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HHOACHUTEJIBbHASA 3AIINCKA

[Tporpamma o anredpe Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus COCTAaBlIEHA HA OCHOBE:

. ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @enepanun» ¢ N3MECHEHUSIMH,

. [Ipukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepknenuu [lopsimka opraHu3aliid U OCYIIECTBICHHS 0Opa30BaTEIbHOU
JESITEeIbHOCTH M0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MIPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4yajJbHOrO OOIIEro, OCHOBHOTO OOILIETo U
CpeIHero o0Iero oopa3oBaHus»;

. [Ipuka3za MunucrepctBa mnpocsemenusi Poccuiickoit ®epepammu ot 31.05.2021 Ne 287 «OO0 yrBepkaeHUU QenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAaPTa OCHOBHOTO 001ero oopazoBanus» (3apeructpuponan 05.07.2021 Ne 64101) ¢ usmenenusimu 2022 1.;
. IIpukaza MunnpocBemenus ot 21.09.2022 Ne 858 «O6 yrBepkaeHuu (QenepanbHOro IepedHs YYEOHHKOB, OMYIIEHHBIX K

WCIOJIb30BAHUIO TIPH PEATM3allii HMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIMI0 O00pa30BaTEIbHBIX IMPOTPAMM HAYaIBHOTO OOIIEro, OCHOBHOTO
o01iero, cpeaHero oomero o0pazoBaHus OPraHU3AMSIME, OCYIECTBISIIOIIMMEI 00pa30BaTENbHYIO ASSITEIFHOCTh U YCTAHOBJICHUS TIPEIEIBHOTO CPOKa
WCIIOJIb30BAaHUSI MCKIIIOUEHHBIX Yy4eOHMKOB» (3aperectpupoBan 01.11.2022 Ne 70799), ¢ usmenenusimu Ilpuxaz Munnpocsemenust Poccun ot
21.07.2023 Ne 556 (3apeructpuponan 28.07.2023 Ne 74502);

o ®enepanibHOI 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO 0011iero oopasoBanus (IIpukas Munnpocsemenus Poccun ot 18.05.2023 1. Ne
370, 3apeructpupoBat 12.07.2023 Ne 74223);

° CanlluH 2.4.3648-20 «CaHutapHO-3IUAEMUOIIOTUYECKHE TpeOOBaHMsSI K OpraHMU3alusM BOCIUTAaHUA W OOydYeHHUs, OTIbIXa U
037J0pOBJICHUS JETEH U MOJIOJIEKN», YTBEPAKACHHBIX TOCTAHOBJIECHUEM TJIABHOI'O CAaHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TpeOOBaHMA K 00ecTiedeHnt0 0e30macHOCTH U (Mii) 0e3BpEIHOCTH IS YelloBeKa
(hakTOpOB Cpelibl OOUTAHUS», YTBEPKAECHHBIX MOCTAHOBJICHUEM TJIABHOTO CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2;

. Konuenmun pazsutus MatemaTuaeckoro oopasosanus (Pacnopsokenue [lpasurensctsa PO ot 24.12.2013 roma Ne 2506-p);

o VY4ebHoro miaHa OCHOBHOTO 0011ero oopazoBanus mkoisl Ha 2023 — 2024 y4yeOHbIi T0x;

. Paboueilt mporpaMMel BociuTaHus MIKoJbl Ha 2022 — 2025 rr.

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA OOECIEYMBACT WM3YUYCHHE APYTUX AUCIHUIUIMH, Kak
€CTeCTBCHHO-HAYYHOTO, TaK M TYMAaHHUTApPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOJMMO JIIS TPOJOJDKEHHUS OOpa3oBaHWS W B TIOBCETHEBHOW JKU3HU.
PasButne y o0OydarOmMXCs HAYYHBIX MPEJICTaBICHUA O MPOUCXOXKACHUM U CYIIHOCTH anreOpandeckux aOCTpaklMid, crnocode OTpakeHus
MaTeMaTHUECKOU HaYKOi/JI SIBJICHUU U MponeccoB B MMpHUPOAC U O6HI€CTBC, POJIK MAaTEMATUYCCKOT'O0 MOJACINPOBAHNA B HAYYHOM IMO3HAHHWU U B IPAKTUKE
CrocoOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIIJICHHUS, HEOOXOAUMBIX JUIS agalTallid B COBPEMEHHOM ITM(GPOBOM
obmiectBe. M3ydeHune anreOpbl oOeCIIEUYMBACT pPa3BUTHE YMEHHS HAOII0AaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPHTHYHOCTH
MBIIUICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUS U BBIBOJBI, (OpMYyIUpoBaTh yrBepxkAeHMs. OcBOoeHUE Kypca anreOpsl
oOecrieunBaeT Pa3sBUTHUC JIOTUYCCKOI'O MBINIJICHUS 06yqa10m1/1xc;1: OHHU HCIOJB3YIOT ACAYKTUBHBIC W HWHAYKTHBHBIC PACCYXKIACHUA, O606HI€HI/I€ u
KOHKpeTH3aluio, abcrtparupoBanue W aHanoruro. OOyueHue anrebpe mpeanoiiaraeT 3HAYUTENBHBIH O0BEM CaMOCTOSATENHHOU JEeSTeNbHOCTU
00yJaroImuXxcs, TOATOMY CaMOCTOSITEIIEHOE PEIICHHE 3a71ad SIBIISIETCS pealTi3aliiei esiTeIbHOCTHOTO MMPHHIIATIA 00YIeHUSI.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO 0OIIero oOpa3oBaHUsS OCHOBHOE MECTO 3aHMMAIOT COAEpKaTeIbHO-
MeToM4Yeckue NUHUU: «Yucraa U BBIUUCICHHS», «AJredpandyecKkue BBIpXKEHUS», «YpaBHEHUS W HepaBeHCTBay, «DyHkiumy. Kaxmas w3 3THX


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://rmc.vsevobr.ru/data/ckfsys2/files/files/2017-2018/04/koncepciya_razvitiya_matem_obrazovaniya.pdf

COZIepPIKATEIBHO-METOJUUECKUX JINHUIA Pa3BUBACTCS Ha MPOTSDKEHUHM TPEX JIET M3YYEHUsS Kypca, B3aUMOICHCTBYS C IPYTMMH €ro JIMHUsSMH. B xonme
W3YYCHHS Y9eOHOTO Kypca 0O0YyJarolIMMCs MPUXOAUTCS JTOTHYECKH PacCyAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B
nporpaMmy y4eOHOTo Kypca «Amredpay» BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPEACTABICHHBIC BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTH4eCKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIIME OBJAJICHUIO 00YYarOIIMMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaTH4YecKoro si3bika. Conep’aTreiabHON M CTPYKTYypHOU
0COOEHHOCTBIO YYeOHOTO Kypca «Are0pay SBISETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Copnepxannie nuHHH «UWcla W BBIYUCICHHS» CIY>)KAT OCHOBOWM MJIs JadbHEHIIEro W3Yy4eHUs MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y
00yJaroIuXxcs JOTHYECKOTO MBIIUICHHSI, (POPMUPOBAHHIO YMEHHUsS TOJB30BATHCS AITOPUTMAMHK, a TAK)KE MPUOOPETECHHIO MPAKTHYECKUX HABBIKOB,
HEOOXOIUMBIX IJISl TIOBCEAHEBHON JKM3HH. Pa3BUTHE TOHSATHS O YHCJIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs CBS3aHO C PAMOHAIBHBIMHU U
UppaIMOHAILHBIMU YHCIaMH, (POPMUPOBAHHEM IPEJICTABICHUN O JEHCTBHTEIBHOM 4YHCIE. 3aBEPUICHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oO0pa3oOBaHMIO.

CopepxaHue IBYX alreOpandecKux JIMHUN — «ANreOpandecKue BRIPAKCHHS» U «YPaBHEHHUS M HEPABEHCTBA» CITIOCOOCTBYET (POPMHUPOBAHUIO Y
00y4YaroIuXxcss MaTeMaTHYECKOro armnapara, He00X0JAUMOTO Ul PEUICHUS 3a7ad MaTeMaTHKH, CMEXHBIX TPEJIMETOB U MPAKTUKO-OPHUECHTUPOBAHHBIX
3amad. Ha ypoBHE OCHOBHOTrO 00I1Ier0 00pa3oBaHus y4eOHBIN MaTepra TPYMIUPYETCs BOKPYT PAIMOHATBHBIX BBIpaXEHHUH. AlreOpa JeMOHCTPUPYET
3HAYCHUE MAaTEMaTHKH KaK s3bIKa JIJIS TIOCTPOCHUS MATEMaTUYECKUX MOJICIICH, OIMCAaHMs MPOLIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun 00 yueHwus
aredpe BXOJAT TaKXkKe JadbHEHIIee pa3BUTHE AJITOPUTMUIECKOTO MBIIIICHHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHHS Kypca MHPOPMATHKH, H
OBJIaJICHUE HAaBBIKAMU JCIYKTHBHBIX paccyxiaeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX ()OPM CHOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHUsI, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Copepxanne (yHKIMOHATBHO-TPAQUUECKON ITUHUM HAIEICHO Ha TMOJy4YeHHE OOydYalolUMUCS 3HaHUM O (YHKIUSIX Kak BaKHEWIIei
MaTeMaTHYeCKOW MOJENH U ONMHMCAaHUS M HMCCIEJOBAaHUS Pa3HOOOpPA3HBIX NPOIECCOB M SIBJICHWN B MpHpoae u obmiectBe. M3yuenune marepuana
CHOCOOCTBYET pa3BUTHIO Yy OOYyYalOUIMXCS YMEHHsI HCIIOJIb30BAaTh pPA3IMYHBIE BHIPA3UTENbHBIC CPEICTBA S3bIKAa MAaTEeMAaTUKH — CJOBECHEIE,
CUMBOJIMYECKUE, Tparueckre, BHOCHT BKJIA] B (JOPMUPOBAHUE TIPECTABICHUN O POJIM MATEMATHKH B PA3BUTHUHN ITUBUIIH3AINH U KYJIBTYPHI.

CornacHo yueOHOMY MmiaHy B 7-9 kiaccax u3ydaeTcsl Y4eOHBIM Kypc «Anredpa», KOTOPBIM BKIIIOYAET CIEAYIOIIUE OCHOBHBIC pa3ieibl
coniepkanust: «Uucia u BEIYUCIICHUS», «AJIreOpanvdecKie BIPOKEHU», «Y paBHCHHS U HEPABCHCTBA», « DYHKIIHMY.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 ygaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B
Hezento), B 9 knacce — 102 yaca (3 yaca B HEJIEINO).

Tak xak B 7, 8 u 9 xiaccax 4 ypoka 3aBegoMo mornajaaer Ha npasaauunbie qau (06.11.2023r., 08.03.2.24r., 01.05.2024r., 10.05.2024 r.), TO
IIporpamMmMa OCBaMBaAETCs B KAXKAOM Kiiacce 3a 98 yacoB 3a CUET yIUIOTHEHUs y4eOHOro MaTepuara.

s peanuzanuu mporpaMMel Ucnoinb3ytotes nocoous nuz YMK MakaperueBa 0. H., Munmtok H. I'. «Anre6pa. 7 knace», «Anredpa. 8 kiaccy,
«Anrebpa. 9 xkmacey:

1) and neparora:

yaeOHHK: «Anredpa. 7 kmacey; «Anredpa. 8 kimacey; «Anredpa. 9 kimace»

Anrebpa: ypoku B 7-9 kiacce: mocobue s yuurens /FO. H. Makapbrues.

2) oOyJaromuxcsi:

yueOHUK: «Anrebpa. 7 knaccey; «Anredpa. 8 kinacey; «Anredpa. 9 kmacey.




Texkymuit KOHTPOJIb U MIPOMEKYTOUHASI aTTECTAIUs YUaIlIUXCA IO XUMHUH MIPOBOJIUTCA B COOTBETCTBUU C [losioxkeHueM o nopsijike npoBeeHus
TEKYIIET0 KOHTPOJIS YCIIEBAaEMOCTH, TPOMEXKYTOUHOM aTTecTanuu oo1eodpa3zoBaTesbHO mKkoib! npu [ToconsctBe Poccuu B Benrpuu.



COJEPXAHUE OBYYEHMUSA
7 KJIACC

Yucia ¥ BLIYHCICHHUA

JpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, NEpexoa OT OJHOW (GopMbI 3amucu Jpobei Kk apyroi. [loHAsTHE panMoOHAIBHOTO YHCIA, 3aIUCh,
CpaBHEHME, YIOPSJIOYMBAHUE PALMOHAIBHBIX 4YUCEN. ApUpMeTHdeckue AEHCTBHsS C palMOHAJIBbHBIMU uuclamMH. PemieHue 3agady U3 peasbHON
IIPAKTUKU Ha YacTH, Ha APOOu.

CreneHb ¢ HaTypaJbHBIM II0OKa3aTelEeM: OIpe/eleHue, MpeoOdpa3oBaHUE BBIPAXKEHUI HA OCHOBE OIPENEeNIEHMs, 3alUCh OOJIBIIMX YUCEIL.
ITponieHThl, 3amuch NPOLIEHTOB B BUAE ApoOM M ApoOu B BHJE MPOLEHTOB. TpH OCHOBHBIE 33a7auyd Ha MPOLIEHTHI, PEHICHUE 3a7ay U3 peabHON
IIPaKTHKHU.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JIOKEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi B 0OpaTHast IPOIOPLIHUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHMS C IIEPEMEHHOM. JlomycTuMble 3HaYeHHUs NepeMeHHBIX. [IpencraBienne 3aBUCHMOCTH MEXIY
BeIMYMHAMU B BUje popMyisl. Beruncnenus no ¢popmynam. [Ipeobpa3zoBanre OyKBEHHbBIX BBIPAKEHUH, TOKAESCTBEHHO PaBHbIC BBIPa)KEHUsI, IpaBUiia
peoOpa3oBaHusi CyMM U IPOU3BEACHUH, ITPaBHiIa PACKPHITHSI CKOOOK M MIPUBEIACHUS IOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHOTOWIeHbl. CTeneHb MHOrouwieHa. CiokeHue, BBIYUTaHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl COKPAILIEHHOIO YMHOKEHMUS:
KBaJpaT CyMMBI U KBaJpaT pasHOocTH. DopMyra pa3HOCTH KBaapaToB. Pa3noikeHre MHOIOUYICHOB HA MHOKUTEIIN.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUEe, KOPEHb YPaBHEHUS, ITpaBUiIa IPeoOpa3oBaHNs ypaBHEHUS, PABHOCUILHOCTh YPaBHEHHI.

JluneitHoe ypaBHEHUE C OJJHOM NMEPEMEHHOMN, YMCIIO KOPHEH JIMHEHHOTO0 YpaBHEHHUs, pellIeHne TUHEHHbIX ypaBHeHUH. CocTaBIeHNe YpaBHEHHM
10 YCJIOBUIO 3a1a4u. Pelenne TeKCTOBBIX 3a7a4 ¢ TOMOILBI0 YPaBHEHUIA.

JluneitHoe ypaBHEHUE C ABYMS IEepEeMEHHBIMU U ero rpapuk. Cucrema AByX JMHEHHBIX ypaBHEHUI ¢ IByMs IepeMeHHbIMU. Penienue cucrem
ypaBHEHMH cI0coOOM MOJICTaHOBKH. [IprMepsl peleHus TEKCTOBBIX 33/]1a4 C TOMOIIbIO CUCTEM YPaBHEHHH.

DOyHKIUUHA

Koopaunara Touku Ha npsiMoi. YuciioBele MpoMexXyTKH. PaccTosiHre Mexay AByMs TOUKaMH KOOPAMHATHOM MPSAMOM.

[MpsmoyronbHast cuctema koopawHat, ocu OX m Oy. AOcumcca W OpJWHATA TOYKM HA KOOPAWHATHON IUTOCKOCTH. [lpumepsl rpadukos,
3aJjaHHbIX (popMmynaMu. UteHue rpagukoB peanbHbIX 3aBucuMoctell. [lonarue pynkuuu. I'paduk ¢pynkuun. CoiictBa pynkuumii. Jluneiinas QpyHkims,
e€ rpaduk. ['paduk pynknuu y = [x|. I'padmueckoe pemieHne THHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHHI.

8 KUIACC

Yucjia v BLIYMCIEHUS



KBagparueiii kopeHp u3 umcna. [lonarune o0 wuppanuoHanbHOM 4YHcie. JlecaTuuHble NMPUONMKEHHs WPpPAaMOHANBHBIX 4Yucesl. CBoHCTBa
apu(pMeTHYECKUX KBAJPATHBIX KOPHEH U NX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BBIPAKCHUN M BHIYUCICHUSAM. [leiicTBUTENbHBIC YHCIIA.

Crenens c 1esIbIM NTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanyecKkue BbIpasKeHUs

KBaapatHblil TpEXUIIEH, pa3I0)KEHUE KBaIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOKCTBO anredpandeckoit qpoou. CrokeHne, BBIYUTaHUE, YMHOKEHUE, JICJICHUE anTreOpandecKux Apooei.
PanmonanbHble BoIpayKeHUs U UX IpeoOpazoBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBaapatHoe ypaBHeHue, ¢opMyna KOpHEH KBajapaTHOro ypaBHeHUs. Teopema Buera. Pemienue ypaBHEHU, CBOASIIUXCS K JIMHEWHBIM H
kBaapaTHbIM. [IpocTeiiue n1poOHO-paloHaIbHbIe ypaBHEHUS.

I'padmueckas mHTEepnperanys ypaBHEHHM C JAByMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX ypaBHEHUH C AByMs nepeMeHHbIMU. [Ipumepsl
peLIeHUs] CUCTEM HEIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 AreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX cBoWcTBa. HepaBeHCTBO ¢ 0/1HON nepemMeHHOU. PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEiHbIE HEpABEHCTBA C OAHOU
nepeMeHHol. CUCTeMBbI JINHEHHBIX HEPABEHCTB C OJJTHOM NMEPEMEHHOM.

DyHKIUHA

[Monstue Gyakmmuu. O6IACTh ONPEICICHIS] I MHOKECTBO 3HaYeHUN (GyHKIUU. CriocoOb! 3a1anus PyHKITHHN.

I'paduk pynkuuu. UYrenue cBoicTB GyHKIMM 1o e€ rpaduky. [Ipumepsl rpadukoB PyHKIMIA, OTpAXKAIOMIUX peaTbHbIE MPOIECCHI.

OYHKIHMH, ONMCHIBAIOIINE MPIAMYIO ¥ OODATHYIO NPOIOPHHOHANBHBIE 3aBHCHMOCTH, HX rpadukn. OyHkmumy =X2,y=Xx3,y = X,
y=|X|. I'padudeckoe penieHue ypaBHEHHIi H CHCTEM YPaBHEHH.

9 KUIACC

Yuciia ¥ BbIYUCICHUA

PanmonanpHple 4uciia, UppallMOHAIBHBIE YHWCIA, KOHEUHblE U OECKOHEUYHbIE AECATHYHBbIE OpOOH. MHOKECTBO JIEHCTBUTENIbHBIX YHCED,
JeWCTBUTENbHBIC YMCa KaK OECKOHEUHBIE JIeCATUYHBIE poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBHUE MEXKy MHOXKECTBOM JI€MCTBUTENBHBIX YHCEN U
KOOPJIMHATHOMN IIPSIMOIA.

CpaBHeHUE IeHCTBUTENBHBIX YHCell, apupMeTUYeCcKHe JeHCTBUS C JeCTBUTENbHBIMU YHCITIAMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTD MIPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxEHHOE 3HaYEHNE BETMYNHBI, TOYHOCTh pubimxkenus. Oxpyrienue uucen. [Ipukuaka u oleHKa pe3yabTaToB BHIYHCICHUH.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemenHue ypaBHEHUH, CBOJSAIIMXCS K KBaJpaTHbIM. bukBajgpartHoe ypaBHeHue. [IpuMepsl pelieHHsi ypaBHEHHM
TPEThEN U YETBEPTOU CTEIEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenne npoO6HO-pallMoOHAIbHBIX ypaBHEHUH. PellieHue TeKCTOBbIX 3a/1a4 anreOpanyeckuM METOIOM.



VYpaBHEeHHE ¢ ByMsI IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM OBYX JMHEMHBIX YpaBHEHHMH C IByMs IepeMeHHbIMU. PemieHue cucrem
IBYX YpaBHEHHH, OJHO M3 KOTOPBIX JMHEWHOE, a Apyroe — BTOpOi cremeHu. [paduyeckas WHTepHpeTanys CHUCTEMbl YPAaBHEHHMH C JBYMS
[IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a7a4 aNreOpandeckuM CIiocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Peuienne JNMHEHHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. PerieHue cucreM JIMHEMHBIX HEPAaBEHCTB € OAHOM mnepemeHHoW. KBagpaTHbie
HepaBeHCTBa. [ paduyeckas HHTEpIIpeTalsd HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢pynkius, e€ rpaduk u cBoiicta. [lapabona, KoopAHMHATHI BEPUIMHBI TApa0OIIbl, 0Ch CHMMETPHUH 11apadoibl.

I'padukn Gpyrxmmii: v = kx, y=kx + b, y=k/x, y=x3, y = Vx, y = x| , 1 ux cBOiicTBa.

Yucii0BbIe MOCIEI0BATEIbHOCTH U MPOrPECcCUH

[ToHsiTHE YMCIIOBOM MOCIIEOBATEILHOCTHU. 3aJaHIe MTOCIIEIOBATEILHOCTU PEKYPPEHTHOM (opMyoii U (opMyIioit N-ro diieHa.

Apudmernueckass U TeoMmerpuyeckas mnporpeccur. PopMmylnbl N-T0 4WwieHa apu(METHYECKOW W TEOMETPHUYECKOW MPOrpEeCcCHid, CYMMBI
MEPBBIX N WICHOB.

N300pakeHne YICHOB apH(PMETHUYECKOH H TEOMETPHUYECKOH MpOrpeccHid TOYKAMH HA KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIN W
9KCIOHEHIMAIBHBIA pOCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 AJITEBPE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE Pe3yJabTaThl OCBOCHHS IIPOrPaMMbl YIeOHOT0 Kypca «AJredpa» XapakTepu3yTCs:

1) maTpuoTHyecKoe BOCIUTAHHE:

NPOSIBJICHUEM HHTEpeca K IMPOILIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHUSM POCCHHCKHX
MaTEMAaTHKOB M POCCHHMCKON MaTEMaTHYECKOM IIKOJIBI, K UCIIOIb30BaHUIO 3TUX AOCTHKEHHI B APYrUX HayKaxX W MPUKIaIHBIX chepax;

2) rpaskIaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTCH TpaXkJIaHWHA M pealu3allid €ro IpaB, NPEACTABJICHHEM O MaTEeMAaTHYCCKHX OCHOBAax
(GYHKIIHOHMPOBAHKS PA3UYHBIX CTPYKTYp, SIBICHHH, MPOLEAYpP TPaXKIAHCKOro oOmiecTBa (HAmpUMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXICHUIO 3THYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM MPUMEHCHHEM JIOCTHKCHHHA HAyKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-3THUYECKUX
MPUHIIAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOW HAa AaKTHBHOE Yy4YacTHE B pEIICHUHM MPAKTHYCCKMX 3a7a4 MaTeMaTHYeCKOW HAampaBICHHOCTH, OCO3HAHHMEM Ba)KHOCTH
MaTeMaTHYECKOT0 00pa30BaHMsI Ha MPOTSHKEHUU BCCH JKU3HU IS YCIICITHON MPOPECCHOHATBHOMN AEATEILHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIHA,
OCO3HAaHHBIM BBIOOPOM W IMOCTPOCHHEM HWHIMBHIYAIbHONH TPACKTOPUU OOpa30BaHMs M YKU3HCHHBIX IUTAHOB C Y4YETOM JIMYHBIX HHTEPECOB H
OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAILHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMAaTHYECKUX OOBEKTOB, 3ajad, PEHICHUM, PacCyXJACHUH, YMCHHIO
BUJICTh MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 O3HAHMS:

OpPHUCHTAIIUCH B JICATCIILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEACTABICHHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BHUTHS YEJIOBEKa,
OPUPOJBI U OOIECTBA, TOHUMAHUEM MaTeMaTHYECKOW HayKd Kak cepbl YeOBCUECKOW JEATENLHOCTH, 3TANOB €€ Pa3BUTHI M 3HAYUMOCTH JIJIS
pasBUTHS I[IMBUJIM3AIMH, OBJIQJICHUEM S3bIKOM MATEMAaTUKA W MAaTEMAaTHYECKOW KyJIbTYpOH KakK CpeIACTBOM TIO3HAHUS MHpa, OBJIAJICHUEM
MPOCTEUIIIMMHU HABBIKAMHU HCCIIEIOBATENBCKOM €SI TEIbHOCTH;

6) pusuueckoe BocnuTaHue, popMUpPOBaAHHE KYJIbTYPbI 310POBbSI H SIMOIHOHAIBHOTO 0JIATONOIYYHSI:

TOTOBHOCTBIO MTPUMEHATh MaTeMaTHYECKHE 3HAHUSA B MHTEPECaX CBOETO 30POBBS, BEACHHS 30POBOTO 00pa3za »H3HH (3M0pOBOE MHTAHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHH U OTIBIXA, PEryJIsIpHas PU3UUECKasi aKTHBHOCTb), CPOPMHUPOBAHHOCTHIO HaBBIKA PE(DICKCHH, TPU3HAHUEM CBOECTO
paBa Ha OIMMOKY M TaKOT'0 K€ TpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0rHYecK0Oe BOCIIMTAHHE:

OpHCHTAIIMCH Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHWM IS PEHICHHs 3a1a4 B 00JaCTH COXPAHHOCTH OKPY)KAIOMICH Cpebl, TUTAHUPOBAHHMS
MOCTYIKOB U OLIEHKHA WX BO3MOXKHBIX MOCIICICTBHUI JIJIsl OKPYXKAFOIIEH Cpe/ibl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa SKOJIOTHYCCKUX MPOOIeM U My Te
UX PEIHICHHS,

8) amanTanus K H3MEHSIIOIIMMCSI YCJIOBUSIM CONMAJILHOW W PUPOIHOI Cpeabl:



TOTOBHOCTBIO K JCHCTBHUAM B YCIOBHAX HEONPEACIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO JESITEIBHOCTD,
B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTHX JIIOJEH, puoOpeTaTh B COBMECTHOM JESITEIHHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4Hcie (GOPMYIUPOBATE UJEH, IIOHATHS, TUIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM
qHCIIe paHee HEU3BECTHBIX, OCO3HABATh JIE(UIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHMMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOyIOIIUH KOHTpMeEp,
KOPPEKTHPOBATh NPUHUMAEMBbIE PELICHHUS U IeHCTBUA, (POPMYITUPOBATEH M OIICHUBATH PUCKHU U MOCIECTBHS, ()OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jjornueckue a1elcTBUA:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MATEMAaTHMYECKUX OOBEKTOB, NMOHATHMN, OTHOLIEHUN MEXAY MOHATUSIMU,
(GopMyIIMpOBaTh OMNpPEACIICHUsT TIOHATHUH, YCTAHABIMBATH CYIICCTBCHHBIH NPU3HAK KIACCU(PUKANUN, OCHOBAHHS JUII OOOOIICHUS W CPABHCHHS,
KpUTEpUU TPOBOAUMOrO aHAIN3a;

. BOCIIPUHUMATH, (HOPMYIHPOBATh U MIPEOOPA30BBIBATH CY)KICHHUS: YTBEPAUTEIbHBIC H OTPHILIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U O0IINeE,
YCIIOBHBIE;

. BBISIBIIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (aKTax, JaHHBIX, HAOJIOACHUSX M YTBEPKICHHUSX,
IpeJularath KpUTEPUHU AJIS BBIABICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUNH;

. JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

. pa3duparh J0Ka3aTelbCTBA MaTEMAaTUYECKMX YTBEpXkKIEHUH (IpsMble U OT MPOTHBHOIO), MPOBOJUTH CaMOCTOSITEILHO HECIIOXKHBIE
JI0Ka3aTeNIbCTBA MaTeMaTU4YecKuX (PaKTOB, BBICTPAWBaTh ApPryMEHTALMIO, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
paccyXIeHus,

. BbIOMpATh coco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMs], BBIOMpATh Hauboiee MoAXOAALINI ¢ yu€ToM

CaMOCTOATCIIbHO BBIICIICHHBIX KpI/ITepI/ICB).
ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

. WCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH BOIMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE,
po0JIeMy, CaMOCTOSTEIFHO YCTaHABIUBATH HICKOMOE M JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UITUI0, MHCHHCE;

. MPOBOAUTHh IO CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY HECJOXKHBIM JKCIEPUMEHT, HEOONbIIOE HCCIEAOBaHUE IO YCTaHOBJICHUIO
0COOEHHOCTEN MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTENH 0OBEKTOB MEX Ty COOOI;

. CaMOCTOSITENNFHO (HOPMYITHPOBaTh 00OOIIEHUS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOJCHUS, MCCIEIOBAaHUS, OICHUBAThH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJIbTAaTOB, BEIBOJOB M 0000IIEHHUH;

. MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKKE BBIABUTATh MPEMOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaumeii:

. BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX I PEIICHUs 3a7auu;

. BbIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (OPM MPECTABICHUS;



. BBIOMpaTh (popMy IMpeacTaBiacHUS HHOOPMAIIMHA U WUTFOCTPUPOBATH PellacMble 3a/1a4d CXEMaMHU, JHarpaMMaMu, HHON rpaduKoi U ux
KOMOHMHALIMSIMU,
. OILICHUBATh HAAEKHOCTh MH(DOPMALIMK 110 KPUTEPHSIM, MTPEIJIOKESHHBIM YUUTEIEM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

. BOCIIPUHUMATh U (OPMYJIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBUSIMH U LEISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOUKY 3p€HHsI B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAY PEILEHHs 3a/1aul, KOMMEHTHPOBATh IOJY4YE€HHBIH Pe3ysIbTaT;
. B X0J¢ OOCYXIEHHs 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMBbI, MpOOJEMBbI, PElIaeMOoi 3a/Jadyd, BHICKA3bIBATH WJCH,

HaIlEJICHHbIE Ha MOKMCK PElIeHHUs], COTIOCTABIATh CBOU CYXKICHHS C CY)KIEHUSIMU JAPYTUX YYaCTHUKOB JHaiiora, OOHapyXMBaTh pa3iIu4Hle U CXOACTBO
MO3UIUH, B KOPPEKTHOU hopMe (GOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

. NPEICTAaBIATh PE3YyIbTAaThl PEHICHUS 33Ja4d, ODKCIEPHUMEHTAa, HWCCIEAOBAaHMs, IPOEKTa, CAMOCTOSTEIHHO BBIOMpaTh (opMaT
BBICTYIIJICHUS C YYETOM 3a]lad IPE3EHTAllMU U OCOOCHHOCTE! ayJUTOpUH;

. MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI IPU PELICHUU YUEOHbIX MaTEMaTUUECKUX 3ajay;

. IPUHUMATh 1eJIb COBMECTHOM JI€STENBbHOCTH, IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOM paboOThl, paclpelnesiarth BHIbl padoT,
JOTOBApHBATHCSI, 00CYKJaTh MPOLECC U Pe3YJIbTaT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFO/IEH;

. y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CYXIeHHUs, OOMEH MHEHHSIMHU, MO3TOBBIE IUTYPMbI U JPYTHE), BHIIOIHATH CBOK YacTb

pa6OTBI U KOOPAWHHUPOBATH CBOU ZIGI>'ICTBI/I$[ C ApYruMu 4JIC€HaMH KOMaH]/bl, OHCHHUBATH Ka4CCTBO CBOCI'O BKJIaJia B O6HII/H>'I IMPOAYKT IO KPUTCPUAM,
C(bOpMy.TIHpOBaHHLIM yY4aCTHUKaMU BSaI/IMO,I[eI‘/‘ICTBI/IH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

. CaMOCTOSITENTFHO COCTAaBIAThH IJIaH, alTOPUTM pPElIeHUs 3a7a4yu (WK €ro 4acTh), BEIOMpATh CIOCOO pelIeHHs ¢ Y4ETOM HUMEIOLIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yUETOM HOBOM HH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

. BJIAJIETh CITIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJISI TIPOIIECCa U Pe3yJibTaTa PEIICHUs] MaTEMAaTHUYECKON 3a/1auu;

. MPEABUAECTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4d, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAWJIEHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBHE pe3yNbTara NESATENIbHOCTH IOCTABICHHOW IEMH U YCIOBHSM, OOBSICHATH NPUYUHBI JTOCTIKEHHUS WIH

HEJOCTHKEHUS LI€IH, HaXOJUTh OIIMOKY, 1aBaTh OI[EHKY IPHOOPETEHHOMY OIIBITY.
HHPEAMETHBIE PE3YJIbTATHI

K xoniy o0y4ueHus B 7 kijaacce oOyJaronuics MOJYIUT CICIYIONTUE TIPEIMETHBIE PE3yIbTATHI:
Yuciia v BHIYMCIECHUAS
BrImotHATE, coueTast yCTHbIC U TMCbMEHHBIC TPUEMBI, apru(METUUECKHUE IEUCTBUS C pallHOHATBLHBIMH YUCIAMHU.



HaxonnTh 3Ha4YeHUs YMCIOBBIX BBIPAKEHHH, MPUMEHATh pPa3HOOOpa3Hble ClIOCOOBI ¥ MPUEMBI BBIUMCIIEHUS 3HAYEHUI JPOOHBIX BBIPAXKEHUH,
cojiep KalIix OOBIKHOBEHHBIE U IECATHYHBIC IPOOH.

[Tepexoaute OT OxHOW (OpMBI 3amucu 4ucend K Apyrodl (mpeoOpa3oBbIBaTh AECATHUHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpOOBb).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKUIKY M OLEHKY pe3y/bTaTa BBIYUCICHUM, OLCHKY 3HAYEHUN YHUCIIOBBIX BBIPAKEHUMN. BBINONHATE NEHCTBUS CO CTEIECHIMMU C
HaTypaJIbHBIMU [10Ka3aTEISMU.

ITpyuMeHATh NPU3HAKK JEITUMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemare mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBA3aHHBIC C OTHOIICHHEM BEJIMYUH, IPONOPLHAOHAIBHOCTBIO BEINYHMH, IPOLEHTAMM,
UHTEPIPETUPOBATH PE3YNIbTAThI PELICHUS 3a/1a4 C YUETOM OIPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30Bath anredpanvecKkyro TEPMHHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€ B MMPOLIECCE OCBOSHHSI YUeOHOTO MaTepuraia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHHH IIPU 3aJJaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

BrImonHaaTh npeoOpa3oBaHus 1EJI0r0 BRIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM MTOTOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHHME OJHOWIEHAa Ha MHOIOWIEH M MHOIOWIEHa Ha MHOIOWIEH, NMPUMEHATh (GOpMyJbl KBajpaTa CyMMbl M KBajpaTa
Pa3HOCTH.

OcymiecTBIATh pa3IoKeHHe MHOTOUICHOB Ha MHOKUTENHU C MIOMOIIbIO BEIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXKUTEIS, IPYIIIMPOBKY CIIaracMblX,
npUMeHEHHs (HOPMYJT COKPAIEHHOTO YMHOKCHUSI.

[TpumeHsTH Tpeobpa3zoBaHKss MHOTOWICHOB JJIsl PEIICHUS pa3IMyYHBIX 33]1a4 U3 MAaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PeaIbHOM NMPaKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIIMHU U1 IPe0Opa30BaHus BhIPAXKEHUM.

YpaBHeHus! M HEpABEHCTBA

Pematps nuHeliHbIE ypaBHEHMsI C OJHOW INMEPEMEHHOH, NMpUMEHsSs MpaBWiIa MEpexoja OT HCXOJHOTO YpaBHEHHUS K PaBHOCUIBHOMY €MY.
IIpoBepsTs, SBIISIETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpuMepsI nap YUce, ABISAIOIINUXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH IpadUK JMHEHHOIrO YpaBHEHHS C JABYMsS HEPEMEHHBIMH, MOJb3YSICh IpaUKOM, IPUBOAUTH MPUMEPHI
pELIEHNs] ypaBHEHUS.

Pemathb cuctemMpl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEpEMEHHBIMU, B TOM YHCJie TpadUUYEeCKH.

CocTaBiATh U pelaTh JUHENHOE YPAaBHEHUE WIN CUCTEMY JIMHEHHBIX YpaBHEHUH MO YCIOBHIO 33/1a4d, MHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar.

DOyHKIUHA

N300paxaTh Ha KOOPJIMHATHOW MpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JYy4H, OTPE3KH, HHTEpBaJbl, 3alUCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe.

OTMmeudaTh B KOOPAMHATHOM TIOCKOCTU TOYKH IO 33/1aHHBIM KOOpAMHATAM, CTPOUTh Ipaduku TuHEHHbIX GyHKIMI. CTpouTh Tpaduk QyHKINN

y = [x[.



OmnuceiBaTh ¢ TOMOLIbIO (PYHKIMH HM3BECTHBIC 3aBHCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTh, BPEMS, PAacCTOSHHE, II€Ha, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboTHI.

Haxonute 3HaueHne QyHKINH 110 3HAYEHUIO e€ apryMeHTa.

[Tonumatp rpadudeckuil Croco0 MpencTaBIeHUS M aHaIW3a WHPOPMALWHU, WU3BIEKATh M WHTEPHPETHPOBATH MHPOPMALUIO U3 TpapHUKOB
pEaNTbHBIX MPOIECCOB M 3aBUCHMOCTEH.

K koH1y 00ydeHus B 8 ki1acce 00y4aromuiics MOIyYuT CIeyIOUUe IPEIMETHbIE PE3YyIbTaThI:

Yuciia 1 BLIYUCICHUA

Hcnonb30BaTh HayajabHbIE NPEICTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX YMCEN JJIsl CPABHEHUs, OKPYIJIEHUS U BBIYUCIECHUH, N300pakaTh
JEHCTBUTEIBHBIE YUCIIAa TOYKAMU HAa KOOPAMHATHOU MPSMOM.

[TpuMeHsTh MOHSATHE apU(PMETHYECKOr0 KBaJApPAaTHOIO KOPHS, HAXOAUTh KBAJPATHbIE KOPHH, MUCIOJb3YsS MPU HEOOXOAMMOCTH KaJbKYJIATOD,
BBINOJIHATH MPE0Opa30BaHMsI BEIPAXKEHUH, COlepKaIMX KBaIpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcmonp30Bath 3anucy OONBIIMX M MAJIBIX YHCEI C TIOMOUIBIO IECATHYHBIX qpo0eit u creneneit uncna 10.

Anredpanyeckne BbIPaKeHUS

[TpyMeHsTh MOHATHE CTENEHH C LIEIbIM II0KA3aTeNIEM, BBIIOIHITH IPe00pa30BaHMsI BBIPAKEHUH, COAEpKAILMX CTEIIEHHU C LIEJIbIM [T0Ka3aTEIeM.

BBINONHATE  TOXIECTBEHHBIE NPeoO0pa3oBaHMs pPALMOHAJIBHBIX BBIPAKEHUII Ha OCHOBE NpaBWI JEMCTBUH HaJ MHOTOWIEHAMH U
aredpanvyecKuMH JIpoosiMHU.

PackiaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumeHnsTh peoOpa3oBaHMsl BBIPAKEHUHN JJIsl PELICHUS pa3IMYHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEXXHBIX [IPEIMETOB, U3 peabHON IPAKTUKH.

YpaBHeHus M HEpABEHCTBA

Pemate sMHEVHBIEC, KBaJpaTHBIC YPABHEHUS M PALMOHAIBHBIE YPAaBHEHUS, CBOJAIIMECH K HUM, CHCTEMBI JIBYX YpPaBHEHUH C JBYMs
[IEPEMEHHBIMU.

[IpoBoauTh mpocTellIne HCCIeT0BaHUS YpPaBHEHHWH W CHUCTEM YPAaBHEHMM, B TOM 4MCJIE C NMPUMEHEHHEM TrpapuuecKuX Mpe/CTaBIeHUN
(ycraHaBiIMBaTh, UIMEET JIM YPaBHEHHUE WM CUCTEMA YPAaBHEHUH peIlIeHUs, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYIMPOBKM 3aladM K €€ aiaredpanyeckol MOJEeNH C IMOMOIIBI0 COCTABJIEHUS YPAaBHEHUSI WM CUCTEMBI
YPaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MTOJTy4CHHBIN pe3yibTarT.

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIE HEPABEHCTBA C OJTHOM NEPEMEHHOU M UX CUCTEMBI,
JaBaTh TpapUUECKy0 WITIOCTPALIMI0 MHOXKECTBA peIlIeHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh ¥ MCTIONIB30BaTh (PYHKIMOHATIBHbIE TOHATHS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHNUs), ONPEEATh 3HaueHNe (QYHKIIUHU T10
3HAYEHUIO apTyMEHTa, OIpeIesaTh CBOWCTBA (YHKIUU 1O €€ rpauKy.

Crpoutsb rpauku 3eMeHTapHbIX GYHKINN BUIA:

y =k/X,y=x2,y=x3,y=[x|, y = VX, OIHCHIBATb CBOICTBA YNCIOBOI (YHKIHH IO e rpaduKy.

K xoniy o6yduenus B 9 kiacce oOyJaronuiics MOJYyIUT CICTYIONTHE TPEIMETHBIE PE3yIbTATHI:
Yuciia v BHIYMCIECHUAS



CpaBHMBATB U YIOPSIOYUBATh pallMOHAIbHBIE U HPPALIIOHAIBHBIE YHCIIA.

Bomonuate apupmernyeckne ASHCTBHS C pallMOHAIBHBIMU YHCIAMH, COYETasi YCTHbIE M MUCHbMEHHBIC NMPUEMBI, BBIOJIHATH BBHIYUCICHUS C
UppalMOHAILHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN ¢ LENbIMU IOKA3aTEeNsIMU U KOPHEH, BBIYMCIIATH 3HAYEHUS YUCIIOBBIX BHIPAYKEHUH.

OKpyrisTh 1€HCTBUTENBHBIE YUCIIA, BBITOIHAT IPUKUAKY PE3yJIbTaTa BEIYMCIEHUH, OLIEHKY YUCIIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemiate nuHelHbIe U KBafipaTHbIE ypPaBHEHMsI, ypaBHEHHUS, CBOSILMECS K HUM, IpOCTeHIINe JpOOHO-pallMOHaIbHbBIE YPABHEHUS.

Pemath cuctemsl IByX JTMHEHHBIX YpPAaBHEHUH C JABYMS IEPEMEHHBIMU M CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS
JIMHEHHBIM.

Pemate TekcTOBBIE 3aJaun ajreOpandeckUM CIOCOOOM C IOMOIIbIO COCTABICHMS YpPaBHEHHs WM CHCTEMBbl JABYX YPAaBHEHUH C IByMs
[IEPEMEHHBIMH.

[TpoBoauTh MpocTeiilne HUCCIEeAOBAaHUS YPABHEHUH M CHUCTEM YypaBHEHMH, B TOM 4YMCJIE C IPUMEHEHHMEM TIpapHUuecKuX MpeCcTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM YpaBHEHUE UM CUCTEMA YPAaBHEHUH PELIEHMS], €CIIM UMEET, TO CKOJIBKO, U IpOYEee).

Pemiate nuHelHble HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300paXkaTh pellleHUe HEPAaBEHCTB Ha YMCIOBOM NPSMOM, 3aKChIBaTh PELICHUE C
IIOMOLUIbIO CUMBOJIOB.

Pemate cucTeMbl JUHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, M300pakaTh PELIEHHE CUCTEMBI
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3a/1a4.

DOYyHKIUHA

Pacrnio3HaBaTh (yHKIMM M3Y4EeHHBIX BHIOB. [loKa3plBaTh CXeMaTHMUYECKH PACIOIOKEHHE Ha KOOPAMHATHOHM IMJIOCKOCTH TpadHuKOB (PYyHKIHI
Buma:y = kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |X|, B 3aBHCHMOCTH OT 3HaueHHil K03(hDUIMEHTOB, OMUCHIBATH CBOHCTBA
GbyHKIHi.

Ctpoutb 1 n300paxxaTb CXeMaTUYeCKU TpaduKy KBaIpaTUUHBIX (YHKIMI, OMUCHIBATh CBOMCTBA KBAAPATUUYHBIX (DYHKUIUN MO UX rpaduKam.

Pacnio3HaBaTh KBajpaTHuHyl (yHKIMIO 1O (opMmyse, MPUBOAUTH MPUMEPHl KBAJAPAaTHUHBIX (GYHKUMNA U3 peaabHOM KU3HH, (DU3MKH,
TFE€OMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacnioznaBathk apudmeTHyeCcKyro 1 r€OMETPUUECKYIO TPOTrPECCUN IIPU Pa3HBIX CIIOCO0axX 3aJaHMsL.

BBINONHATE BBIYMCICHUS C UCIIOB30BaHUEM (OPMYIT N-TO WieHa apu(pMeTHIEeCKO U reOMEeTpHUUECKON MPOTrpeccuii, CyMMBbI IIEPBBIX N YJIECHOB.

N306paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCJIOBBIMHM IIOCJIEJOBATEIBHOCTAMM, B TOM 4YHCIE 33Jaud W3 PEAIbHOM JKU3HU (C MCIOJIb30BAaHUEM
KaJIbKYJATOPA, HU(MPOBBIX TEXHOJIOTHI).



PEAJIMBALIUA BOCIIMTATEJIBHOI'O IIOTEHHHUAJIA HA YPOKAX AJITEBPBI ITPEAIIOJIATAET CJIEAYIOIIEE:

- YCTaHOBJICHHUE JOBEPHUTEIIBHBIX OTHOIICHUH MEXAY YYHTEIIEeM M €ro yYeHHKaMH, CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHUATHIO YYaIIMMHCS
TpeOOBaHUM M MPOCHO yUUTEIIS, IPUBIICICHUIO MX BHUMAHUS K 00CYKIaeMON Ha ypoke HHPOPMAIINK, aKTUBH3AIMH UX TIO3HABATEILHOU NEATEIIbHOCTH;

- MOOYXXJEHHE IIKOJBHUKOB COOJIONATh Ha YPOKE OONICHPUHATHIE HOPMBI TOBEACHUS, TMpaBHIa OOMICHUS CO CTApIIUMHU (YUUTEISIMH) H
CBEPCTHUKAMH (IIKOJLHUKAMH ), PUHITUIIBI Y4eOHOW AUCIUILINHBI U CAMOOPTaHU3AIIH;

- IPUBJICYCHHE BHUMAHUS ITKOJLHUKOB K IIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YpOKax SIBJICHWUU, OpraHu3aIus uX paboThl C MOJTy4aeMO Ha YPOKE
COLIMATILHO 3HAYMMOW MH(pOpMaNHel — UHUIMHPOBAHUE €€ 00CYKIICHHUS, BHICKA3bIBAaHUS yUYaIlUMUCS CBOETO MHEHHS 10 €€ TOBOJY, BRIPAOOTKH CBOETO K
HEl OTHOIIICHUS;

- HCIOJB30BAaHUE BOCIHUTATEIIBHBIX BO3MOXHOCTEH COJEp)KaHHMs y4eOHOro NIpeaMera 4epe3 JASMOHCTPAIMIO ACTSAM IPHUMEPOB OTBETCTBEHHOTO,
TPaKJAHCKOTO TIOBEACHHUS, TPOSIBIICHUS YEIIOBEKOIIOOHS U TOOPOCEPIEUHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIIMX TEKCTOB I UTEHUS, 3a/1a4 JUIsl PEIICHHS,
MPOOJIEMHBIX CUTYallMi A7l 00CY>KISHHS B KJ1acce;

- NMPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (HOPM pabOThl YYaIIMXCS: WHTEUICKTYaJbHBIX HUIP, CTUMYJIHUPYIONIUX MO3HABATEIBHYIO MOTHBAIIHIO
IIKOJIbHUKOB; IUCKYCCHI, KOTOPBIE AAIOT y4YallluMCs BO3MOXXHOCTh MPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOIO TUAJIOra; TPYIIIOBOM paboThl MK paboTh
B I1apax, KOTOPbHIE y4aT MKOJIHHHKOB KOMAaHTHOW PaboTe U B3aMMOJICHCTBHUIO C IPYTUMH JIETHMU;

- BKJIIOYEHHE B YPOK MTPOBBIX MPOIEIYp, KOTOPBIE MOMOTAIOT MOIJAEPKAaTh MOTUBALIMIO JIeTEH K MOJYYCHUIO 3HAHUM, HATa)KUBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUH B KJIACCE, IOMOTAIOT YCTAHOBIICHUIO 100pOXkKenaTeIbHOW aTMOCc(hephl BO BpeMs YPOKa;

- opraHmzanus medcTBa MOTHBHPOBAHHBIX M JPYIMPOBAHHBIX YYAIIUXCS HAJ WX HEYCIEBAIOIIMMU OJHOKJIACCHUKAMH, NAIOLIETO LIKOJIbHUKAM
COIIMAJIBHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3AUMHOM MTOMOIIIH;

- WHMIMUPOBAHME U MOJAJECPKKA HCCIEAOBATENIBCKON NE€ATEbHOCTU IIKOJBHUKOB B PaMKax peaau3alii UMH WHAMBUAYAJIbHBIX U TPYNIOBBIX
HCCIIEI0OBATENbCKUX MPOEKTOB, YTO JACT MIKOJbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS TEOPETUUYECKOM MPOOIeMbl, HAaBBIK
TeHepUPOBaHUA M OQOPMIIEHHS COOCTBEHHBIX HJACH, HABBIK YBAKUTEIBHOTO OTHOLIEHUS K YYXHM uAesIM, Oo(opMmIeHHBIM B paboTax Apyrux
Mccre0BaTesNiel, HaBbIK MMyOJIMYHOTO BBICTYIUICHUS TIEPE]] ayIUTOPUEH, apr'yMEHTHPOBAHUS U OTCTAUBAHUSI CBOCH TOUKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne i/m HanmeHoBaHue pa3aenoB H TEM IPOrpaMMbI ‘ KonuyecTBo yacoB ‘ DnexTpoHHbIE (U(POBBIE) 00pa3oBaTEIbHBIC
| Beero | Kip || T/p | pecypenl
| 1 HqI/ICJIa Y BBIYUCIICHUS. PalinoHanpHbIe YKciia “ 23 H 2 H HBH6JII/IOTeKa LIOK https://m.edsoo.ru/7f415b90
| 2 HAJIFGGpqueCKHe BBIPKCHUS “ 25 H 1 H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f415b90
| 3 HYpaBHeHI/Iﬂ 1 HEPABEHCTBA “ 20 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edso00.ru/7f415b90
| 4 HKOOp,Z[I/IHaTLI u rpaduku. OyHKIUH H 23 H 1 H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f415b90
| 5 HHOBTOpeHI/Ie u 0000111eHIE H 7 H 1 H HBI/IﬁJ‘II/IOTeKa IHOK https://m.edsoo.ru/7f415b90
|OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 98 | & | [
8 KJIACC
Ne ii/mt HaumeHoBaHue pa3aenoB u TEM MIPOrpaMMbI ‘ KomnudectBo yacoB ‘ DnekTpoHHbIe (I(POBBIC) 00pa3oBaTEIbHBIC
’ Bcero H K/p H I1/p ‘ pecypchl
| 1 H‘-Incna U BbuncieHus. KBaapaTHbie KOpHU H 13 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 2 H‘-Incna 1 Beruncienns. CTeneHs ¢ MeIbIM [TOKa3aTeIeM H 6 H H HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f417af8
| 3 HAnre6pquec1<He BbIpakeHus. KBagpatHblil TpéxuieHn H 5 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 4 HAnre6pquec1<He BbIpakeHUs. Anredpandeckas 1poob H 15 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 5 HYpaBHeHI/m U HepaBeHcTBa. KBajpaTHble ypaBHEHUs H 15 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 6 HYpaBHeHHs{ U HepaBeHCTBa. CHCTEMBI ypaBHEHUH H 12 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 7 HypaBHeHI/IH U HepaBeHCcTBa. HepaBencTBa H 12 H 1 H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f417af8
| 8 H(DYHKHI/II/I. OCHOBHBIE TTOHATHS H 5 H H HBI/I6J'II/IOT€K3 IIOK https://m.edsoo.ru/7f417af8
| 9 ”CDyHKI_II/II/I. Yucnossle GyHKIUN H 8 H 1 H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f417af8
| 10 ”HOBTOpCHI/IC 1 000011IeHIE H 7 H 1 H HBI/I6JII/IOTeKa IHOK https://m.edsoo.ru/7f417af8
|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 98 | 8 | [
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9 KJIACC

Ne HauMeHoBaHue pa3iesinoB v TEM IPOrPAMMBI ‘ KomuuaectBo yacos ‘ DnekrporHble (MU(pPOBBIC) 00pa30BaTEIbHBIC

n/m | Beero H K/p H Il/p | peCypept
1 HqI/ICJIa U BBIYMCIICHUS. J[efiCTBUTEIBHBIC YKCIIa “ 9 H 1 H “BI/I6JII/IOTeKa IHOK https://m.edso00.ru/7f419d08
2 HypaBHeHI/IH 1 HEPABEHCTBA. Y PaBHEHUS C OJHOM IEPEMEHHOMN “ 14 H 1 H “BI/I6J'II/IOTeKa IMOK https://m.eds00.ru/7f419d08
3 HypaBHeHI/IH 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUI H 14 H 1 H HBI/I6J'II/IOTeKa IHOK https://m.edso00.ru/7f419d08
4 HypaBHeHI/IH 1 HepaBeHcTBa. HepaBeHcTBa H 16 H 1 H HBI/I6J'II/IOTeKa IHOK https://m.edso00.ru/7f419d08
5 || @ysximm | 16 || 1 | |Bu6mioTexa IIOK https://m.edsoo.ru/7f419d08
6 HqI/ICJIOBI)Ie [TOCJIEIOBATEILHOCTH H 15 H 1 H HBI/IGJH/IOTeKa IHOK https://m.edsoo.ru/7f419d08
7 HHOBTOpCHI/Ie, 000011IeHKE, CHCTEMATH3AIMS 3HAHUI H 14 H 1 H HEI/IGJH/IOTeKa IHOK https://m.edso0.ru/7f419d08
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