nel3 ‘
OQHOPOAHBIE YPaBHEHHA IIEPBOH M BTOPOH CTEIICHH.
IToxasarensHeie Ha ypoxke pa3bupaercs pemeHne OCHOBHBIX THIIOB
17. Mapr ITpaxTuka BbazoBsrit ypaBHeHHA Nel3. MOKa3aTeNbHLIX YPaBHEHUIH: METOJ] 3aMEHEI, 3,3 J3/2
ITpakTrka OJHOPONHEIC YPAaBHEHHS MEPBOH H BTOPOH CTENEHHU.
Ha ypoxke pa3tupaeTcs OCHOBHOM PHHIIMII peLIeHUs
CoBMemeHH IToxasarensHele
18. Mapt BasoBsrit MOKA3aTEHHEIX HEPABEHCTB B 3aBUCHMOCTH OT 1,8 J3/2
Bl (T+HI) HepaBeHcTBa NelS
OCHOBaHMS.
Ha ypoke pa30Oupaercs penreHre OCHOBHBIX THIIOB
Iloka3arenbHeIe
MOKA3aTeJIbHEIX HEPABEHCTB: METOX 3aMEHHI,
19. Mapr ITpaxTuka ba3oBeIi HepaBeHcTBa Nel5. 2 J3/2
OQHOPOAHEIC HEPABCHCTBA MIEPBOH M BTOPO#
IIpakTHka
CTEIICHH.
IToxa3sarensHble
CoBmemenH Ha ypoxke pasbupaercs MeTo panHOHAIH3amuK B
20. Mapr BasoBbrit HepaBeHcTBa NelS. 2,8 372
B (T-HI) IOKa3aTeIbHEIX HEPaBEHCTBAX.
Meropa panuoHaM3aMH

21




Ha ypoke pa3z6upaercs ompeaeacHue Jorapudma.

CoBmemeHH Onpenenenne Pemenue 3agaq Ha IOACYET JIOrapu(MOB OT
21. Mapr BasoBsrit P pr 0,6 a3/1
51t (T-+D) norapupma Ne7 YHCIIOBOTO apryMeHTa ¢ OMOIBIO CBOKCTB
CTETIeHEH.
Ha ypoxke pa36uparoTcs cBofcTBa J0rapamMoB.
CosmemeHH CsoiicTBa orapu¢moB
22. Mapr Ba3oBrrit Pemenne 3anaq Ha npeoOpa3oBaEMe BRIPAKEHHIA: 0,9 A3/1,5
BiiA (T+1m) Ne7
3aganue Ne7.
Pemenne 3agaq Ha
Ha ypoxke pa36bupaiorcs CBOMCTBa JIOrapi(MOB.
npeo6pazoBaHue
23, Mapr IIpakTuka BasoBsiit Pemenue 3a1a4 Ha mpeoOpa3oBaHHE BHIPaXKEHMI: 1 a3/1,5
JorapapMIgecKux
3aganue Ne7.
BEIpakeHHMH Ne7
Jlorapudmurdeckas
Ha ypoxe pas6upaercs norapudmudeckas QyHKIHA.
CoBMeleHH ¢ysxma. Pemenne
24, Mapr Ba3oBriit Pemenue nmpocTeHnmx JorapupMiIaecKnux 1 a3/1,5
Blif (T+10) JIorapuMUIeCKIX
ypaBHEHUH, paBHOCWILHEIC IIEPEXO/EIL.
ypaBHeHuit Ne6 u 9
Jlorapupmugeckas Pemenue 3agaq Ha orapupmmaec VHKLIAIO:
25. Mapr ITpaxruka BasoBsiit P pud o & 0,9 A3/1,5
bysxma Nell 3apanue Nell.
Jlorapupmuaeckue |Ha ypoke pa3buparorcs Bce THIIEI JOrapuGMIIeCKHX
26. Mapr IpakTuka Ba3oBsiit pudy YPOKE PADIP Py 2 A3/2
ypaBHeHnsa Nel3 ypaBHeHHi1 ¢ 0TOOpOM KOPHEH Ha OTpE3Ke.

22



Jlorapudmugeckue

Ha ypoxke pa30bupatoTcs Bce THIIB! JIOTapHHMHIECKHX

27. Arnperns IlpaxTuxa | ba3oBbrid ypaBHenusa Nel3. 2 A3/2
ypaBHeHMI ¢ 0T60pOM KOpHe#i Ha OTpe3Ke.
IlpaxTuka
Ha ypoxe pa3bupaeTcs 0CHOBHO# NPHHIIUI peIIEHHS
CoBMemeHH Jlorapudmuaeckue
28. Arnpens BasoBkrit norapu(pMHIECKHX HEPaBEeHCTB B 3aBUCHMOCTH OT 1,2 a3/2
bl (T-+) HepaBeHCTBa Nel5
OCHOBaHM.
Jlorapudmugeckue
‘ Ha ypoxke pa36uparoTcst BCe THIIEI JIOTapHOMHIECKHX
29. Amperms IIpaxTuka BasoBstii HepaBeHCTBa Nel 5. 2 A3/2
HEPaBEHCTB.
ITpaxTuka
Jlorapudpmmgeckue
Ha ypoxke pa3buparorcs Bce THIIBI JJOrapH(pMUIecKuxX
30. Anpens ITpaxruxa bazoBsiit HepaBeHCTBa Nel 5. 2,6 13/2
. HEPaBEHCTB.
IIpakTuka 2.0
Jlorapudmugeckue  |Ha ypoke pa3GuparoTcs Bce THIIBI JIOrapH(MUIECKHX
CoBmemeHH
31. Anpems () ba3ossrit HepaBeHCTBa Nel 5. HEPABEHCTB, PEMaeMbIX C MOMOIIBIO METOZa 1,4 3/2
It (T+ID
Merox paumoHamM3amuy PpalOoHaN3aIHH.
Jlorapudpmugeckue
Ha ypoxke pa36uparoTcst Bce THIIB! JOrapu)MHIeCKUX
, HepaBeHCTBa NelS.
32. Arnpens IIpaxTrka bazoBriit HEPaBEHCTB, peMaeMbIX C IOMOIBI0 MeTo1a 2 a3/2
Meroz panuoHaM3aMy.
PaLMOHAIH3aLNH.
IIpaxTrka
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M()I.[}'J]b 6Teopw{ BCPOATHOCTEH

Teopus BeposiTHOCTe#. |Ha ypoke pa3duparoTcst OCHOBHEIE IOHATHS B TEOPHHU
CoBmemeHH
33. Anpenb BazoBrlii Knaccuueckoe BEPOATHOCTEH: HCXOI, COOBITHE, KIIaCCHIECKOE 1 J13/1
BIH (T-+11)
onpenenenue Ned OIpe/ieNICHHE BEPOSTHOCTH.
Ha ypoxe pa3buparoTcs Bce BUBI COOBITHIA:
Teopus BEpOATHOCTEH.
IIPOTHBOIIONOXHBIE COOBITHS, COBMECTHBIC 1
Cosmemienn TeopeMsl 0
34, Anpens Bazosriii HECOBMECTHEIE, 3aBHCHUMBIE H HE3aBUCHUMEIE 1,2 13/1,5
Bl (T-+11) BEPOSATHOCTSAX COOBITHH
cobrITHs. PenreHue 3a1a4 Ha CYMMY H IIPOH3BEICHHE
Ne5
BEPOATHOCTEH.
Ha ypoxe pa3buparoTcsi Bce BH/IbI COOBITHIA:
Teopust BeposTHOCTEH.
[IPOTHUBOMONIOKHBIE COOBITHS, COBMECTHEIC U
TeopeMsl 0
35. Arnpens [IpaxTuka BasoBbii HECOBMECTHEIE, 3aBHCHUMEbIE ¥ HE3aBHCHUMBIE 1,2 N3/1.5
BEPOSATHOCTSX COOBITHIA
cobrrTus. Penenue 3a1a4 Ha CyMMY H IPOM3BE/ICHUE
Ne5
BEPOATHOCTEH.
Monyns 7. TprrOHOMETPHA
Ha ypoke pa3bupaercs eTUHUYIHASA OKPYKHOCTb.
CoBmMmeleHs Tpuronomerpus.
36. Arpens bazoBsrit Broaurcs noHsTHE «paguany. Pabora ¢ 1 J3/1
Bl (T+11) Enunuynas oKpyXHOCTE

NEepHOJUYIHOCTBEH) TOYEK Ha OKPYKHOCTH.
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Ha ypoke BBOAATCS TPUrOHOMETPUIECKHE PYHKIMA

CosmemeHH Tpuronomerpuaeckue Ha OKPY>KHOCTH, BEIBOJ TaOJIMYHBIX 3HAYCHHIA.
37. Arnpens : BbasoBerit 2 A3/1,5
Bl (T+m) ¢byHxumm Ne7 HaxoxaeHue 3Ha4eHUss TPHTOHOMETPHIECKHX
¢$yHKIHi Yepe3 TabMIIHEIe.
Tpuronomerpryeckue ITpakxTHka Ha HaXxOXJCHHE 3HAYCHUM
38. Amnpens IIpaxTrxa Ba3oBrrit 1,7 A3/1,5
¢ynkupu Ne7. ITpakTuxa TPUTOHOMETPHUIECKHX (PYHKIMM.
I'paduxn Ha ypoxke pa36upatorcs rpadpuku
CosmemeHH
39. Mait i () BazoBrlit TpUroHoMeTpudecknx | TpuroHoMerpudeckux ¢pynxumi f(x) = sin(x), f(x) = 1 H3/1,5
BIHA (T+I
¢yHxpit Nell cos(x), f(x) = tg(x), f(x) = ctg(x).
ComemeHH Ha ypoxe pa3buparorcs GpopMyIIs! CIIOKeHUA
40. Mait bazoBrtit | ®opMyisl cioxerus Ne7 YPOIE paship bop 1 JA3/1
Bl (T+m) apryMEHTOB TPUIOHOMETPUIECKUX (YHKIIUIA.
CosmemeHH ®dopMyIE! IpABEREeHHA
4]. Mait BazoBsiit P P Ha ypoke pa36upatorcsa GpopMyIbl IPUBENCHAA. 1 a3/1
biit (T-+H10) Ne7
DopMyIIEL ABOHHBIX - 5 o .
a ypoke pa3buparorcs GopMyIisl ABOHHEIX YITIOB H
42, Mait ITpaxTuka BasoBrtit YITIOB H (OPMYIIBI e 1 J3/1
(hopMyIIEI TOHIDKEHWS CTENICHH.
MOHIDKEHMS cTeneHH Ne7
IlpakTHka Ha
Pemenue 3ana4 Ha nmpeobpa3oBaHue BRIPKEHHUH C
43. Mait ITpaxTuka BazoBrlit TPHUTOHOMETPHIECKIE 2,2 A3/1,5
MOMOMIBIO TPUTOHOMETPHICCKHX (QYHKITHIHA.
dopmymnt Ne7
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ITpaxruxa Ha

Pemenue 3a1a9 Ha mpeoGpa3oBaHye BHIPAKEHHH C

44, Mait IlpakTuka | BazoBwlit | TpuromoMerpudYeckue A3/1,5
IIOMOMIBIO TPHTOHOMETPHIECKHX QYHKIIHIHA.
dopMyns1 Ne7
dopmMyIsl CIoXKEeHHA ¥
Cosmenmiens OU3BEACHHA Ha ypoxe pa36upatorcsa $po Bl CJIOXKEHMA U
45. Mait BazoBhii P YPOIE PIDIP boproy a3/1
Hit (T+) TPHUTOHOMETPUIECKHUX NpPON3BEAEHHA TPUTOHOMETPHIECKHX QyHKITHHA.
¢bynxmit Ne7
Pemenue npocTedmmx
Ha ypoxe pa36uparorcs apkQyHKIHH, X CBOHCTBA U
. CoBMemnieHH TPUTOHOMETPHIECKHX
46. Mait Ba3oBkrit rpaduxy. Pemenne npocTeAmmx a3/1,5
blit (T+11) ypaBHEHHI1.
TPUTOHOMETPHIECKHUX yPaBHECHMIL.
ApkdyHKIHH
Pemenue TPHTOHOMETPHIECKHX YPaBHEHHI Ha
TpHuroHoMeTpHIECKHE
47. Mait ITpaxTHKa BazoBbiit IIOMCK MaKCHMAJIbHOIO OTPHIATENLHOIO WIH a3/1,5
ypaBHeHHA Neb
MHHHMAJILHOTO [TOJIOKHMTEIBHOIO KOPHA.
Pemenue
Ha ypoxe pa36upatorcs Clemyromue
TPUTOHOMETPUIECKHX
CosMmenmeHH TPUIOHOMETPHYIECKHE YPaBHEHHA: METOA 3aMEHEI K
48. Maii BasoBbiii | ypaBHenuit Nel3. Merox A3/2
b (T+M) paznoxenne Ha MHOxHTeIH. OT60p KOpHE# Ha

3aMCHEI 1 BRBIHCCCHHC

MHOXHWTEIA

OTpe3Ke C IIOMOIIBIO OKPY>KHOCTH.
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Pemenue

TPHTOHOMETPHYIECKHX

Ha ypoxe pazbuparorcs ciemyromue

. CoBmMmenieHH . ypaBHeHHH Nel3. TPUTOHOMETPHYECKHE YPABHEHHSI: OHOPOAHEIE U
49. Mait BasoBxrit 5 2 J3/2
Bl (T+11) OmHOpOIHEBIE U HEOTHOPOJIHBIE IEPBOH U BTOpoii cTeneHH. OThop
HEOTHOPO/HEIE KOPHEH Ha OTPE3KE C MOMOIIBIO OKPYKHOCTH.
YpaBHEHHUSA
Ha ypoxe pazbuparoTcs cneayronie
Pemenue TPUIOHOMETPHYECKHE YPABHEHHS: IIOKAa3aTEIbHBIE C
. CormenieHH 5 TPUTOHOMETPHYECKHX TPUTOHOMETPHEH, JIOTapH(PMHUIECKHE C
50. Mait bazoBrrit 2 J3/2
bl (T-+11) ypaBHeHH# Nel3. TPHUTOHOMETPHEH, HPPALIMOHAIBHEIC C
CMenianHbIe ypaBHEHUS Tpuronomerpueil. Orbop kopHeil Ha oTpeske ¢
IIOMOIILI0 HEPABCHCTB.
Pemenue
Pemenue Bcex TUIIOB TPUTOHOMETPHIECKUAX
TPUTOHOMETPHIECKUX
51. Maii IpakTuka BazoBssrii . ypaBHeHu#. OT60p KOpHEH Ha OTPE3KE € MOMOIIBIO 1,8 A3/2
ypaBHeHH# Nel3.
HEPaBEHCTB.
IIpakTuka
ofynb 8. Bektopsl
Ha ypoxke pa3buparorcs cieIyIoniue NOHITHS:
CosMereHn i
92. Mait fsie) bazoBsIii Bexkropsr BEKTOP, KOJUIMHEAapHBIE BEKTOPEHI, JEUCTBHUSA C 2 13/1
bl (T+O

BCKTOpPaMH, CKaIIsIpDHOE IIPOHU3BEACHHE BEKTOPOB.
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CosMemeHsa

b (1)

BazoBnit

Bexkropsl. IIpakruka

Ha ypoxke pa36upaioTcs ClIeXyIOnMe IOHSTHS:

BEKTOp, KOJUIMHEApHEIE BEKTOPHI, IEHCTBHA C

BEKTOpaMH, CKaIApHOE IIPOU3BEACHHC BEKTOPOB.

J3/1

Ha ypoke BBOAMTCA OHATHE (IIPOH3BOHAM) depe3

CoeMemeHH Onpenenensne
54. 14620219 BazoBsIit ompepeneHe MTHOBEHHOH CKOPOCTH. BEiBO 1.3 A3/1
b1t (T+) MPOHM3BOAHOH
OCHOBHEIX IIPOM3BOIHEIX.
IlpaBuna B3aTHA
IPOM3BOAHOM.
Ha ypoxke pa36bupalorcs npaBiiIa B3STHA
CoBMemeHH IIponsBoanas CyMmBl,
55. Hions Ba3zoBriit IIPOM3BOXHOM: IPOU3BOAHAA CYMME!, IPOM3BEACHHS, 3.2 a3/1
Bt (T-+0) MPOMU3BEACHMA,
JaCTHOTO, CJIOKHOM PyHKIHH.
9acTHOI'O, CJIOMKHOM
¢$yHKIMH
CoBmemeHH T'eomerpuueckmii cmeicn | Ha ypoke pa3bupaercs reoMeTpH4E€CKHA CMEICT
56. Hrons Ba3oBhiit oTP YPOKE pasdup 1P 1,8 J3/1
Bl (T+I) IIPON3BOHOI Ne8 TIPOU3BOJXHOM.
CBs13p MOHOTOHHOCTH Ha ypoxe pa36upaercs cBA3b IPOU3BOAHON U
CoBMeleHH
57. Hronn i () BasoBerit byHKIMM U €€ MOHOTOHHOCTH ¢yHximu. Haxoxnmenne 1,7 A3/2
B (THI
mpou3BoaHOM Ne§ IIPOMEXYTKOB YOBIBAaHMA M BO3PacTaHH.
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Pemenue 3anaq Ha rpaduxy yHKmit 1 ux

Pemenne 3agaq Ha
S8. Hionn ITpaxTuka Ba3oBrIit 1,6 372
npou3BoAHyI0 Ne8 IPOU3BOAHBIX.
CosmMmenieHH OKCTpEMYMBI U Ha ypoke pa3buparorcs crioco6sl HaxoxIeHuA
59. Hronn Ba3osBstit P 1,5 372
bl (T-+0) npousBoaHas Nel2 3KCTPEMYMOB C MOMOIIBIO MPOU3BOXHOM K 6e3 HeE.
OKCTpEMYMSI H
Ha ypoxke pa36uparorcs cnoco6sl HaxOKASHUA
60. HroHn ITpaxTuka BazoBklit npon3BogHas Nel2. 2 A3/2
9KCTPEMYMOB C MTOMOIILI0 IIPOMU3BOAHOM 1 Ge3 HeE.
IlpakTika
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Ipniaoxenne 2. llepeueHs peKOMEHI0BAHHLIX y9e0HBIX M METOAHIECKUX

MAaTEepHAJIOB, J1EKTPOHHBIX 06pa3oBaTeJbHBIX pecypcos (JOP)

Vuefuas JATepaTypa H AOIOJHHTEILHEIE 06pa3oBaTebHbIE pecypehbl:
e Aimmos IIILA., Komsrar JO.M., Txauesa M.B. u mpyrue. Maremaruka: anrebpa u
HavaJla MareMaTH4eCKoro aHajiu3a, reoMeTpus. Ayre6pa ¥ Hadaga MaTeMaTHIeCKOro
anamm3a, 10-11 kmacc. Axmnuoneproe obmectBo "H3parensctso "IIpocsemenue”,
2025 r.
e Mepamsx A.I', Homuposckuit .A., Ilomikos B.M.; mon penaxumeit Ilononscxoro
B.E.. Maremaruka. TeomeTpua; yrmyGneHHoe n3ydeHue, 10 kiacc. AKIMOHEpHOE
obmectso "HU3narenscrso "IIpocBemienue”, 2025 r.
HAHaTepHET-PECYPChI:

e Poccuiickas anexrpoHHas mkona. Feomerpus 10 xiace. [OnexTpoHHENA pecypc] —
https://resh.edu.ru/subject/17/10/

e Maremaruxa. 10-11 xnacc / TeomeTpudeckue 3aJa9u: akUeHTH GOpMUPOBaHHS Y

00y JaIOMMXCsl YMEHHIA IOMCKA pelleHns 3a/1ad. [DNeKTPOoHHEIH pecypc] —

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