MYHHULHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
KIIMMOBCKAS CPEJJHASA OBIIEOBPA30OBATEJIBHAS HIKOJIA Ne2

AHHOTauMs K padoueii nporpamMmme
yueOHOro npeamera «Ajaredpa» (0a30Bblil YypOBEHb )

Pabouas mporpamma ydeOHOTO TIpeameTa «Anredpa» 00s3aTenbHONW TMpeaMeTHOH obnactn «MaTemaTtuka» SBISETCS
4acThl0 OCHOBHOH 00pa30oBaTelIbHOM MpOrpaMMbl OCHOBHOTO obiero oopaszoBanus (OOIT OO0O) MBOY Knumosckoii
COMI 2, pa3zpaborana B cootBeTcTBUU ¢ MyHKTOM 32.1 ®T'OC OO0 Ha ocHoBe DepepanbHOil pabodell mporpaMMsbl 10
anredpe u peanusyercs 3 roga ¢ 7 mo 9 kiacc.

Pabouas mporpaMma paszpaboTaHa y4duTeIIMA MaTEMaTHKH LIKOJIbI C HCIoab30BaHueM «KoHcTpykTopa pabounx
nporpamMm» caiita «Eannoe cogep:kanue oobuiero o0pa3oBaHus» B cOOTBeTCTBHH ¢ [lojoxkeHuem o pabounx mporpaMmax
U OmpenenseT OpraHu3alMio 00pa30BaTENbHON NESITENbHOCTH YUYHMTENs B IIKOJNE MO IpeaMeTy «Anredpa». Pabouas
porpaMMa COJIEPKUT CICAYIOLINE CTPYKTYPHBIE 3JIEMEHTHI:

-[IOSICHUTEJILHYIO 3aIIHCKY;

-coziep kaHne yueOHOTo mpenMeTa «Anredpay;

-IUIaHUPYEMBIC PE3YJIbTAaThbl (JII/I‘IHOCTHI)IG, METapPpCIMETHBIC 1 HpeILMeTHble);

-TeMaTH4ecKoe IJIaHNPOBaHue, chOpMUPOBaHHOE € YIETOM paboueil mporpaMMbl BOCIIMTAHHUSA U BO3MOXXHOCTBIO
ucnonb3oBanus IOP/ILIOP.

Pabouas mporpamma oOcyxaeHa Ha 3acenanHum [IIMO yuurteneift ecTeCTBEHHO-HAYYHOTO IIMKJIA IIKOJBI,
MIPUHATA pelIeHneM TNenarormdeckoro coseta (mpotokon Nel or 30.08.2024r.), yrBepxkaeHa mpukazom mo MbOY
Kimumosckoit COIIINe2 Ne100 ot 30.08.2024r. B kauectBe yactu coaepxkanus OOIT OO0

Ha ocnoBe nmanHoii mporpamMmbl yumrteneM paspabareiBaetcst KTII B coorBerctBum ¢ [lomoxenuem o
KaJIeHIapHO-TEMaTHYECKOM IUIAHUPOBAaHMM 10 Y4yeOHOMY mpeamery, Kypcy, monyiro. KTII paccmarpuBaercst Ha
3acemannu [IIMO u cornmacyercs ¢ 3amecturenieM mo Y BP.

Bbinucka
M3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

PABOYAS ITPOTPAMMA
yueOHOro npeamera «AJjredopa»
I o0ydarmuxes 7 - 9 Kiaccos
CpoOK peanm3anuu 3 roaa

Brinucka BepHa

JUpeKTop mKOoIbL: & - ADi; {FpaqéBa H.A.

£

E25=]

pe. 2l KaumoBckan
Le5oX, COM Ne2




IHHOACHUTEJBHASA 3AIIUCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTI'O OOMIET0 0Opa30BaHWs: OHA OOECIIeYNBAET MU3ydeHHE
IPYTUX JAUCHUWIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK W TYMAHHTApHOTO LHWKJIOB, €€ OCBOGHHE HEOOXOAWMO s
MPOJIOJDKEHUST 00pa3oBaHWsl M B TOBCEAHEBHON KW3HU. Pa3zBuTme y OOyYaromMXcsi HAy4YHBIX MPEJCTaBICHUH O
MIPOMCXOXK/IEHUN M CYINTHOCTH aireOpandeckux abCTpaKIwii, Crtocobe OTpaXeHHST MaTeMaTHIeCKON HAyKOW SBICHHUHA H
MPOIIECCOB B TPHPOJE M OOIIECTBE, POIM MAaTEMaTHYECKOTO MOAEITUPOBAHUS B HAYYHOM IO3HAHWUM M B IPAKTHKE
croco0cTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAa4deCTB MBINUICHUS, HEOOXOAWMBIX JUIA aJanTalud B
coBpeMeHHOM IudpoBoM obmecTBe. M3ydeHne anreOpsl oOecriedrnBaeT pa3BUTHE yMEHHWs HaAOI0aTh, CPaBHHUBATH,
HaXOJWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBINIICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NefCTBUS M BBIBOJBI, (pOpMYIHpoBaTh yTBepkAeHus. OcBoeHne Kypca anreOpbl o0ecredurnBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHHS OOydYarolmMXcs: OHHM WCHOJB3YIOT JIeAYKTUBHBIE W WHIYKTHUBHBIE pacCyXIeHus, oO0OoOIeHne u
KOHKpeTH3aluioo, abcrparupoBanne W aHanormo. OOydeHume anredpe mpearnonaraeT 3HAYATENBHBIN 00BEM
CaMOCTOSITETIFHON JIEATEHPHOCTH OOYYaIOIIUXCS, TOATOMY CaMOCTOSITENIFHOE pEIIeHHe 3ajad SBJSeTCS pealn3anueit
NEeSTeTLHOCTHOTO MPUHIIAIIA O0yUYESHISI.

B ctpykrype mporpamMmbl yaeOHOTO Kypca «AnreOpa» i OCHOBHOTO 00IIero oOpa3oBaHHS OCHOBHOE MECTO
3aHAMAIOT COJEPXKATEIbHO-METOANYECKAe JHHUU: «YWcaa W BBIUUCICHUSN», «ANTeOpandecKue BBIPAKESHU,
«YpaBHeHHS W HepaBeHCTBay, «DyHkimmy. Kaxkngas u3 3Tux copepKarenbHO-METOIUYECKAX JIMHAN pa3BUBaeTCS Ha
MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYS C IPYTUMH €ro TUHMSIMH. B xome m3yueHus y4eOHOTO Kypca
00yJaroIMMcs TPUXOAUTCS JOTHIECKH PACcCYKIATh, UCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK. B CBSI3M € 3TUM B
mporpaMMy y4eOHOTO Kypca «AnreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIC BO BCEX OCHOBHBIX
pazzmenax MaTeMaTH4ecKoro o0pa3oBaHMs W CIIOCOOCTBYIOIIME OBJAJEHHIO OOYYarOIIMMHCS OCHOB YHHBEPCAIBHOTO
MaTeMaTH4YecKoro si3bika. CoaepKaTelbHOW U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOro Kypca «Anredpa» SBISETCS ero
WHTEIPUPOBAHHBIN XapakTep.

COI[Cp)KaHI/IC JIUHUM «YUucna M BBIYMCIICHUS) CIIYKUT OCHOBOM JJIsA HaﬂbHeﬁmeFO N3y4YCHUSA MATCMAaTUKH,
CHOCOOCTBYET PAa3BUTHIO y OOYYalONIMXCSl JIOTHYECKOTO MBIIUICHHS, (HOPMUPOBAHUIO YMEHHS TIOJBb30BaThCS
AJIrOpUTMaMH, a TAaK¥XE HpHOGpeTeHI/IIO IMPAKTUYCCKUX HAaBBIKOB, HCO6XOI[I/IMBIX JJIsA HOBce):[HeBHOI\/'I )KU3HU. Pa3zButne
MOHATHSI O 4YKCIie Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs CBS3aHO C pallMOHAJIBHBIMH WM HPPAIMOHATBHBIMU
qyuciaMy, (OPMHUPOBAHUEM TMPEACTABICHUIA O JCHCTBUTEIBHOM 4YHUCIE. 3aBEPIICHHE OCBOCHUS YWCIIOBOW JIMHUHU
OTHECEHO K CpeIHeMY 001eMy 00pa30BaHUIo.

ConepxaHue JByX anreOpandecKkux JHHUN — «AnreOpandyeckue BHIPOKEHHS» M «YPaBHEHHs M HEPaBEHCTBa
croco0cTByeT (QOPMUPOBAHHIO Y OOYYAIOUIMXCS MaTeMaTHYeCKOro arrmaparta, HeoOXOAWMOTro sl pelleHus 3ajad
MaTEeMaTHKH, CMEXHBIX MPEIMETOB H MPaKTHKO-OPHUEHTHPOBAaHHBIX 3a7a4d. Ha ypoBHE OCHOBHOTrO 001Iero oOpa3oBaHHs
y4eOHBI MaTepHuas IPYMIUPYETCs BOKPYT PallMOHATBHBIX BRIpOKEHUI. AlreOpa IeMOHCTPUPYET 3HAUEHUE MaTEeMaTHKU
KaK fA3bIKa [JIs1 TOCTPOCHHUA MAaTEMAaTUYCCKUX MOI[eHeﬁ, OIucaHusd MMPOUCCCOB U SIBIICHUI pcajJibHOr0 MHpa. B 3aa4un
06yquI/151 anre6pe BXOIAT TaKXKE HaJ]LHeﬁmee pa3BUTHUE aJITOPUTMHUYCCKOTO MBIIIJICHUA, HeO6XOIlI/IMOFO, B 4aCTHOCTH,
JUIE  OCBOGHHMS Kypca WH(QOPMATHKH, M OBJIAJCHUE HaBBIKAMH JIEAYKTHUBHBIX paccyxkaenuil. I[IpeoOpasoBaHue
CHMBOJIBHBIX (DOpM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxkanre (yHKIMOHATHHO-TpaUUeCKOW JWUHUM HAICICHO Ha TOJydeHHe OOYyJaronIMMUCs 3HAHUA O
GYyHKIHUSIX Kak BaKHEHIIEH MaTeMaTHYeCKOW MOJENH ISl ONMHCAHUS W HMCCIICIOBAHUS PAa3HOOOPA3HBIX IPOIECCOB H
SBJICHUH B TIpUpoJie U odecTBe. M3ydyenne Matepuana crnocoOCTBYET pa3BUTHIO Y OOYYAIOIIMXCSI YMEHHUS HCIIOJIb30BATh
pa3NuYHbIE BBIPA3UTENBLHBIE CPEACTBA S3bIKAa MATEMATHKU — CJIOBECHbIE, CHMBOJIMYECKHE, IpaduecKie, BHOCUT BKJIAJ B
(hopMUpOBaHUE MPEACTABICHUN O POJIM MATEMATHKH B Pa3BUTHH IIUBUIIH3AINH U KYJIbTYPHIL.

CornacHo yyeOHOMY IJIaHy B 7-9 Kiaccax M3ydaercsl yueOHbIH Kypce «AnreOpa», KOTOPBIM BKJIIOYAET CIEAYIOIIUE
OCHOBHBIC pa3zlieibl cojepxaHus: «Yucia W BBIYHCICHUS», «ANTeOpandecKkue BBIpAXCHUs», «YpaBHGHUS U
HEpaBEHCTBay», «DyHKITUNY.

Ha usyuenue yueOHoro xypca «Airedpa» orsoaurcsi 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Hepeno), B 8
knacce — 102 vaca (3 vaca B Henenro), B 9 knacce — 102 gaca (3 yaca B Hezleno).

COJAEP)KAHUE YYEBHOI'O TIPEIMETA



7 KJIACC

Yucna ¥ BLIYUCTICHUSA

Hpobu OOBIKHOBEHHBIE W JECATHYHBIC, IEpPexXoa OT OaHOW ¢opMbI 3amuch apobeir k apyroi. llomsTue
panMOHAJIBHOIO 4YHCJA, 3aIlKCh, CPABHEHHUE, YNOPSAAOYMBAHHE PALMOHAIBHBIX 4Hcel. ApupMeTHdecKue OEHCTBUS C
pannoHaJIbHBIMU YucCIaMu. Pemenne 3a1a4 U3 peanbHON NPAaKTUKY HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejeM: ONpelesieHHe, PeoOpa3oBaHUE BHIPAKEHUM HAa OCHOBE OIPEICICHUS,
3anuch 00sbIKX yuces. [IponeHTsl, 3an1ucey NPOLEHTOB B BUAE APOOH 1 APOOH B BUE IPOLEHTOB. TpH OCHOBHBIE 3a1a4Ul
HAa TPOLICHTEHI, PEIICHUE 3a/1a4 U3 PEAIbHOW MIPAKTHUKH.

IIpuMeHeHne NPU3HAKOB AETUMOCTH, Pa3loKEeHHE HA MHOKATENH HATYPAJIbHBIX YUCEIL.

PeanbHble 3aBHCHMOCTH, B TOM 4HCIIE IPsMas 1 00paTHAs IPONOPLUUOHAIBHOCTH.

Anredpandeckne BbIpasKeHUsI

IlepeMeHHBIE, YWCIOBOE 3HAYCHHE BBIPDAXKCHUS C IepeMeHHOM. JlomycTHMble 3HA4eHHs IEPEMEHHBIX.
[IpencraBnenue 3aBUCHMOCTH MEXAY BeIMuMHaMy B Buae (opmyinsl. Berumcnenus no ¢opmynam. IIpeoGpasoBanue
OyKBEHHBIX BBIPAKCHUH, TOXXIECTBEHHO PaBHBIC BBIPAXKECHUS, IPaBUiIa IpeoOpa3oBaHus CyMM U IIPOU3BEACHUM, IpaBuiia
PACKpPBITHS CKOOOK M MPHUBEICHUS MOA00HBIX ClIaracMbIX.

CBoiicTBa cTeneHy ¢ HaTypaJbHBIM ITOKa3aTeeM.

OpHounieHs! 1 MHOrowIeHbl. Ctenens MHorowieHa. Clo)keHue, BBlMUTaHue, YMHOKEHHE MHOTOWIEHOB. DOopMyIIbI
COKpalIEHHOTO YMHOXKEHHUS: KBajJpaT CyMMBI M KBaapaT pasHocTH. dopmyna pa3HOCTH KBajapaToB. PasnmoxeHue
MHOTOYJIEHOB Ha MHO>KUTEJIH.

YpaBHeHNs M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBUIIa MPeoOpa3oBaHysl ypaBHEHHUS, PABHOCHILHOCTh ypaBHEHUH.

JluneiiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YUCIO KOPHEW JMHEMHOIO YpPAaBHEHHs, PEILIECHUE JIMHEHHBIX
ypaBHeHuil. CocTaBlieHHe YpaBHEHUH 0 YCIIOBHIO 3a/1a4ull. PelieHrne TeKCTOBBIX 3a/1ad ¢ TIOMOIIBIO0 yPaBHEHUIH.

JluneiiHOe ypaBHEHHE C OBYMSI NEpeMEHHBIMH U ero rpaduk. Cucrema ABYX JTHHEHHBIX YpaBHEHHUH C JABYMsI
NepeMEeHHBIMU. Pemenne cucteM ypaBHEHUH cIocoO0M MOICTaHOBKH. [IprMeph! perieHns TEKCTOBBIX 3a/1ad C TIOMOLIBIO
CUCTEM YPaBHEHHM.

DYyHKUNHU

Koopaunara touku Ha mpaMoil. YucrnoBele mpoMexyTku. PaccrosiHue Mexay IByMsl TOYKaMU KOOPIMHATHOM
IpsAMON.

[psmoyronbHas cuctema kKoopaunat, ocu Oxu Oy. AOciycca ¥ opJiHAaTa TOYKM Ha KOOPAWHATHOW TUIOCKOCTH.
[Mpumepsr rpadukoB, 3aaaHHbIX QopMmynaMu. UteHrne TpadukoB peabHbIX 3aBucuMocTed. [lonstue gynkuuu. ['paduk
¢byukimu. CpoiictBa (ynkuumit. Jluneiinas ¢ynkuus, e€ rpaduk. I'padux dynkuuun y = |X|. I'paduyeckoe pereHue
JINHENHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KVIACC

Yuciia u BIYUCIEHUSA

KBagpatupiii kopens u3 uucna. llonarme 00 wuppaunoHanbHOM uyucie. JlecaiTuuHble NPHONMKEHUS
uppauroHaibHeIX unces. CBoiicTBa apu(METHYECKMX KBAJPATHBIX KOPHEH M HMX NPUMEHEHHE K NpPeoO0pa3oBaHMIO
YHCIJIOBBIX BBIPAKEHUI M BEIUMCIICHUSAM. J|eHICTBUTENbHBIE YHCA.

CreneHs ¢ LENbIM M0Ka3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alIKACh YHCIA.

Auredpanveckue BbIpaskeHHs

KBanpatsslil TpéxuiieH, pa3noxkeHne KBapaTHOro TpEX4IeHa Ha MHOXKHUTEIH.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apobu. CroxkeHue, BBIYUTAHHE, YMHOXXEHHE,
JeNieHne anredpanyeckux aApooel. PanmoHansHble BEIpaXKEHUS U UX IPeoOpa3oBaHue.

YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBagpaTHOTO ypaBHeHHs. Teopema Buera. Permenue ypaBHeHHH,
CBOJSIIMXCS K IMHEWHBIM U KBagpaTHbBIM. [Ipocreiimme qpoOHO-paioHaabHbIe ypaBHEHUSI.

I'paduueckast mHTEpHIpeTaMs ypaBHEHUH C IBYyMsS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX YPaBHEHHHA C ABYMS
nepeMeHHbIMU. [IprMepsl perieHns CUCTeM HETMHENHBIX YPAaBHEHUH ¢ JBYMs NIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3a1a4 anreOpandecKiuM CIocoOOM.

UucnoBsle HepaBeHCTBa M WX cBoiicTBa. HepaBeHCTBO ¢ onHONM mepeMeHHOH. PaBHOCHIBHOCTH HEPAaBEHCTB.
JIuneiinble HepaBeHCTBA C OAHON IepeMeHHON. CHUCTEMBI TMHEWHBIX HEPABEHCTB C OJHOI MEPEMEHHOM.

DOyHKINH



[oustre ¢pyukipu. O0JaCTh ONPEASIICHUS ¥ MHOKECTBO 3HaueHUH QyHKIuU. CriocoOsl 3a1aHusl PyHKIIUHA.
I'padux ¢yaxiun. Ytenune cpoiictB ¢yHkiuu 1o e rpaduky. IIpumepsl rpadukoB QyHKIHN, OTpaXkaroIIux
peasbHbIE MPOLIECCHI.
DyHKIH, ONMHCHIBAIONTIE TIPSMYIO U 0OPATHYIO IPOTIOPIMOHATBHEIE 3aBHCUMOCTH, NX rpadukn. OyHKImH Y = X°,
y=xy= VX, y=|x|. 'pacdmueckoe perieHre ypaBHEHHIA U CUCTEM ypPaBHCHUIA.
9 KJIACC

Yucsa 4 BbIYUCTCHUS

PanyonaneHble yKcna, UppalMOHAIBHBIC YHCIA, KOHEYHbIE M OCCKOHEYHBIE NECSTUYHBIE APOOH. MHOXKECTBO
NEUCTBUTEIbHBIX YHCEN, IEHCTBUTENbHBIE YHMCIAa KaKk OECKOHEYHBIE [eCSATHYHble ApoOH. B3ammHO oxHO3HA4HOE
COOTBETCTBHUE MEX1Yy MHOXKECTBOM JCHCTBUTENBHBIX YHCET U KOOPAUHATHOMN MIPSIMOH.

CpaBHeHHE OCHCTBUTENBHBIX YHCEN, apupMETHIECKUE IEHCTBUS ¢ AEHCTBUTEIBHBIMU YUCIAMH.

Pazmepbl 00BEKTOB OKPYKAOLIET0 MUPa, AJUTEIBHOCT IIPOLIECCOB B OKPY’KAIOIIIEM MHPE.

[IpubnmxEéHHOE 3HAa4YEHUE BEJIMYMHBI, TOYHOCTh HpuOmMwKeHus. OkpyrieHue uucen. Ilpuknmaka u oueHka
pe3yabTaTOB BEIYMCICHHH.

YpaBHeHMs1 U HepaBeHCTBA

JIuneliHoe ypaBHeHue. Penienre ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHeHHM, CBOAAINUXCS K KBaApaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl
peUIeHUs] ypaBHEHUN TPEThEW U YETBEPTOU CTENEHEH Pa3IOKECHUEM HA MHOXKUTEIH.

Pemenue npoOHO-panioHaIbHBIX YpaBHEHHH. PellieHne TeKCTOBBIX 3a/1a4 are0pandecKuM METOIO0M.

VYpaBHeHHE ¢ ABYMs TMEpPEeMEHHBIMH W ero rpaduk. Pernenme cucteM IBYX JHMHEWHBIX ypaBHEHWH C JByMs
NepeMeHHbIMH. PelieHne cucteM IBYX YPaBHEHUM, OJHO W3 KOTOPBIX JHUHEMHOE, a APYroe — BTOPOU CTEIECHU.
I'paduueckast uHTEpHIpeTALMSI CUCTEMBl YPAaBHEHHM C IByMS IIEPEMEHHBIMH.

Pemenwne TeKCTOBBIX 33729 anrebpandeckuM CriocoO0OM.

HucnoBble HEPABEHCTBA U UX CBOICTBA.

PemieHrue NHHEWHBIX HEPABEHCTB C OAHOW NEpPeMEHHOM. PelleHne CUCTEM JMHEHWHBIX HEPABEHCTB C OJHOMU
nepemenHoi. KBagparHele HepaBeHCTBa. ['paduueckass MHTepIpeTanyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
NIEPpEMCHHBIMU.

DYyHKUNHU

Keanpatnunast pynkuwms, e€ rpaduk u cBoiicta. [lapabona, KoopAWHATHI BepIIMHBI apaboibl, OCh CUMMETPUH
mapaboJIbL.

I'padmku dyskrmit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |X| u ux cBoiicTsa.

Yuc/i0BbIE MOCT€10BATEILHOCTH U MPOrpPeccuu

[loHsiTHE YNCIIOBON MOCIEN0BATEILHOCTH. 3a1aHUe MOCIEN0BATEIbHOCTH PEKYPPEHTHOM (opMyoi u hopmynoil
N-ro 4JjeHa.

Apudmernyeckas U reoMerpuueckas mnporpeccud. @opMmynsl N-ro dieHa apuPMETHUYECKOW M reoMEeTPHUECKON
MPOTPECCHUi, CYMMBI IEPBBIX NUIICHOB.

N3o0pakenne 41eHOB apu(METHUECKOH U T€OMETPUIECKOM MPOrpeccuil ToOUKaMu Ha KOOPAWHATHOM IUIOCKOCTH.
JInHeWHbI 1 SKCTOHEHIMANBHBIN pocT. CII0KHBIE TPOLIEHTHI.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yJbTaThl OCBOCHHUS IPOrPaMMBI YUeOHOTO Kypca «Anredpay XapaKTepu3yroTcs:

1) naTpuoTHYecKoe BOCINTAHME:

MPOSBICHUEM HWHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHHCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHHUSAM POCCHUMCKMX MaTEMaTHKOB M POCCUHCKOM MaTeMAaTHYECKOMN IIKOJIBI, K MCIIOJIB30BAHUIO 3THUX JOCTH)KEHUHI
B APYT'HX HayKax M MPUKIaTHBIX cepax;

2) rpaxIaHcKoe U JyXOBHO-HPaBCTBEHHOE BOCIINTAHME:



TOTOBHOCTBIO K BBITIONHEHHIO OOSA3aHHOCTEW TpakIaHWHA ¥ peaju3aliil ero IpaB, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (WYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHW, MPOLEAYp TPAKIAHCKOTO OOIIeCTBa
(HanpuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K OOCY)KICHHIO STHYECKUX TIPOOJIEM, CBS3aHHBIX C MPAKTHIECKAM
MIPUMEHEHNEM TOCTIKEHHI HAYKH, 0CO3HAaHUEM BKHOCTH MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAoBOe BOCIUTaAHHE:

YCTaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B pEIICHWH MPaKTHYECKHWX 3a7ad MaTeMaTHYeCKOW HAalpaBIeHHOCTH,
OCO3HaHWEM BOXHOCTH MAaTEMaTHYECKOTO 00pa30BaHUsS HA MPOTSHKEHUH BCEH YKHM3HH IS YCIIEITHON TpodhecCHOHATBHOM
NEeSTeFHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM W TIOCTPOSHHEM WHIWBUIAYATbHON
TpPaeKTOPUH 00pPa30BaHMS U )KU3HEHHBIX TUIAHOB C yUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTnyecKoe BOCIUTAHHE:

CIIOCOOHOCTHIO K YMOIIMOHATFHOMY M 3CTETHYECKOMY BOCTIPHSATHIO MaTEMaTHYECKUX OOBEKTOB, 3a7ad, pElICHHUH,
paccyXaeHnl, YMEHHIO BHIETh MATEMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUSL:

OpHEHTAallMe B JEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YelIOBeKa, NMPUPOABl W OOIIecTBa, MOHMMAaHWEM MaTeMaTHYeCKONH HayKh Kak cdepbl
YeJI0BEeUECKOMN JACATCIBHOCTH, 3TaIlOB eé Pa3BUTUA W 3HAYUMOCTU JIA Pa3sBUTHA HUBUIIN3AIMH, OBJIAACHHUEM A3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOM Ky.TIbTypOfI KakK CpCIACTBOM IIO3HAHHA MHpaA, OBJIAACHHCM HpOCTefIHIHMH HaBbIKaMU
HCCIIEI0BATENBCKOM NEsITEbHOCTH;

6) puznyeckoe BocnuTanue, GopMUPOBaHNE KYJIbTYPbI 310POBbSI H IMOIMOHATBLHOTO 0JIATONOTYYHSI:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUECKUE 3HAHUS B WHTEpPECaX CBOETO 37I0POBBs, BEACHHUS 3AO0POBOrO 0Opasza
KHU3HH (340pOBOE THTAHHE, COANAHCUPOBAHHBIM PEKUM 3aHSATHH W OTAbIXa, PeryjsipHas (u3ndeckas akTHBHOCTB),
c(OPMHUPOBAHHOCTHIO HAaBBIKA pEQIICKCHH, IPU3HAHUEM CBOETO NpaBa Ha OMIMOKY M TaKOTO e MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHME:

OpHCHTaHHCﬁ Ha TPHUMCHCHHE MATECMAaTUYCCKUX 3HAaHUH e peUICHUA 3aJdad B O6JIaCTI/I COXpPaHHOCTH
OKpY>Kalollled Cpeibl, TUIaHUPOBAHUSA IMOCTYNKOB M OLIEHKM KX BO3MOYKHBIX IOCJIEACTBUM ISl OKPYXKaloIIEH Cpenbl,
0CO3HAaHHEM TITO0ATLHOTO XapaKTepa IKOJIOTHIECKUX Po0IeM U ITyTell X pelICHNUS;

8) amanTanusi K N3MEHSIOMIMMCS YCJIOBUSIM CONMAJIBHOI M NPUPOAHOI cpebl:

T'OTOBHOCTBHIO K I[eﬁCTBPIHM B YCJIOBUAX HeOHpeI{eJ’IéHHOCTI/I, MOBBIICHUIO YPOBHA CBOEH KOMITETEHTHOCTH qgepe3
MIPaKTHYECKYIO IE€ATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX JIIOACH, IpHOOpeTaTh B COBMECTHOM JeSITETLHOCTH
HOBBIC 3HAHUA, HABBIKW U KOMIICTCHIIMU U3 OIbITA JAPYTIUX;

HEOO0XOIMMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM 4Hcie (HOPMYIHPOBATH HJECH, TIOHSATHS, TUTIOTE3BI 00
O6’beKTaX U ABJICHHUAX, B TOM 4YHUCJIC pPAHCC HCU3SBCCTHBLIX, OCO3HABAThb I[G(I)I/IHI/ITI)I CO6CTB€HHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMiO, BOCIPHHAMATH CTPECCOBYIO CHTYallMI0 KaK BBI3OB,
TpeOyIOMHiA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIe PElICHUS W JeHCTBUS, (OPMYITUPOBATh U OIIEHWBATH PUCKU U
nmocneAcTBrs, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBbleoruueckneaeiicTBusI:

[ ] BBISABJISITHD U xapaKTepnsoBaTL CYHIGCTBGHHBIG HpI/ISHaKI/I MAaTEMATHUYCCKUX OGBCKTOB, HOHHTHﬁ, OTHOHIeHI/Iﬁ
Mexcny IIOHATHAMMH, q)OpMy.HI/IpOBaTI) onpe;:[eneHHﬂ HOHHTHﬁ, yCTaHaBHI/IBaTB CYHIeCTBeHHBIﬁ HpI/I3HaK
KHaCCI/I(bI/IKaHI/II/I, OCHOBAHUSA IJIs1 O606H.I€HI/I$I u CpaBHeHI/ISI, KpI/ITepI/II/I HpOBO}II/IMOFO aHaJIMu3a,

® BOCIpPUHUMATH, (OPMYITUPOBATH M MPEOOPA30OBBIBATH CYXKJICHUS: YTBEPIUTENbHBIE W OTPHIIATEIbHEIC,
eIMHUYHBIC, YaCTHBIC U 00IHe, YCIOBHBIC,

® BBUIBIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W NPOTHBOpedHs B (akTax, JaHHbBIX,
HaOIIOJICHUSAX U YTBEPKIACHUSX, MIpejlaraTh KPUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA,

[ ] J€J1aTh BBIBOABI C HMCIIOJIB30BAHHMEM 3aKOHOB JIOTHUKH, JICIIyKTI/IBHBIX N HUHAYKTHUBHBIX YMO3aKHIOquHfI,
YMO3aKJIIOUEHUHN N0 aHAJIOTUU;

e pas30dupaTh JOKa3aTEIhCTBA MATEMAaTUYCCKUX VYTBEPKIAEHWUH (NpsAMBIE M OT TPOTHBHOTO), IPOBOAWTH
CaMOCTOSATENFHO HECIOXKHBIC JIOKa3aTeIbcTBAa MaTeMaTHYeCKuX (DaKTOB, BBICTpaWBaTh apTyMEHTAITHIO,
MIPUBOJIUTH IIPUMEPHI U KOHTPIIPUMEPEI, 000CHOBEIBATh COOCTBEHHBIC PACCYKICHUS;



BBIOMpaTh CIOcO0 pemieHHs y4eOHOH 3amayn (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIIEHHs, BHIOUPATh
HanOoJee MOAXOMAMINN C yYETOM CaMOCTOSITENILHO BBIACTICHHBIX KPUTEPHEB).

Ba3oBblencciienoBarebCcKHe1eiCTBUA:

UCTIONB30BaTh BONPOCHI KaK HCCIENIOBATEIbCKUI HMHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIIPOCHI,
(uKcupyolIe NPoTUBOpEUre, TpoliIeMy, CaMOCTOSTEIbHO YCTaHABIMBATE UCKOMOE U AaHHOE, (POPMHUPOBATDH
THIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3ULIUIO, MHEHHE;

MPOBOJUTH 110 CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY HECJIOKHBIM SKCIIEpUMEHT, HEOOIbIIIOe UCCIEeI0BaHNE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHIECKOT0 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEXKITY COOOM;
CaMOCTOSITEIBbHO (QOpPMYTUpOBaTh OOOOIICHUS M BBIBOABI MO pe3ylbTaTaM MPOBENEHHOTO HAOIIOJCHUS,
MCCIIEIOBaHNUS, OLICHUBATD IOCTOBEPHOCTD ITOJyYEHHBIX PE3YIIbTaTOB, BEIBOAOB U 0000IICHHI;
MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpoOIlecca, a TAKXKE BBIABHIaTh MPEINONOKEHHS O €ro Pa3BUTHH B
HOBBIX YCIOBHSIX.

PaGorta ¢ undgopmanueii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTD MH(OPMAINHY, TaHHBIX, HEOOXOAUMBIX AJIsl pEIICHHs 3a1auH;
BBIOMPATh, aHAJIM3MPOBATh, CHCTEMATH3MPOBATh M HMHTEPIPETHPOBATH MH(OPMAIMIO PA3IMYHBIX BHIOB H
(hopM mpencTaBreHus;

BBIOMpaTh (OpMYy MpeAcTaBiIeHUS HMHGOPMAIMM ¥ HUIIOCTPHPOBATH pEIIAaeMble 3adadd  CXEMaMH,
JrarpaMMaMu, HHOH TpauKON U MX KOMOMHAIMAMI;

OLICHMBATh HaJ&KHOCTh MHPOPMALIMU 10 KPUTEPHSIM, HPEAJIOKCHHBIM YUYHTENIEM WM C(HOPMYITHPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIEYHHBEPCAIbHbICYYeOHble1eiCTBUS:

BOCTIPHHUMATD ¥ (OPMYJIUPOBATH CYKJCHHUSI B COOTBETCTBUU C YCIOBUSMH U LENSMH OOIIEHHUSI, ICHO, TOYHO,
TPaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOIY
pelieHus 3a1a4u, KOMMEHTHPOBATh MOJTYYCHHBIN pe3ybTaT;

B X0A€ OOCYXIEHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOW TeMbl, IPOOJIEMBI, peliacMoi 3a1auu,
BBICKa3bIBaTh HMJEH, HAIlEJICHHBIC HA TIOMCK PEHICHUS, COTMOCTABISTh CBOM CYKACHUS C CYXKICHHSIMHU JPYTHX
YYaCTHUKOB JMajiora, 0OHApPYKHBaTh pa3iiMiue U CXOJACTBO MO3MINH, B KOPPEKTHOW (opMe HOpMYITHPOBATH
pasHoriacus, CBOM BO3paKEeHUS;

NPEACTABIIATh PE3yJAbTaThl PELICHUS 3aJauyd, 3KCICPUMEHTA, HCCIEJOBAHUS, INPOEKTa, CaMOCTOSTEIbHO
BbIOMpATh (popMaT BHICTYIUIEHUS ¢ YUETOM 3aJay NPE3eHTALMN K OCOOEHHOCTEH ayAUTOPHH;

MOHUMATh M HUCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBUAYAIHHON PaOOTHI MPU PEIIeHUH y4eOHBIX
MaTeMaTHYECKHX 3a/1a4;

MPUHUMATH 1LIeJIb COBMECTHOH JEATEIbHOCTH, IJIAHUPOBATh OPTraHU3aIllUI0 COBMECTHOW pabOThI, pacIpeieisTh
BUBI paboT, MOrOBapuBaThes, OOCYKAATh MPOIECC M pe3yiabTaT paboThl, 0000mMATh MHEHUS HECKOJIBKHX
JTIOJICH;

y4acTBOBaTh B IPyNNOBEIX (hopMax paboTsl (00CYkIeHUsl, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMEI H JPyTHE),
BBITOJIHSITH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOU JICHCTBUSI C IPYTUMH WICHAMH KOMaH/Ibl, OLIEHUBATh
KayecTBO CBOEr0 BKIaJa B OOMMH MPOAYKT TO KpUTEpUsIM, CHOPMYTHpPOBaHHBIM YYACTHUKAMH
B3aHlMOJICIICTBUS.

PeryisiTHBHBIE YHHBEPCAJIbHbIE yYeOHbIE TeHCTBHS
Camoopranuszanus:

CaMOCTOSITEIIBHO COCTABIIATD IJIaH, AITOPUTM PELICHUs 3a/1a4u (WIN €0 YacTh), BBIOMPATh CIIOCO0 PELICHUS C
Y4€TOM HMEIOIINXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHPOBaTh M KOPPEKTHPOBATh
BapHAaHTHI PEIICHUH C YIETOM HOBOH MH(OPMAIIHH.

CaMOKOHTpOJIL, IMOLMOHANbHBLIANHTENIEKT:

BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibTaTa PEHICHHS MaTeMaTHYeCKOW
3a7a4u;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TNPU PEIICHUH 3aJa4d, BHOCUTH KOPPEKTHBHI B
JESTeILHOCTh HAa OCHOBE HOBBIX 00CTOSITEILCTB, HAHIGHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHEC pe3yjbTaTa NMEATCIHLHOCTH MOCTABJICHHOW IIEIM W YCJIOBHSIM, OOBSICHATH MPUINHBI
TOCTYDKCHUS WITH HEJTOCTYDKCHIUS TSN, HAaXOIUTh OITMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATBI



K xonIy o0yuenms B 7 Kjacce 00yJIarOIIMICS TOTYyIUT CIICIYIONTHE TIPEIMETHBIC PE3YIIbTATHI:

Yncna v BHIYUCIEHUS

BrimonHATh, coueTast yCTHBIE B TMChMEHHBIE PUEMBI, apU(METHIECKHE TEHCTBIS C PAIIMOHATEHBIMA YHCIAMH.

Haxogute 3Ha4YeHWs YUCIIOBBIX BBIPAKEHWH, NMPUMEHATH pPa3sHOOOpa3HbIe CHOCOOBI M MPHUEMBI BBIYUCICHUS
3HAYeHUH JPOOHBIX BEIPAKEHUH, COAEePKAIUX OOBIKHOBEHHBIE U AECATUIHBIE TPOOH.

[lepexomuTs OT OHON (POPMBI 3aMKCH YUCET K APYToi (IPeoOpa3oBhIBATh AECATHIHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATUIHYIO IPOOB).

CpaBHUBATH U yIIOPSI0YNBATEH PAlMOHAIBHBIE YHCIA.

OKpyTJIATh Yncia.

BBINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUMN, OLICHKY 3HAYCHUN YMCIIOBBIX BBIPAXKECHUN. BRINOIHATE
NEeHCTBHS CO CTENEHSIMH C HATYPaIbHBIMHU MOKA3aTEIISIMIL.

[IpuMeHATh IPU3HAKY IENMMOCTH, Pa3IoKeHNEe Ha MHOXHUTEIN HaTypaTbHBIX YHCEN.

Pemarp npakTHKO-OpHEHTHPOBAHHBIE 3aJa4d, CBA3aHHBIE C OTHOIICHHEM BEIUYHH, MPOMOPIHOHATBHOCTHIO
BEJIMYWH, MPOIEHTAMH, HWHTEPIPETHPOBATh pPE3YyIbTAaThl pEHIeHHS 3afad C Y4ETOM OTpaHHYEHHUH, CBS3aHHBIX CO
CBOMCTBaMHU paccMaTpPHUBaEMBIX 0OBEKTOB.

Aaredpanveckue BbIPasKeHHUsA

Hcnonb3oBaTh anreOpanvecKyr0 TEPMHUHOJIOTHIO U CHUMBOJHUKY, MPUMEHSTH €€ B MPOILECCE OCBOCHUSI YUEOHOTO
MaTtepuaia.

HaxonuTs 3Ha4ueHus1 OyKBEHHBIX BBIPAXKEHUH MPHU 33IaHHBIX 3HAUYCHHSIX MTEPEMEHHBIX.

BrIimonHsaTs npeobpa3oBaHus LEIOro BEIPAKEHHSI B MHOTOWICH MTPUBEACHUEM MTOJJOOHBIX CIIaraeMbIX, PACKPBHITHEM
CKOOOK.

BrImonHATS YMHOKEHHE OHOWIEHA HA MHOTOUJIEH ¥ MHOTOYJIEHa Ha MHOTOYJICH, IPUMEHATH (DOPMYJIBI KBaIpaTa
CYMMBI U KBaJipaTa pa3HOCTH.

OcyIecTBIATh pa3iokeHHe MHOTOYICHOB HA MHOKUTEIH C TIOMOIIBIO BEIHECEHHSI 32 CKOOKH 00IIeT0 MHOKUTEITS,
TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUS! POPMYJIT COKPAIEHHOTO YMHOKEHHSI.

[MpumensTe npeoOpa3zoBaHUs MHOTOWICHOB [UIsS PEIICHHWS pa3IMYHBIX 3a1a4 M3 MaTeMaTHKH, CMEXHBIX
MIPEeIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYpaALHBIME MOKA3aTEISIMU [T IPE0OPa30BaHUs BBIPAKEHHH.

YpaBHeHHs M HEpaBEeHCTBA

Pewmate nuHelHbIE YpaBHEHUSI ¢ OJHOM NEPEMEHHOM, IPUMEHSS IIPaBUIIa IIEPEX0Ja OT UCXOJHOIO YPaBHEHHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, ABISETCS M YUCIIO KOPHEM YpaBHEHUS.

[MpumensTh Tpaduyeckre METOIbI IPU PEIICHUN JINHEWHBIX YPABHEHUH U UX CHCTEM.

[TonGupate mprUMepHI Map YUCEI, SIBISIOMNXCS pelieHHeM JTMHEHHOT0 YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Crtpouth B KOOPIMHATHOW IUIOCKOCTH TIpaUK JIMHEHHOIO YypaBHEHUSI C JBYMs MEPEMEHHBIMHU, IIOJIB3YSICh
rpaduKOM, PUBOIUTH MIPUMEPHI PEIICHUS] YPABHEHUS.

Pemath cucTempl IByX JTMHEWHBIX YPaBHEHHI C IBYMS IIEpEMEHHBIMH, B TOM YHUCIIE TPAQUIECKU.

CocraBnare M pelaTh JMHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX YpPaBHEHHMH IO YCJIOBHIO 3alayu,
HWHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33124y TOJYUYCHHBIN pe3ybTarT.

DOyHKINH

U3o0paxkaTb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIyYd, OTPE3KHU,
WHTEPBAJIBI, 3aIIMCHIBATh YUCIIOBbIE IPOMEXYTKH Ha alNreOpanyeckoM s3bIKe.

OTrMeuaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpDAMHATaM, CTPOUTH TpauKH JTUHEHHBIX
¢ynkuuii. Ctpouts rpaguk GyHKImu y = [X|.

OnuceiBaTh C MOMOILIBIO (PYHKIMK M3BECTHBIE 3aBUCHMOCTH MEXKIy BEIHYMHAMH: CKOPOCTh, BPEMS, PAaCCTOSHUE,
LIE€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEILHOCTD, BpEeMSsl, 00BEM padOTHI.

HaxonuTs 3HaueHne QyHKINY 110 3HAYCHUIO €€ apryMeHTa.

[lonumarp rpadudecknii crnoco0 NpeacTaBIeHUS W aHaNM3a HHGOOpMAlMH, U3BJIEKaTh M HHTEPIPETUPOBATH
nHPOPMAaLUIO U3 TPpapUKOB PEANBHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xonuy oOyuenus B 8 kinacce 00ydaromuics MOMYYHUT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yuca u BIYUCIEHUSA

Hcnonp3oBaTh HauanbHbIE MPEACTABIEHHUS O MHOYKECTBE JECHCTBUTEIBHBIX YHCEN JUIsl CPABHEHUS, OKPYIJICHUS U
BBIYUCIICHUH, M300pakaTh AEHCTBUTENbHBIC YMCIIA TOYKAMHU Ha KOOPAHMHATHOHN MPSIMOH.



[IpumenaTs moHsiTHE apUPMETHUECKOTO KBagpaTHOTO KOPHS, HAXOIWUTh KBAJIpaTHbIE KOPHHU, HCIIONB3YS INPH
HEOOXOUMOCTH KaJIbKYJSTOP, BBITOIHATH MPEOOpa30BaHMs BBIPAKEHHUH, COAEpKAIIUX KBaApaTHbIE KOPHU, UCTIOIB3YS
CBOICTBa KOpHEH.

Hcrmonp30BaTh 3amucH OOJBITUX W MAJIBIX YHCEIT C TIOMOIIBIO ACCATHIHBIX Ipo0eit u crenenei uncma 10.

Anredpandeckne BbIpasKeHUsI

[IpuMeHATh MOHSATHE CTENEeHH C IeNBIM TTOKa3aTelIeM, BBITIOIHATh MPeoOpa3oBaHUs BBIPAKEHHMA, COAEPIKAIIIX
CTEIEHU C LIEeJIBIM [OKAa3aTeNIeM.

BEBITOTHATE TOXKIECTBEHHBIC TPEOOpPa30BaHMS pPANMOHAIBHBIX BHIPAKCHWH Ha OCHOBE IIPAaBWII NECUCTBHHA HaI
MHOTOWICHAMH H aJITreOpandecKuMH IPOOSMH.

PacknanpiBaTe KBaapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumenaTs mpeoOpa3oBaHus BRIPAKEHUH ISl PEIISHUs Pa3INIHBIX 337ad U3 MAaTEeMaTHKH, CMEXHBIX TPEIMETOB,
U3 peaIbHOM MIPAKTUKH.

YpaBHeHMsI U HEPABEHCTBA

Pewate nuHeliHble, KBaApaTHbIE YPaBHEHUS W PAlUMOHAIBHBIE YPABHEHHS, CBOJSLIMECS K HHUM, CHCTEMBI JBYX
YpPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoaUTE NPOCTEHIINME HCCIECIOBAHUS YPABHEHUN U CHCTEM YPABHEHHMH, B TOM 4YHUCIE C HPUMEHEHUEM
rpaduUecKuX MpeCcTaBIeHUH (ycTaHABIUBATh, UMEET JIH YPAaBHEHHE WIIM CUCTEMa YPaBHEHUH pelleHUs], eCIi UMEET, TO
CKOJIBKO, U TIpouee).

[lepexomuTh OT CIOBECHOH (OPMYIHMPOBKHU 3aja4M K €€ anreOpauveckoil MOJAEIU C IMOMOIIBK COCTABICHHS
ypaBHEHUS WU CUCTEMBl ypaBHEHU, HHTEPIIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aj[aui MOJIYYCHHBIN pe3ysbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLUEHKHU, PElIaTh JINHEWMHbIE HEPABEHCTBA C OJIHOM
MEPEMEHHOM M HMX CHCTEMBI, JIaBaTh TpadUYecKkyr0 WLIIOCTPALUI0 MHOXKECTBA PEHICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DYyHKUNHU

[lonumath W WCHONB30BaTh (QYHKIHOHAIBHBIE TMOHATHS M S3bIK (TEPMHUHBI, CHMBOJMYECKHE O0O3HAUCHHSA),
OIIpeNeIsATh 3HaYeHNE (PYHKIMHU 110 3HAYSHHIO apTyMEHTa, ONPeIeNIsATh CBOMCcTBA PYHKIMH 1O €€ rpaduKy.

Crpouts rpaduku 3eMeHTapHBIX GYHKIUH BUAA:

y=kix,y=x3,y=x3y=|x,y= X, OIHCHIBATH CBOHCTBA YHCIOBOI ¢byHKIHH 110 e€ TpaduKy.

K koHiy oOyuenus B 9 kiaacce 00ydaroIMACS MOTYUYHUT CIIEAYIOMINE TPEIMETHBIC PE3yIbTATHI:

Yucna u BIYUCICHUSA

CpaBHUBATh U yNOPSI0UYMBATH PAlMOHAIBHBIE M HPPAI[OHATIBHBIE YHCIIA.

BrimonHsaTh apudmMeTnieckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIC M MHChMEHHBIC MPUEMBI,
BBITIOJHSTH BEIYUCICHUS C MPPAlMOHATIBHBIMU YHCIIAMH.

Haxoauts 3HaueHus cTeneHei ¢ HeabIMy oKa3aTeNsIMU U KOPHEH, BEIYUCIIATh 3HAYEHUS YHCIOBBIX BBIPAXKEHUH.

OxpyryiaTh JAEMCTBUTENBHbIE YHCIA, BBINOJHATh NPUKHUIKY pe3ylbTaTa BBIYUCIEHUI, OIIEHKY YHMCIIOBBIX
BBIPAKECHUM.

YpaBHeHNs M HEPpAaBEeHCTBA

Pemarr nuHelHble M KBaJpaTHBIE YpaBHEHHS, YpaBHEHMs, CBOJSAIIMECS K HHUM, MpocTeilmme apoOHo-
pamoHaNbHbIE YPaBHEHUSI.

Pemartp cucremMbl ByX JTUHEWHBIX YpaBHEHWH C ABYMS NEPEMEHHBIMH M CHCTEMBI JIBYX YpaBHEHWH, B KOTOPBIX
OJTHO ypaBHEHUE HE SBISAETCS JTMHEWHBIM.

Pematp TekcTOBBIE 33/1aUN aNreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABIEHUS YPAaBHEHUS WM CHCTEMBI ABYX
YpaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoanTE NpPOCTEHIIME HCCIIEIOBAHUS YPABHEHUN W CHCTEM YPAaBHEHHMH, B TOM 4YHUCIE C IHPUMEHEHUEM
rpadUyuecKuX MpeJICTaBICHHH (yCTaHABINBATh, UMEET JIM YPaBHCHUE WM CUCTEMa YPaBHEHUH pEelIeHUs, eCI UMEET, TO
CKOJIBKO, | TIpoYee).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pELICHWE HEPABEHCTB HA YHCIOBOM
MPSIMOH, 3aKCHIBAaTh PEIIEHUE C TOMOLIBI0 CUMBOJIOB.

Pemarp cuctemMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO,
n300paxkaTh pelIeHrue CUCTEMbl HEPABEHCTB Ha YMCIIOBOH MPSIMOM, 3alIMCHIBAThH PEILICHHE C IOMOILBI0 CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MPH PEILICHUH Pa3IMYHBIX 3a/1a4.

DOyHKINH



Pacro3naBath (yHKIIMM W3y4EeHHBIX BHIOB. I[lOKa3bIBaTh CXEMaTHYECKH pACIIONIOKEHHE Ha KOOPIWHATHOMN
miockocTH rpadukoB GyHKImit Buma: y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢, y = x%, y = VX, y = |x|, B 3aBucumoctn
OT 3HAYCHHUH KO3 PHUIIMEHTOB, OIIMCHIBATH CBONCTBA (PYHKIIMH.

Crpouts 1 n300paXkaTh cXeMaTHUeCKH rpaduKy KBagpaTHYHBIX (PYHKIHMH, OMUCHIBATH CBOMCTBA KBaApaTHYHBIX
¢GyHKIUM 0 UX TpaduKaM.

Pacrio3naBath KBagpaTHIHYIO (GYHKIHIO TI0 (hopMyIie, IPUBOANTH IPUMEPHI KBaAPATHYHBIX (QYHKINI U3 peaabHON
KU3HH, (DU3UKH, TCOMETPHH.

YucaoBble MOCIE10BATEILHOCTH H POTPeCCHH

Pacrio3naBath apru)METHUECKYIO M TEOMETPHIECKYIO IIPOTPECCHH TIPH PA3HBIX CIIOCO0ax 3aJaHusl.

BBIMOTHATS BBIYMCICHHS C HCIONB30BAaHWEM (GOpMYT N-To uieHa apu(QMETHYEeCKOH W TeOMETPHYECKOU
Iporpeccuii, CyMMBI IEPBBIX N YICHOB.

N300paskaTh WieHBI IOCIEAOBATEIIFHOCTH TOYKAMH HA KOOPIUHATHOM INIOCKOCTH.

Pematp 3amaun, cBA3aHHBIE C YHCIOBBIMH IOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 33aJa4l U3 PEATbHOM XH3HU (C
UCTIONIb30BAaHUEM KaJIBKYJISITOPA, IIM(POBBIX TEXHOIOTHH).



TEMATHUYECKOE IIVIAHUPOBAHUE

PabGouass mporpamma mo y4eOHOMY mpeaMery «AJaredopa» paspadoraHa
BOCIIMTAHMsI, YTO OTPa)keHO B JIMYHOCTHBIX INUIAHMPYEMBIX pe3yJbTaTax H olecledyuBaeT

¢ yuétom paboyeil mporpaMmslI

peajqu3anuro

uHBapuaHTHbIX MoayJeid (MM) mporpaMmmbl «YpouHasi [1eATE€IbHOCTHY», «BHeypouHasi AesiTeILHOCTB» H
«BHelKo/IbHbIE MEPONIPUSITHS.
7 KJIACC

No
n/m

HaumeHnoBaHue pa3zienoB u
TE€M MPOTrPaMMbI

Yucna ¥ BEIYUCICHHUS.
ParnmonanbHble ynciaa

KommuectBouacoB
Bcero KP I1P

25 1

OnekTpoHHBIE (ITU(POBHIE)
o0Opa3oBaTenbHBIEpECYPCHI

bu6nmoreka [JOK
https://m.edsoo.ru/7f415b90

IIporpamma
BOCITUTAHUS

HNM «YpouHnas
JAeATeJbHOCTbY.

AnrebpandecKueBbIPAKEHIS

ypaBHCHI/IH 1 HCPABCHCTBA

Koopawnnate! u rpaduky.
DyHKIUU

27 1

20 1

24 1

bubmunoreka LIOK
https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
https://m.edsoo.ru/7f415b90

Bu6nnoreka [JOK
https://m.edsoo.ru/7f415b90

MakcumanbHOE
WCTIONIb30BaHHE
BOCITUTATEIIBHBIX
BO3MOYXHOCTEHN
conep)aHus y4eOHOTO
npeaMeTa JIs
(dbopmupoBanus y
00yJaroIuXCs
poccuiickux

[ToBTOpenue u 06061IEeHNE

bubmmoreka IIOK
https://m.edsoo.ru/7f415b90

TPaJAUIIMOHHBIX TYXOBHO-
HPaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX
LIEHHOCTEH, pOCCUIICKOTO
HUCTOPUYECKOTO CO3HAHUS
Ha OCHOBE UCTOPUYECKOIO
TIPOCBEIICHIST;, TOI00p
COOTBETCTBYIOIIETO
COJIep>KaHUsl yPOKOB,
3aJlaHUM,
BCIIOMOTaTeJIbHBIX
MaTepuasoB,
MpOOJIEMHBIX CUTyalnuit
JUIst 00CYKICHUH
UM «Bueypounasn
AeATEJIbHOCTD>
Ie4YeHNEe UHAUBUIYyaJIbHbI
CTel 00yJaromuxcs B pami
[HBIX UMM KYPCOB, 3aHTH
(mo3HaBaTeIbHOM,
Hay4HO,
HCCIIeI0BATEILCKOM,
IIPOCBETUTENIbCKON
HAIpPaBICHHOCTH;)
UM «BHemKOJbHBbIE
MepONPUSITHS
BHemkonpHbBIC
TEeMaTUYECKUE
MEPOTIPUSITHS
BOCIIUTATEIILHON
HaINpaBJIEHHOCTH,
OpraHu3yeMble
eJIaroraMH 1o
MaTeMaTHKe

OBLIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

102 5 0

10


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Ne i/t

HaumenoBanue pasaenoB u
TE€M IPOTPaMMBI

KommuectBouacoB

Bcero KP

ITP

OnexkTpoHHbIE (IUPPOBEIC)
00pa3oBaTeIbHBICPECYPCHI

IIporpamma
BOCTIUTaHUS

Yucna 1 BBIYUCIIEHUA.
KBanpatHbsie KopHU
Yucna 1 BBIYUCIIEHUA.
CreneHs C 1eJIBIM
MOKa3aTeineM
AnrebpanvecKueBhIpaKeH
ns. KBagpaTHeIATpEXUIeH
Anre0panyecKUeBBIPAXKEH
usi. AnrebpandeckasgpoOb

15

15 1

bubnmoreka IJOK
https://m.edsoo.ru/7f417af8

bu6nmoreka IJOK
https://m.edsoo.ru/7f417af8

bu6nmoreka IJOK
https://m.edsoo.ru/7f417af8
buomuoreka LIOK
https://m.edsoo.ru/7f417af8

UM «YpouHnas
JNeSITeIbHOCTb.
IIpuBneuenue
BHUMAaHUS
00yJaroIuXcs K
LIECHHOCTHOMY aCIEKTY
HU3ydaeMbIX Ha ypoKax
NIPEAMETOB, SIBICHUN U
COOBITHH,
WHULUUPOBAHNE
00CyxIeHu,
BBICKA3bIBAHUI CBOETO

VYpaBHEHUS U HEPaBEHCTBA.
KBagpatHble ypaBHEHUSA
YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHH

15 1

13

bubmuoreka LIOK
https://m.edsoo.ru/7f417af8
bu6nmnoreka IJOK
https://m.edsoo.ru/7f417af8

MHEHUSI, BRIPAOOTKH
CBOET0 JINYHOCTHOTO
OTHOIIICHHUS K
HU3y4aeMbIM
COOBITHSM, SIBIICHHSM,

YpaBHEHUs U HEPABEHCTBA.
HepaseHnctBa

12 1

bubmuoreka LIOK
https://m.edsoo.ru/7f417af8

JHLAM.
IIpumenenue
HMHTEPaKTHBHBIX (hOpM

DyHKIUU.
OCHOBHBICTIOHSTHS
OYHKIUU.
YucnoBslepyHKIUH

bubmuoreka LIOK
https://m.edsoo.ru/7f417af8
bu6nunoreka IJOK
https://m.edsoo.ru/7f417af8

yaeOHOi1 paboThl —
HMHTEIJIEKTYalbHBIX,
CTUMYJIMPYIOLIMX
NI03HABaTEJIbHYIO
MOTHBAIHIO, UTPOBBIX
METOJIUK, JUCKYCCHH,

10

[NoBTopenue u 0600IICHNE

bubmoteka [IOK
https://m.edsoo.ru/7f417af8

JIAIOIIUX BO3MOXHOCTb
HNPUOOPECTH OIBIT
BEJICHHUS
KOHCTPYKTHBHOTO
QIaJiora; TPYyIIIOBOH
paboTHI, KOTOpast yIUT
CTPOHTH OTHOIICHHUS 1
JIeficTBOBATh B KOMaHJIE,
CIIOCOOCTBYET Pa3BUTHIO
KPUTHYIECKOTO
MBIIUICHHS.

UM «Bueypounasi
AEATECJIbHOCTD)
NeYeHHe WHAUBUYaIbHB]
Teil 00yJaronuxcs B pam
HBIX IMHU KYPCOB, 3aHATH}
(mo3HaBaTeIbHOM,
Hay4HO,
HCCIIeI0BATEIIbCKOH,
MPOCBETUTEICKOM
HAIPaBICHHOCTH;)

UM «BHemko/JabHbIE
MepOnpUSITH.
BuenikonbHbIe
TeMaTU4eCKue
MEpONPUSATHUS
BOCIIUTATEIbHON
HATIPaBJICHHOCTH,
OpraHU3yeMbIe
nefaroraMmu 1o
MaTeMaTHKe

OBILIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

102 5

11


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

No
/1

HaumeHnoBaHuepasnenos u
TEMITPOTPaMMBI

KommuectBouacoB

Bcero KP

1P

OnekTpoHHBIE (ITU(POBHIC)
o0OpaszoBaTenbHBIEPECYPCHI

IIporpamma
BOCITUTAHUS

Hucna 1 BBIYUCIICHUS.
JelicTBUTENbHBIE YUCa

bubmuoreka LIOK
https://m.edso00.ru/7f419d08

UM «Ypounas
AesITeJIbHOCTb.

YpaBHEHUS U HEPaBEHCTBA.
YpaBHEHUS C OJTHOM
MEPEMEHHOMN

14 1

bubmuoreka LIOK
https://m.edsoo.ru/7f419d08

pranuzams medcTa
MOTHBUPOBAHHBIX U
SPYIMPOBAHHBIX
00yYarOIIHUXCSI HAJT

YpaBHEHHS U HEPABEHCTBA.
Cucrembl ypaBHEHHA

14 1

bubmuoreka LIOK
https://m.edsoo.ru/7f419d08

HCYyCIICBAOIIMMU
OJHOKJIaCCHUKaMH, B
TOM YHCJIE C OCOOBIMHU

YpaBHEHHUS U HEPABEHCTRA.
HepageHnctpa

DyHKIUU

16 1

16 1

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08

Bu6nnoreka [JOK
https://m.edsoo.ru/7f419d08

00pa30BaTeIbHBIMU
MOTPEOHOCTSIMH,
NAIOIIEro 00yYaloUMCs
COLMAIIBHO 3HAYMMBIH
OITBIT COTPYAHMYECTBA H
B3aMMHOM TIOMOIIIY;

YucaoBbIeIOCIE40BATEIILHOC
TH

IToBTOpenue, obo0IIeHHE,
CHCTEMAaTU3alMI3HAHUI

OBIIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

15 1

18 1

102 6

12

bubmunoreka LIOK
https://m.edsoo.ru/7f419d08

bubmmoreka LIOK
https://m.edsoo.ru/7f419d08

VHUIUUPOBAHUE U
MOAJIEPIKKY
HCcCIe]0BaTEIbCKON
JIeATEITbHOCTH
00yJaroImuxcs,
IJIAaHUPOBAHUE U
BBITIOJTHEHUE
WHIUBUAYAIbHbBIX U
IPYIIOBBIX IPOEKTOB
BOCIIUTATEIILHON
HaIpaBJIEHHOCTH

UM «Bueypounast
AEATEJIbHOCTD)

neyeHre HHAUBUAYaIbHb
Teil 00yJaronuxcs B pam
HBIX UMHU KYPCOB, 3aHSTHI
(mo3HaBaTeIBHOM,
Hay4HO,
HCCIIe0BATEIIbCKOM,
MPOCBETUTEIBCKON
HAIPaBICHHOCTH;)

UM «BHemkoJbHbIE
MepONpHUSITUS».
BuenikonbHbIC
TeMaTUYeCKUe
MEPOTIPUSITHS
BOCHIUTATEIIBHOMN
HaIMpaBJICHHOCTH,
OpraHu3yeMble
mearoraMu 1o
MaTeMaTHKe



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

