MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HNCTOIICKASA OCHOBHAS OBIIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTauMA K padoyeil nporpamme
y4eOHOro npeaMera «AJaredopa» 1 7-9 Kjiaccos

Pabouast mporpamma yueOHoro mpeamMera «Anrebpa» o0s3aTeIbHOM MpeAMETHOH obmacth «MaremaTukay SBIseTcs
YacThl0 OCHOBHOH 0Opa3oBaTENbHOM MporpamMMmbl ocHOBHOTO obmiero oopazosanust (OOII OOO) MBOY Hcronckoii
OOIlll, pa3zpaborana B coorBercTBrH ¢ yHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHOil pabouell MPOrpamMMebl 1o
anredpe u peanusyercs 3 roaa ¢ 7 mo 9 kiacc.

Pabouas mporpamma pa3paboTaHa yudUTEISIMU MAaTEMAaTUKH IIKOJIbI ¢ HCIIONb30BaHHeM «KOHCTpyKTOpa pabounx
nporpaMm» caiita «EquHoe copepkanue o01iero oopazoBaHus» B COOTBETCTBHU ¢ [lonoskeHreM 0 pabovnx mporpammax
W ompefensieT OpraHu3alnio 00pa3oBaTENbHON ACATENBHOCTH YUYHUTENS B IIKOJNE MO HpeaMery «AnreOpay. Pabouas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-IIOSICHUTEIbHYIO 3aIIUCKY;

-cojiep)kaHue y4eOHOro npenMeTa «Asredpay;

-IJIAaHUPYEMBIC PE3YIIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4YecKoe MIaHpOBaHKue, CPOPMUPOBAHHOE C YIETOM paboyell MpOrpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucrons3oanus DOP/LIOP.

PaGouwas mporpamma ob6cyxaena Ha 3acemanuu [IIMO yuureneil mpeaMeToB ryMaHUTapHOTO IIUKJIA, MPHUHATA
pemenueM mnenarormdeckoro coera (mporokon Nel ot 30.08.2023r.), yrBepxkaena mnpukazom no MbOY Hcronckoit
OOII Ne38 ot 30.08.2023r. B kauectBe wactu conepxkanus OOIT OOO.

Ha ocHoBe mamHOi mporpamMmbl yuuTeneM paspabateiBactcss KTII B coorBerctBum c IlomokeHmem o
KaJleHIapHO-TEeMaTHYeCKOM IIJIAaHMPOBAaHWK M0 y4deOHOMY mpeamery, Kypcy, moxymo. KTII paccmarpuBaercss Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectutesneM o Y BP.

Boinucka
U3 OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMsl

PABOYASA ITPOI'PAMMA
yueOHOro npeamera «AJjaredpa»
AJIs odyyarommxcs 7 - 9 kiaccon
(0a30BbIil yPOBEHD)

CPOK peaju3aunum 3 roaa

MHNOACHUTEJIBHASA 3AIIMCKA

AureOpa SIBIS€TCS OZHUM M3 ONOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHUs: OHa OOECIIEUMBAET H3yUEHHE
IpYrux AWCLUUIUIMH, KaK €CTECTBEHHO-HAYYHOro, TaK M TyMaHWTapHOIO IMKJIOB, €€ OCBOEHHE HEOOXOOUMO s
MPONOJDKEHHs] 00pa30BaHMsA W B IOBCEAHEBHOW >KM3HHM. Pa3ButHe y oOyuarommxcs Hay4yHbIX IpeICTaBICHUH O
MPOUCXOKICHUN U CYHIHOCTH alreOpanvecKux adcTpakuuii, croco0e OTpakeHUs MaTeMaTHYECKOW HAyKOH SIBJICHUH U
MPOLIECCOB B NpUpOAE U OOIIECTBE, POJIM MAaTEeMaTHYECKOrO MOJAEIMPOBaHHUS B HAYYHOM IO3HAHMHM U B IPAKTUKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS W KayeCTB MBIIUICHUS, HEOOXOAMMBIX MAJsl ajanTaldd B
COBpeMeHHOM Lu¢ppoBoM obmiectBe. M3yuenue anreOpel oOecrieunBaeT pa3BUTHE yMEHHUs HaOmonaTh, CPaBHHUBATH,
HaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHMYHOCTU MBILUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
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JeUCTBHSI U BBIBOABL, (popMynupoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ECIEeUUBAECT Pa3BUTHE JIOTHYECKOTO
MBILUICHNST OOYYalOUIMXCS: OHW HCIOJB3YIOT JEAyKTHBHbIE W WHAYKTHBHBIE pacCykieHusi, o0oOmeHne u
KOHKpeTH3aluto, abcTparupoBaHue W aHanoruto. OOyueHune anreOpe mpennonaraeT 3HAYUTENBHBIA 00BEM
CaMOCTOATEIILHOW AEATENLHOCTH O0YYaIOLIMXCS, TOITOMY CaMOCTOSTENbHOE pElIeHHEe 3a1ad SBJSIETCS peann3anueit
NeATeIbHOCTHOTO MMPUHIIUTIA 00yYeHUSI.

B crpykrype mporpammsel yueOHOTO Kypca «Ajredpa» Ajsi OCHOBHOTO OOIIEro oOpa3oBaHHS OCHOBHOE MECTO
3aHUMAIOT COJAEPXKATENbHO-METOANYEeCKHEe JNUHHU: «Yucna ©  BBIYMCIEHHS», «Anredpandeckue BBIPaXKCHUS,
«YpaBHEHHS W HepaBeHCTBay», «DyHkumm». Kaxkmas M3 3THX copepKaTelnbHO-METOJMYECKUX JHHUU pa3BUBAeTCs Ha
MPOTSHKEHUU TPEX JIET M3YUEHHs Kypca, B3aMMOACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xonme u3ydeHus yaeOHOro Kypca
00y4JaronMMcst MPUXOAUTCS JIOTHUECKH PACCYKIATh, UCTIONB30BATh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBS3M € 3TUM B
nporpaMmy y4eOHOro Kypca «AJireOpa» BKIFOYEHBI HEKOTOPBIC OCHOBBI JIOTHKH, MPEICTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOro oOpa3oBaHMA M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMUCS OCHOB YHHBEPCAIHLHOTO
MaTeMaTH4YeCcKoro si3bika. CoaepikaTeIbHON W CTPYKTYpPHOH OCOOEHHOCTBIO Yy4eOHOTo Kypca «Anredpay» sBISETCsl ero
MHTETPUPOBAHHBIA XapakTep.

Coz{epmaHI/Ie quHUM «Yucina M BBIYHCIIECHUSY CIIY)KUT OCHOBOM JUISL Ila)'[BHeﬁIlIeI‘O HU3Yy4YCHHA MaTEMAaTHKU,
CIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOI'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIb30BATHCS
aJropuTMaMu, a TakK¥Xe HpI/IO6peTeHI/IIO MPaKTUYCCKUX HABBIKOB, HCO6XO,Z[I/IMI)IX JJIsL HOBCGI[HCBHOf/i )ku3Hu. Pa3Butue
MOHATHS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHWsl CBA3aHO C PAIMOHAJBHBIMUA U HPPaIMOHATBHBIMU
guciaMy, (OpMHUPOBAHUEM IIPEJACTABJICHUH O JACHCTBUTEIBLHOM 4YHMCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOW JIMHHUU
OTHECEHO K CpemHeMy o0IeMy 00pa3oBaHMIO.

ConepkaHre JByX anreOpauvecKux JHHUN — «AnreOpanyeckue BBIPOKEHUS» M «YPaBHEHHsS W HEPAaBEHCTBA
crocoOcTByeT (POPMUPOBAHUIO Y OOYYAIOMIMXCS MaTeMaTH4YecKoro armrapara, HeoOXOJUMOro sl pelleHHs 3ajad
MaTeMaTHKH, CMEXHBIX TIPEAMETOB M MPAKTHKO-OpHUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe OCHOBHOro obmiero oopasoBaHus
y4eOHbIA MaTepuaj IPYyINIUPYETCs BOKPYT PAllMOHAIBHBIX BBIPaKECHHH. AJredpa IeMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH
KaK A3bIKa [JIs1 MOCTPOCHUSA MATEMATHYCCKUX MOHeHeﬁ, ornucaHusd IMmpoueccoB u SIBJICHUN pcajibHOro Mupa. B 3a1a4uu
o0ydeHUs anreOpe BXOJAT TaKXKe JNaTbHEHIee Pa3BUTHE aNTOPUTMUYECKOTO MBIIIICHUS, HEOOXOIUMOro, B YaCTHOCTH,
JUI OCBOGHHWSI Kypca HWH(POPMATHKH, H OBJIAJICHUE HaBBIKAMH JICTYKTHBHBIX paccyxneHuid. [IpeoOpazoBanmue
CHMBOITLHBIX (POPM CITOCOOCTBYET PAa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanve (yHKIHOHATBHO-TpaQUIeCKOH JTMHUM HAIENICHO Ha TOJIydYeHHE OO0yJaloImUMHCS 3HAHUUA O
(YHKISIX KaKk BaKHEHIIEH MaTeMaTH4ecKOH MONENH Ui OMMCAHWA W HCCIEeNOBAHHS Pa3HOOOPA3HBIX IPOILIECCOB U
SIBIIGHUI B TIpHUpoie u oomecTBe. M3ydeHrne MaTtepraia criocoOCTBYET Pa3BUTHIO y 00YyJafOIUXCs YMEHHS HCIIOb30BaTh
pasIMYHBIE BRIPA3UTENBHBIE CPENICTBA SI3bIKAa MATEMAaTHUKN — CIIOBECHBIE, CHMBOJIMYECKHE, TpadudecKkrie, BHOCHT BKIIaJ B
(hopMupOBaHUE MPENCTABICHUI O PO MATEMATHUKH B Pa3BUTHH [TUBIIIA3AINN U KYJIbTYPHI.

Cornacuao yueOHOMY IJIaHy B 7-9 Kilaccax u3ydaercss yaeOHbBIH Kypc «Anredpay, KOTOPBIA BKITIOYAET CIEAYIOIIHE
OCHOBHBIE paslenbl copepkaHus: «Uwmcma W BBIUHCICHUA», «ANTeOpamuecKue BBIPAKEHUS», «YpaBHEHHI U
HEpaBEeHCTBaY, «DYHKITUI.

Ha uzyuenne yuebHOro Kypca «Anredpa» orBogurcs 306 gaco: B 7 kimacce — 102 gaca (3 gaca B Hezmeno), B 8
kimacce — 102 gaca (3 gaca B Henenmo), B 9 kimacce — 102 gaca (3 gaca B Hememro).

COJEPXAHHUE YYEBHOI'O IIPEJIMETA

7 KJIIACC

Yucaa u BbIYUCTEHHUS

Jpobu OOBIKHOBEHHBIE U JECSATUYHbIE, IEPEeXOoA OT OxHOW ¢opMbl 3amucu aApobed k apyroi. llonsitue
PalMOHAJIBHOTO YHCIA, 3alMCh, CPaBHEHHE, YHOPSIOYMBAHHME PALMOHAIBHBIX ducen. Apudmerndeckue AEHCTBHUA C
palroHaJIbHBIMU YncIaMy. Pelienne 3a1a4 U3 peasibHOM MPAKTHKU HA YaCTH, Ha JPOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelieM: OIpelesieHre, NMpeoOpa3oBaHuE BBIPAXKEHUH Ha OCHOBE ONpeEeNeHUs,
3anmuch OonbmMx yucen. [IpoueHTsl, 3anuck NPOLeHTOB B BUAE IpoOu 1 Ipo0H B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aaui
Ha IPOLIEHTHI, pEICHHE 3a]ja4 U3 PeaIbHOM MPAKTUKU.

[IprmeHeHue NpU3HAKOB AETUMOCTH, PA3N0KEHNE HA MHOXKUTEIN HATYpaJIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IpsMasi U 00paTHAs MPOIIOPLIMOHATIBHOCTH.

Aure0panvecKkue BbIpaXeHHs



[lepeMenHBle, YHUCIIOBOE 3HAUYEHUE BBIPAXKEHHS C IepeMeHHOW. JlomycTHMble 3HAa4YeHHUS IEPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTH MEXKIY BeIHMYMHAMU B Bujae (opmyinsl. Beruucnenus mo ¢opmyinam. [IpeoOpasoBanue
OYKBEHHBIX BBIPa)KEHHI, TOKICCTBEHHO PaBHBIC BHIPAXKEHHSI, TPaBUila MpeoOpa3oBaHusl CyMM U IPOU3BEICHUN, MpaBHia
PaCKpBITUSI CKOOOK M MPUBEACHUS MTOJOOHBIX ClIaraeMbIX.

CBoJCTBa CTENEHU C HATYPAJIbHBIM IIOKa3aTEIEM.

OpHousneHs! 1 MHOrowieHbl. CTenenb MHorousaeHa. CioxeHue, BBIMUTaHHE, YMHOKEHHE MHOTOUI€HOB. DOpMyIIb
COKPAILEHHOIO YMHOXEHUS: KBaApaT CyMMbl U KBaJpaT pasHocTd. DopMyiia pasHOCTH KBajaparoB. PazmoxeHue
MHOT'O4JICHOB HA MHOKUTENH.

YpaBHeHHs U HEPAaBEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHUs, TIpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHHH.

JIuneilHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIIO KOPHEH JIMHEHMHOrO0 ypaBHEHMs, pPELICHUE JIMHEHHBIX
ypaBHeHuil. CocTaBlieHHE YPaBHEHUMN 0 YCIOBHIO 3a/1aur. PerieHre TeKCTOBBIX 3a71a4 ¢ ITOMOIIBIO0 YPaBHEHHI.

JluneiiHOe ypaBHEHHE C ABYMs IepeMeHHbIMH M ero rpaduk. Cucrema ABYX JHMHEHHBIX ypaBHEHUI C AByMs
nepeMeHHBIMU. Perienue cucreM ypaBHEHUH criocoOoM mocTaHOBKH. [IpuMepsl perieHus TEKCTOBBIX 3a71a4 ¢ TOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopaunara touku Ha mpsmoil. YucrnoBsle MpoMexyTKd. PaccrossHMe MeXAy IBYMs TOYKaMH KOOpPIMHATHOM
psIMOH.

[psmoyroneHas cuctema koopauHaT, ocu Oxu Oy. AOcumcca ¥ OpAMHATA TOYKH Ha KOOPAMHATHOW TUIOCKOCTH.
[Mpumeps! rpadukos, 3aaaHHbIX (hopmynamu. UreHne rpadukoB peanbHbIX 3aBucuMocTeid. [Tonstie ¢ynkunu. ['paduk
¢ynkiuu. CpolictBa Qynkumid. Jluneiinas ¢ynknus, e€ rpaduk. ['paduk dynknmm y = [x|. ['padudeckoe pemenue
JINHEHUHBIX YPABHEHUM U CHCTEM JIMHEWHBIX YPaBHEHU.

8 KJIACC

Yncaa v BHIYUCTEHUS

KBampatuerit  koperr w3 uucna. lloHsatne 00 wuppandoHaIbHOM Yucie. JlecATHIHBIE TPUOIMKESHUS
WppalMoHaIbHBIX uncenl. CBoWCTBa apu(pMETHYECKHX KBaJpaTHBIX KOpHEH W WX NpPHMEHEHHEe K MpeoOpa30BaHUIO
YHUCIIOBBIX BBIPAXKEHHUU U BBIYUCIICHUSAM. [IelCTBUTENBHBIC YHCTIA.

CreneHb ¢ 1eNbIM MMOKa3aTenneM U e€ cBoricTBa. CTaHmapTHAS 3allMCh YMCIA.

Adre0panyeckue BbIpaKeHHs

KBaapatHblii TpEXuiieH, pa3iiokeHUE KBaApaTHOTO TPEXUIeHa HA MHOKHUTENH.

Anrebpandeckas apods. OCHOBHOE CBOICTBO anreOpamdeckoi apodu. CrokeHue, BBHIYMTaHHE, YMHOXKEHHE,
IeJICHUE anreOpanmdeckux apodeii. ParpionansHbie BRIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHMSs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyna KOpHEH KBaapaTHOTO ypaBHeHHWs. Teopema Buera. Pemenwme ypaBHEeHUH,
CBOJSIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme npoOdHO-panimoHaIbHBIE yPaBHEHMS.

I'padmueckas wHTEpmpeTanusi ypaBHEHHU C IBYMs TEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHHUH C ABYMs
nepeMeHHBIMU. [IpuMeps! pemeHns cucTeM HeTMHEHHbBIX YPaBHEHHH ¢ ABYMS TIEpEMEHHBIMH.

Pemmenrie TeKCTOBBIX 33729 anreOpandecKuM CIiocoOOM.

UucnoBble HepaBeHCTBA M WX cBoicTBa. HepaBeHCTBO ¢ OfHON mNepeMeHHOH. PaBHOCHUIIBHOCTH HEPABEHCTB.
JIunelinble HepaBEHCTBA ¢ OAHOI nepeMeHHON. CHCTEMBbI IMHEHHBIX HEPABEHCTB C OQHOU MEPEMEHHOM.

DyHKIUU

[onsarue ¢pynkmun. OOIacTh ONpeneneHns U MHOXKECTBO 3HaueHnH (yHKun. CriocoObl 3a1aHns (yHKITHA.

I'paduk ¢dysxnun. Urenune cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumepsl rpadmkoB (QYHKIHH, OTpa)KarOIUX
pealbHbIE TIPOIIECCHI.

DyHKIUM, ONHCHIBAIONINE TIPAMYIO U 00PaTHYIO NPONOPIHMOHAIBHEIE 3aBUCUMOCTH, X Tpaduku. OyHKuun y = X2,
y = %%, y = Vx, y=|x|. ['paduaeckoe perieHne ypaBHEHHiT 1 CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciaa v BbIMHCIEHHS

PanmonanpHble 4Yncia, UppaloOHANBHBIC YHCIA, KOHEYHbIE W OECKOHEYHBIE JeCSITHYHBIC APoOH. MHOXECTBO
JICCTBUTEIBHBIX YHCEN, JCHCTBUTENBHBIC 4YHCIa Kak OECKOHEUHBbIC NEeCATHYHBIE IpoOu. B3anMHO OIHO3HAYHOE
COOTBETCTBHUE MEXAY MHOXKECTBOM JICHCTBUTENBHBIX YUCET U KOOPAUHATHOU MPSIMOM.



CpaBHeHHE AEHCTBUTENBHBIX YHCEI, apu(METHIECKIE JEUCTBHS C ACHCTBUTEIBHBIMH YHCIAMU.

Pa3mMepbl 00bEKTOB OKPYKAIOMIEr0 MUPA, JJIUTEILHOCTH MPOLECCOB B OKPYIKAIOILIEM MHpE.

[Mpubnmx€éHHOE 3HAaYEHWE BENUYMHBI, TOYHOCTh NpUOMKeHus. OkpyrieHue umcen. [Ipukuaka W OIEHKa
PE3YJIBTATOB BBIYUCIIEHUN.

YpaBHeHNs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelenue ypaBHEHUN, CBOASINUXCS K TUHEHHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHeHuH, CBOAAIMIMXCS K KBaApaTHBIM. brukBanpaTHoe ypaBHeHue. [Ipumepst
peLIeHNs] YpPaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM HAa MHOKUTEIH.

Pemenne 1poOHO-paiioHaNbHBIX YpaBHEHH. PellieHne TeKCTOBBIX 3a/1a4 allreOpandecKiM METOIOM.

VYpaBHeHHe C ABYyMs IEpeMEHHBIMU M ero rpaduk. PemieHuwe cucreM ABYX JHHEWHBIX YpaBHEHHH C JABYMS
MepeMEeHHbIMU. PellleHne cucteM [ByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroeé — BTOPOM CTEIEHH.
I'paduueckas uHTEpIIpETAIMS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3ajau anredpanyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPAaBEHCTB C OJHOM INEpeMEHHOM. PellleHue cHCTEM JIMHEHMHBIX HEPABEHCTB C OJHOU
nepemenHod. KBazapatHele HepaBeHcTBa. ['paduyeckas WHTEpIpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMH.

DYyHKUINHU

Ksanpatuunas ¢ynkums, e€ rpaduk u cpoiictsa. [Tapaborna, KOOpIUHATEI BEPIIMHEI apaboibl, OCh CHMMETPHH
apa0oJIbL.

I'padmku dyskimii: y = kx, y = kx + b, y = k/x, y = x%, y = Vx, y = |x| u ux cBoiicrsa.

YucJsioBbie M0CAEA0BATEBHOCTH H NPOrPeccuu

[ToHsTHE YNCIIOBOM MOCISIOBATEILHOCTH. 3aaHNe ITOCIIEA0BATEIbHOCTH PEKYPPEHTHON (GopmMyInoit u dhopmyoi
N-ro wieHa.

Apudmernyeckass U reomerprueckasi nporpeccrn. @opmysbl N-ro WieHa apupMETHUIECKOH M TeOMETPHUYECKOM
MIPOrPECCHM, CyMMBI IIEPBBIX NUIIEHOB.

N3o0paskeHre YWICHOB aprU(pMETUICCKON M IeOMETPHUYSCKON MPOrPEeCCHi TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH.
JInHelHbIN 1 SKCTIOHEHITHATLHBINA pocT. CII0KHBIE TPOIICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YUEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE Pe3yabTAaThl OCBOCHHUS MTPOrpaMMBbI yaeOHOTO Kypca «ANredpa» XapaKTepu3yroTCs:

1) naTpuoTHYeCcKOe BOCIIUTAHUE:

MPOSIBICHHEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHCKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIECHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTHUYECKOM IIKOJIbI, K UCIONb30BAHUIO ATHX JAOCTH)KECHUM
B IPYTUX HayKaX W MPUKIQIHBIX cepax;

2) rpaKIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOTHEHHIO OOS3aHHOCTEH TpakIaHWHA W peaju3aliil ero MpaB, NPEACTaBICHHEM O
MaTeMaTHYeCKNX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOIENyp TPa)KJIaHCKOro oOIIecTBa
(mammpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO 3THYECKHX IPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHEHNEM JIOCTHKEHUH HAYKH, OCO3HAHNEM BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHITUIIOB B ICITENFHOCTH YUEHOTO;

3) Tpya0BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTHBHOE YyYacTHE€ B pEIISHHM NPaKTHYECKHX 3a/Jlad MaTeMaTHYeCKOW HaIpaBJIEHHOCTH,
OCO3HAHUEM Ba)KHOCTH MATEMATHYECKOTO 00pa30BaHUs HA MPOTSDKEHUH BCEH YKM3HM JIJIS YCIEITHONW MpodecCHOHaTbHON
NEeSITETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHWH, OCO3HAHHBIM BHIOOPOM U IIOCTPOCHHUEM WHIVBHIYaIbHON
TpaeKTopuu 00pa30BaHUsI U )KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHSTUIO MATEMAaTUYECKUX OOBEKTOB, 33714, PELICHHUM,
paccykKaeHul, yMEHUIO BUAECTh MATEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;
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5) neHHOCTH HAYYHOT0 IIO3HAHNSA:

OpHEHTalMell B JEATENBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHHMH 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHUSl YENOBEKa, NPUPOIBI W OOIIecTBa, MOHMMAHHMEM MaTeMaTHYecKOW HayKH Kak cdepsl
YEIOBEUECKON NEeATENbHOCTH, JTAaloB €€ pPa3BUTUS M 3HAYUMOCTU IJISl PA3BUTHS LUBUIM3AIHMH, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTH4eCKOW KyJIbTYypOH KaK CpPEICTBOM IO3HAHUS MHpa, OBJIAJCHHUEM MPOCTEHIIMMH HAaBBIKAMHU
HCCIIeIOBATENILCKON ACATENBbHOCTH;

6) ¢pusnyeckoe Bocnutanue, GpopMuUpoBaHue KYJIbTYPbI 310POBbS U IMOIHMOHAIBHOIO 0JIATONOTYYHsI:

TOTOBHOCTBIO NMPUMEHAITh MaTeMaTHUYECKHE 3HAHUS B MHTEPEcax CBOETO 3J0pOBbsl, BEACHHUS 370pOBOro oOpasza
KHU3HH (340pOBOE MUTAHME, COANAHCHPOBAHHBIA PEKHMM 3aHSATHH M OTIbIXa, peryisipHas Qu3nueckas aKTUBHOCTB),
c(OpPMHUPOBAHHOCTHIO HaBBIKa pepiiekcu, TpU3HAHUEM CBOETO MTPaBa Ha OIIMOKY M TAKOT'O YK€ MpaBa APYyroro 4eaoBeKa;

7) 3Ko0J0rHYecKoe BOCIIMTAHME:

OpHCHTalMell Ha NPUMECHEHHWE MaTeMaTHYeCKHMX 3HAHWW Ui pelleHus 3ajJad B OOJIACTH COXPAaHHOCTH
OKpYXKaroIlle Cpelbl, MIAHUPOBAHUS IMOCTYIKOB M OLEHKH MX BO3MOXKHBIX ITOCIEACTBUH Ui OKpYXArolleH Cpensl,
OCO3HaHWEM TJI00AILHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH WX PelICHHS;

8) ananTanus K N3MEeHAIOIIUMCS YCIOBHIM CONMATBHOI M PUPOAHON Cpeabl:

TOTOBHOCTBIO K JIGHCTBUSIM B YCIOBHSIX HEONPENEIEHHOCTH, MOBBIIIEHHUIO YPOBHS CBOEH KOMIIETEHTHOCTH uepe3
MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX JIFOJICH, TPUOOpETaTh B COBMECTHOM JIESTEIBHOCTH
HOBBIC 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OIBITA JPYTHX;

HEOOXOJJMMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HaHHI, B TOM 4Kcie (GOPMYIUPOBATh HJEH, TIOHSITHS, TUIIOTE3BI 00
o0beKkTaX W SABJCHUSX, B TOM 4YHCJIE€ paHee HEWU3BECTHBIX, OCO3HABATh JEQHIUTHI COOCTBEHHBIX 3HAHUA U
KOMITETEHTHOCTEN, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIHPHHUMATH CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB,
TpeOYIOMUH KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE pEIleHUsT U JeHCTBUs, (hOPMYIIMPOBATh M OICHUBATh PUCKH U
MOCJEACTBUS, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3naBareabHbIe YHUBEPCAJIBbHbIC y‘leﬁﬂble JaeicTBUs

Ba3oBblenioruyeckueneiicTems:

e BBUIBJLITH M XapaKTEPU30BaTh CYLIECCTBEHHBIC NPU3HAKU MATEMaTHYECKUX OOBEKTOB, NOHATUH, OTHOIIEHUH
MEXIy TOHATHSIMH, (OPMYIHPOBATH OIPENEICHNs TIIOHATHH, YCTAHABIMBATH CYIIECTBEHHBIH IPH3HAK
KJaccu(puKaluy, OCHOBaHUS AJ1s1 0000ILEHHSI U CPaBHEHUS, KDUTEPUU IIPOBOIUMOIO aHAIN3a;

e BOCIpPUHMMATh, (OPMYIUPOBaTh M MPEOOPA30BBIBATh CYXKIEHHSA: YTBEPAMTENIBHBIE W OTPHLATEIbHBIC,
€IMHUYHBIE, YACTHBIE U OOIHE, YCIOBHBIE;

e BBUIBITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M HPOTHBOpeudst B (akrax, MAaHHBIX,
HAOJIOACHUSX U YTBEPXKIEHUAX, IPEIJIaraTh KpUTEPUHU ATl BBISIBIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

e enaTh BBIBOJABI C HCIOJNB30BAHMEM 3aKOHOB JIOTHMKH, JIEIyKTUBHBIX M HMHIYKTHBHBIX YMO3aKIIOUCHHUH,
YMO3aKIIOUEHUH 110 AaHAJIOTUH;

e pa3duparh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KICHUH (IpsAMble M OT MPOTHBHOIO), NPOBOIUTH
CaMOCTOSITEIBHO HECIIOXKHBIE JIOKAa3aTElIbCTBA MAaTEMAaTH4eCKUX (DAaKTOB, BBICTPaMBaTh apryMEHTALHIO,
MIPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACcCyKACHUS;

e BEIOMpaTh crmoco0 pemieHus y4deOHOW 3amaunm (CpaBHHBATh HECKOIBKO BAapHAHTOB pEIISHUS, BBIOMPATh
Han0ojee NOAXOIIIUI ¢ yIETOM CaMOCTOSITEIBHO BBIIEICHHBIX KPUTEPHUEB).

Ba3oBblencciieoBaTe/bCKUeeHCTBUA

® CIOJB30BAaTh BONPOCHI KakK MCCIENOBATEIbCKHUH HHCTPYMEHT IO3HaHUS, (OPMYJIHpOBaTh BOIPOCHI,
(uKcHpyroLye MPOTUBOPEIne, MPodIeMYy, CAMOCTOSTENBHO YCTaHABINBATh HICKOMOE U AaHHOE, (OpMHUPOBATH
TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO TIO3ULMI0, MHEHUE;

® [POBOIUTH MO CAMOCTOSATEIIBHO COCTABICHHOMY IIJIaHY HECIOXKHBIA 3KCIIEPUMEHT, HEOOIBIIOE UCCIIeI0OBAHNE
10 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKAY COOOM;

®  CcaMOCTOATENBHO (HOPMYNIHpOBaTH O0OOOLIEHMST W BBIBOIBI IO pe3y/ibTaTaM MPOBEAEHHOTO HAOIIO[EHUS,
HCCIIeI0BaHMUs, OLICHUBATh JJOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIHTATOB, BHIBOAOB M 0000IICHHI;

® [POrHO3MPOBATH BO3MOKHOE PA3BUTHE IPOLECCA, a TAKXKE BBIABUIAThb MPEANOIOXKEHHUS O €ro pa3BUTHH B
HOBBIX YCIIOBHSIX.



Pabora ¢ nnpopmanueii:

®  BBIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTHh WH(OPMAIUH, JaHHBIX, HEOOXOIUMBIX JIsl pellIeHUs 3a1au;

e BBHIOHMpaTh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH HMH(POPMALMUIO DPA3IHYHBIX BHUIOB M
(hopM npeicTaBICHS;

e BpOMpaTh (QopMy mnpencraBieHUs WHGOPMALWMK M WIUIIOCTPHPOBATH pEIIaeMble 3aJauyd  CXEMaMH,
JrarpaMMami, HHOH TpaduKoil U X KOMOMHAIMSAMU;

® OICHMBATh HAJAGKHOCTh MHPOPMAIMH MO KPUTEPHUSM, MPEAJTOKEHHBIM YYUTENEM MU CQOPMYIHPOBAHHBIM
CaMOCTOSATEIBHO.

KoMmyHnkaTnBHbIEyHUBepPCAJIbHBbIEYYeOHbIe1el CTBUSI:

® BOCIPUHHUMATH U (HOPMYIMPOBATH CYKICHHUSI B COOTBETCTBUU C YCIOBUSMH W LIENSAMHU OOLICHUS, SICHO, TOYHO,
IPaMOTHO BBIP@KAaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOIY
peleHus 3a1aun, KOMMEHTHPOBATh OTYUEHHBIH pe3yibTaT;

e B Xx0j¢ OOCYXIIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, MpoOieMbl, pelmaeMon 3aaad,
BBICKa3bIBaTh HJIEW, HAIlCJICHHbIE Ha TIOMCK PEIICHHS, COMOCTABIATh CBOU CYXJICHHS C CYXACHUSIMH JIPYTUX
YYaCTHUKOB JHiaiora, OOHapYKHBaTh pasziMyve U CXOACTBO MO3UINH, B KOPPEKTHOH (dopme HOopMyIHpoBaTh
pasHoriacHsi, CBOM BO3PaKEHUSI;

® MPEACTaBIATh PE3YNbTaThl PpEIIeHHUs 3aJadd, SKCIEPHUMEHTa, WCCICAOBAHUS, MPOEKTa, CaMOCTOSTEIHHO
BBIOMpATh opMaT BBICTYIUICHHS ¢ YIETOM 33124 MPE3CHTAIMN 1 OCOOCHHOCTEH ayIuTOpUH;

® [IOHMMAaTh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaIbHON PaOOThl MPU PEIICHUH y4eOHBIX
MaTeMaTHYECKHX 3a]1aY;

® [PUHHUMATH IIEIb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM PabOThI, pacIpeNelsiTh
BUJBI paboT, JOrOBapuBaThcs, OOCYXKIATh IMPOIECC W Pe3yibTaT padoThl, 0000IAaTh MHEHHSI HECKOJIBKUX
b1 001 (97

®  YYaCTBOBAaTh B IPYIIOBEIX (opmax paboTsl (00CykaeHus, 0OMEH MHEHHSMH, MO3TOBBIE IITYPMBI U JIPyTHUE),
BBINOJIHATH CBOIO 4aCTh pabOThl U KOOPIMHUPOBATH CBOM AEHCTBUS € APYIMMHU WICHAMU KOMAaH/bI, OLICHUBATh
KayecTBO CBOEro BKJIaja B OOMMI IPOAYKT IO KpPUTEPHUsIM, C(HOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICHCTBUS.

PerynsitTuBHbIe yHUBepCcAIbHbIE YUeOHbIE AeiicTBUA
Camoopranuzanus:

®  CaMOCTOSATEILHO COCTABIIATH IIJIaH, AJITOPUTM PEIICHUS 3a1a9d (MITH €T0 YacTh), BRIOMPATH CIIOCO0 PEITICHHS ¢
y4€TOM HMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHUPOBATb M KOPPEKTUPOBATh
BapHAaHTHI PEIEHUH ¢ y9ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAJILHBIIHHTEJVIEKT:

e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CaMOKOHTPOJS IIpolecca M pe3yibTaTa PpEIIeHHs MaTeMaTHYecKOH
3aj1auy;

® [peaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpU pEIIEHMM 3aJayd, BHOCHTb KOPPEKTHBBI B
JeATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWJCHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OLCHUBATh COOTBETCTBUE PE3yibTaTa ACATEIbHOCTH IOCTABICHHON LMW U YCIIOBHSIM, OOBSICHATH NMPUYUHBI
JOCTHKEHUS MJIM HEAOCTHIKEHUS LIEJIN, HAXOAUTh OIIUOKY, AaBaTh OLEHKY IPHOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xon1ty o0yueHus B 7 kijiacce 00ydJaroUUiics MOMYyYUT CIEAYIONINE MTPEIMETHBIE PE3yIbTaThI:

Yucia v BbIYHCTIEHHS

BemonHATh, couerasi yCTHBIE U TUChbMEHHBIE TPUEMBI, apuMeTHIecKre AeUCTBUS C paliOHATLHBIMHI YHCIIAMHU.

HaxoguTe 3HauYeHHWS YHCIIOBBIX BBIPAKEHUH, NMPUMEHSTH pa3HOOOpa3Hbie CHOCOOBI W TMPUEMBI BHIYUCICHHS
3HAYEHHH JPOOHBIX BHIPAXKEHUH, COIEPIKAIIX OOBIKHOBEHHBIE U JIECSITHYHBIC IPOOH.

[lepexomuTh OT OAHOM (HOPMBI 3aMTUCH YKCEN K Ipyroi (MpeoOpa3oBhIBaTh NECITUYHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATHIHYIO IPOOBH).

CpaBHUBATh U YIOPSJOYUBATH PALlMOHAIBHBIC YHCTIA.

OKpyriaTh 4ncnia.

BoINONHATS IPUKUIIKY U OLEHKY PE3yJIbTaTa BEIYMCICHUHN, OLICHKY 3HAYEHUI YUCIOBBIX BhIpaKEHUH. BBIMONHATH
JEICTBUS CO CTEMEHAMHU C HATYpaJbHBIMU IMOKA3aTEIAMH.



[IpyMeHATh TPU3HAKHU IETUMOCTH, Pa3I0KEHNE HA MHOKUTENN HAaTypalbHbBIX YHCEIL.

Pemate npakTHKO-OpMEHTHpPOBaHHBIE 3aJauM, CBA3AHHBIE C OTHOIIEHHWEM BEIHYUH, NPOMOPLHOHAIBHOCTHIO
BEIMYUH, TPOLEHTAMH, HWHTEPIPETUPOBATh PE3yJAbTaThl pEIICHUs 3aJad C Y4ETOM OrpaHUYEHMM, CBA3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBHEKTOB.

Adaredpanyeckne BbIpaKeHU

Hcnone3oBaTh anreOpandecKyto TEPMHHOJIOTHIO W CHMBOJIHKY, IIPUMEHITH €€ B Mpolecce OCBOCHHs y4eOHOro
Marepuaia.

Haxonuth 3HaueHMs1 OyKBEHHBIX BBHIPRKECHH TPH 33/IaHHBIX 3HAUCHUSAX NTEPEMECHHBIX.

BeimonusaTe npeoOpa3oBaHust LENOr0 BEIPAKEHHUS B MHOTOWIEH MPUBEICHIEM TOZOOHBIX CIIaraeMbIX, PACKPBITHEM
CKOOOK.

BBIMOMHATE YMHOKEHHE OHOWIEHA Ha MHOTOYJICH U MHOTOWIEHA HAa MHOTOWIEH, IPUMEHSTH (opMyIbl KBaapaTa
CYMMBI U KBa/IpaTa pa3HOCTH.

OcyIecTBIATh Pa3ioKEHNE MHOTOYJICHOB HA MHOKUTENH C TIOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHTEIS,
TPYIITUPOBKH CllaraeMbIX, IpUMEHEHHs (POPMYI COKpPAIIEHHOTO YMHOXKEHUSI.

[Mpumenars mnpeoOpa3oBaHUS MHOTOWIEHOB JUISL PEUICHUS pPa3MYHbIX 3aj]ad W3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PeajbHON MPAKTUKU.

Hcnonb3oBaTh CBOCTBA cTelleHEH ¢ HATYPabHBIMH MOKA3aTEISIMH JIJIsl IPE0OpPa30BaHuUs BRIPAKECHHH.

YpaBHeHHs M HEPaBEHCTBA

Pemate nuHEHBIE YpaBHEHUS C OAHOM IEPEMEHHOW, MPUMEHSs NPAaBWIA MEPEXOAA OT HUCXOJHOIO YPaBHEHUS K
paBHOCHWIBHOMY eMy. IIpoBepsTh, SIBISETCS M YUCIIO KOPHEM ypaBHEHHUSI.

[TpuMeHATH Tpaduyueckue METOIBI IPU PEIICHUHN JIMHEWHBIX YPABHEHUH U X CHCTEM.

[MonOupate mpUMepHI ap YKCel, SBISIONINXCS PEIICHHEM JINHEWHOTO YPaBHEHHS C JIBYMsI ITEpEMEHHBIMH.

Ctpouth B KOOPAWHATHOW IUTIOCKOCTH TpauK JIMHEHHOrO YpaBHEHUS C JBYMS IEPEMEHHBIMH, IOJb3YsCh
rpadykoM, MPUBOIUTH IPUMEPHI PEIIEHNS YPaBHEHUSI.

PemaTh cuctembl IByX JIMHEHHBIX YPaBHEHHM C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUECKH.

CocraBnare M peliaTh JUHEHHOE YpPAaBHEHHE MIIM CUCTEMY JIMHEMHBIX YpaBHEHMH IO YCIIOBUIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4d MOIYYECHHBIN PE3yIIbTaT.

DYyHKUNHU

N300paxarh Ha KOOPAMHATHOM INpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIBI, 3aITMCHIBATh YHCIIOBBIE TPOMEXYTKU HA alre0pandeckoM s3bIKE.

OTMeuaTe B KOOPIMHATHOW IJIOCKOCTM TOYKHM IO 3aJ@HHBIM KOOPAMHATaM, CTPOUTHh I'pauKu JIMHEHHBIX
¢ysaxmuit. CTpouTs rpa@uk GyHKIAN y = [X|.

OmnuceiBaTh ¢ MOMOUIBIO (DYHKLIUH M3BECTHBIC 3aBUCUMOCTU MEXAY BEIMUYMHAMU: CKOPOCTh, BPEMs, PACCTOSHHE,
LI€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHue GyHKIUY 110 3HAYCHUIO €€ apIyMEHTa.

[lonumartp rpaduyeckuii crnocod mpeAcTaBlIeHHs W aHanIuM3a HMHGOPMALMH, HM3BJIEKAaTh W HHTEPIPETUPOBATH
HHpOPMAITHIO U3 TPaPUKOB peaTbHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

K konny oOyuenus B 8 kinacce oOyyaromuiicss MOIyduT CACAYIOLINE IPEAMETHbBIC PE3YIbTaThI:

Yucsia 4 BbIYMCTICHUS

Hcnonp3oBaTh HaYaNbHBIE NMPENCTABICHUS O MHO)KECTBE JEHCTBUTENBHBIX YMCEN AN CPAaBHEHUA, OKPYIJICHHS H
BBIYHCIICHUN, N300paXKaTh NEHCTBUTENBHBIE YICIIA TOYKAMHU Ha KOOPINHATHON TPSMOA.

[IpuMenaTs noHATHE apU(PMETHYECKOrO KBaAPATHOIO KOPHS, HAXOOWTh KBaJApaTHbIE KOPHHU, HCIOJb3YS IPH
HEOOXOIMMOCTH KaJbKYJATODP, BBIIOJIHATH IPEe0oOpa30BaHUs BBIPAXKEHHUH, COAEPKAIIMX KBaJApaTHbIE KOPHM, HUCIIOJIB3YS
CBOICTBa KOpHEN.

Hcnone3oBaTh 3anmucy OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO IECTUYHBIX ApoOel u crenenelt uncna 10.

AuredOpanyecKue BbIpaKeHUs1

[IprMeHATH MOHATHE CTENEHH C LEJIBIM IOKa3aTeNeM, BBIIOIHITH MPeoOpa3oBaHMs BBIPAXKEHHH, COAEpKaIInuX
CTETIEHU C LIENBIM TIOKa3aTEIEM.

BbImonHATh TOXKAECTBEHHBIE NMPE0OpPa30BaHUs PALMOHAIBHBIX BBIPAKCHWH HAa OCHOBE IPAaBHJ JACHCTBUH HaJ
MHOTOWIEHAMH U AJIr€0pandecKUMHU APOOSIMH.

PacknanpIBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs nmpeoOpa3oBaHMs BEIPaXKEHUH AJIS1 PELICHHS PAa3IMUHbIX 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX NPEIMETOB,
U3 peaibHON IIPAKTUKH.



YpaBHeHHS M HEPABEHCTBA

Pemate nuHelHbIC, KBaJpaTHBIC YpaBHEHUS W pallMOHAIbHBIC YPABHEHUS, CBOSINIMECS K HUM, CHCTEMBI JIBYX
YpaBHEHUH C ByMS IIEPEMEHHBIMU.

[IpoBoauTh mpoCTEHIlINE HCCICAOBAHUS YPAaBHEHHH M CHCTEM YpaBHEHUU, B TOM YHCIE C IPUMEHEHHEM
rpaduyeckux mpeacTaBieHui (yCTaHABIMBATH, HMECT JIM YPaBHCHHE WM CUCTEMa YPAaBHEHUH PELICHHS, €CITH UMEET, TO
CKOJIBKO, U TIPOYEE).

[lepexomuTh OT CIIOBECHOW (OPMYIHMPOBKH 3ajaur K €€ anreOpamyeckod MOJENM C TOMOIIBI0 COCTAaBJICHUS
YpaBHEHHS WA CUCTEMBI YPaBHEHU M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aui MIOMy4EHHBIN pe3ynbTart.

IIpumeHsATH CBOMCTBA YMCIOBBIX HEPABEHCTB JISI CPABHEHHUS, OLIEHKH, PEllIaTh JUHEHHbIE HEPABEHCTBA C OAHOU
MEPEMEHHOH M WX CHCTEMBI, JlaBaTh TIpaUUYeCKyl0 HWIIIOCTPAI[MI0 MHOXKECTBA PEUICHUN HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DYyHKUNHU

[loHMMaTh W UCHONB30BAaTh (DYHKIMOHAJBHBIC MOHSATHS M SI3bIK (TEPMHUHBI, CHMBOJHYECKHE O0O3HAYCHUS),
OIpeNeNATh 3HaUeHHE (YHKIIMH 110 3HAUCHUIO apryMEHTa, ONPE/IeNIATh CBOMCTBA (DYHKIUM 10 €€ rpaduKy.

Crpouts TpaduKy deMeHTapHBIX GYHKIUH BUA:

y=kix,y=xy=xy=x,y= VX, OIICHIBATH CBOCTBA YHCIOBOM (hyHKITHH 110 €€ TpaduKy.

K koHIty oOyueHust B 9 Kiacce 00ydaroUiACs MOMYyYUT CICAYIONINE TPEIMETHBIE PE3YJIbTaThI:

Yucaa u BbIYUCTEHUS

CpaBHHBATH U YIOPSJI0YNUBATH PAIlMOHAIBHEBIC H HPPANMOHATHHBIC YHCIIA.

Boinosusate apudmernueckue ASHCTBHS C PAIllMOHAIBHBIME YMCIIAMH, COYETas YCTHBIC U MHCbMEHHBIC MPUEMBI,
BBITIOJTHSITh BBIYUCIICHUS C UPPANMOHATHHBIMA YUCIIAMHU.

HaxonuTh 3HaYeHUS CTEMEHEH C MeTBIMI TTOKA3aTeISIMI ¥ KOPHEH, BEIYUCIISITH 3HAUCHHS YACIIOBBIX BRIPAXKCHHI.

OKpyTsITh JIEHCTBUTENBHBIC YHCIIA, BBIIONHITH TNPUKUAKY pe3yiabTaTa BBIYMCICHUN, OICHKY YHCIOBBIX
BBIPAXKCHUM.

YpaBHeHus U HEPAaBEHCTBA

Pemate nuHeWHbIE W KBaJpaTHBIE YpaBHEHWS, YpaBHEHWS, CBOJMIIMECS K HHM, NpocTeimme AIpoOHO-
paLrOHaNbHbIEC YPABHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YpaBHEHUH € IByMS EPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHUMH, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBIISIETCS JIMHEHHBIM.

Pematp TekcTOBBIE 3aaun anreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS YPaBHEHHS WM CHCTEMBI IBYX
YPaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBoauTe mpoCTEHIIME HCCAECAOBAHUS YPABHEHHM W CHCTEM YpPaBHEHUN, B TOM YHCJIE C MPUMEHEHUEM
rpaduyeckux mpeacTaBieHni (yCTaHABINBATh, UMEET JIM YPaBHEHNE WM CHCTEMa ypaBHEHHH pElIeHus, eClIi UMEET, TO
CKOJIBKO, U TIpOYEE).

Pemate nmHelHbIE HEpaBEHCTBA, KBaJIpaTHBIE HEPAaBEHCTBA, M300pa)KaTh pEIIEHHWE HEPaBEHCTB HA YHCIIOBOM
MPsIMOM, 3aIIUCBHIBATH PELICHUE C TIOMOIIBIO CHMBOJIOB.

PemaTte cucTeMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKINYAIONIME KBAAPATHOE HEPABEHCTBO,
M300pakaTh pPelIeHrne CUCTEMBI HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aIMCHIBATh PElISHHE C TTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELLICHUH PA3IMYHbIX 3a4a4.

DyHKIUU

PacriosnaBate (yHKIMEM W3ydeHHBIX BUAOB. [loKa3piBaTh CXEMaTHUECKH PACHOJIOKEHHE Ha KOOPAWHATHON

nockocTH rpadukoB GyHKmmit Bua: y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢, y = X%, y = Vx, y = |x|, B 3aBucumoctu
OT 3HaUeHHHl KO2((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts 1 n300paxkaTb cXxeMaTHYeCKH Irpauku KBagpaTHUYHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA KBaJpAaTHUYHBIX
(hyHKIMIH 110 BX Tpadukam.

Pacrio3HaBaTh KBapaTHIHYIO (GYHKIHIO 110 (hOpMYJIe, IIPHBOIUTE IIPHMEPBI KBaJAPATHYHBIX (DYHKIHH U3 peabHOM
KH3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCIEI0BATEILHOCTH U MPOrPeccHi

PacnozHaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO IPOTPECCHH IIPU Pa3HBIX COC00ax 3adaHusl.

BbIMoOnHATE BBIUMCIEHUS C MCIONAB30BaHHMEM (GOPMYNT N-TO 4YieHa apuMETHYECKOW U T'eOMETPUYECKOH
MPOTrPECCHiA, CYMMBI IEPBBIX N YJICHOB.

N300paxath 4iieHbl I0CIEA0BAaTEILHOCTH TOUKAMHU Ha KOOPAWHATHOM MIIOCKOCTH.
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Pemath 3ama4m, cBA3aHHBIE C YMCIOBBIMHU IOCIIEAOBATEILHOCTSIMH, B TOM YHCJIE 3aJlaud U3 PealbHON XKHU3HU (C
WCTIOJIb30BaHUEM KaJIbKYJSATOPA, TU(POBBIX TEXHOJIOTHUI).



TEMATHYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo y4de0HOMY mpeaMery «AJuredpa» paspadoTana

¢ yuérom paboyeil mporpamMmsl
BOCIMTAHMSA, YTO OTPAKEHO B JMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTAaTaX M o0ecrmeYuBaer

peasn3anuio

UHBapuaHTHbIX MoxayJjed (MM) mporpammsbl «YpouHasi AesiTeJIbHOCTH», «BHeypouHasi neATEIbHOCTH» M
«BHenKoJIbHbIE MEPONPUSITHSI.
7 KJIACC

Ne

n/u

HanMeHnoBaHue pa3aeinoB u
[TEM MPOrpaMMBbI

KonunuectBouacoB

Bcero KP

ITP

OnexkrpoHHbIE (IIUPPOBEIC)
00pazoBaTenbHBIEPECYPCH

IIporpamma
BOCIIUTaHUS

Yucia v BEIYMCIICHUS.
PanmonanbHble yncna

25 1

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

MM «Ypounas
MeATeTbHOCTh.

AJre0panvecKueBbIpaKeHUs

27 1

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

MakcHuMalbHOE
HMCIIOJIb30BaHUE
BOCITUTATEIHLHBIX

YpaBHEHUS U HEPABEHCTBA

20 1

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

BO3MOYKHOCTEH
coJiepKaHus yIeOHOTro
mpenMera s

Koopnunats! u rpaduku.
DOyHKINHT

24 1

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

(bopMupoBaHus y
00yJaroImmxcs
[POCCUICKHX

[ToBTOpEHMe 1 0000IICHIE

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

TPpagUIIMOHHBIX IlyXOBHO-
HPaBCTBCHHBIX U
COLII/IOKyJ'[I)TypHI)IX
[IEHHOCTEH, POCCUNCKOrO
HCTOPHUYECKOTO CO3HAHMS
HA OCHOBE HCTOPHYECKOrO
POCBEIICHMUS; TIOA00p
COOTBETCTBYIOIIETO
COJIep)KaHuUs YPOKOB,
3aJaHMii,
BCIIOMOTATEIbHBIX
MaTepHaoB,
MPOOJIEMHBIX CUTYalUi
It 00CyXIIeHUI

UM «Bueypounas
MEeATECJIBHOCTD>
MeYCHNE WHIUBH/yaTbHb]
CTeil 00yJaronmxcs B pam
HBIX UMH KYPCOB, 3aHSTHI|
(mo3HaBaATENBHOM,
HaY4HOM,
FCCIIEIOBATEILCKOM,
[IPOCBETUTEIBCKON
HAITPABJICHHOCTH; )

UM «BHeukoJbHbIE
MepONnpHUsITHSD
BrenikonbHbIE
TEMaTUYECKHE
MEPOIPHUSITHS
BOCIUTATEIbHOU
HAIpPaBICHHOCTH,
OopraHu3yemMbie
Me[aroraMu 1o
MaTeMaThuKe

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102 5

8 KJIACC

Ne /i1

HaumenoBanue pas3acioB u

KonnuectBouacos

OnekrpoHHbIe (HHU(POBEIE)

IIporpamma
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TEM IIPOrpaMMbl

Bcero

KP

IIP

00pazoBaTenbHBIEPECYPCH

BOCITMTaHU S

Uucna v BBIYHUCIECHUS.
KBanpaTnsie kopHU

15

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

UM «Ypounas
AeATETbHOCTD.

Yuciaa ¥ BEIYUCIIEHUS.
Creneusn ¢ 1eIbIM
IIOKa3aTeneM

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

IIpuBneueHue
BHUMaHUSA
o0yJarommxcs K
LIEHHOCTHOMY aCTIEKTY

ANre0panvecKueBbIpaKeH
ns. KBagpaTtHeiiTpEXUuneHn

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

H3y4aeMBbIX Ha ypOKax
MPEIMETOB, SBJICHHUN U
COOBITHIA,

AJNre0panvecKueBbIpaKeH
usi. Anrebpandeckasapoon

15

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

HHHAIMMPOBAHNE
00CYyXICHUH,
BBICKA3bIBaHHI CBOETO

YpaBHEHUS U HEPABEHCTBA.

KBagpaTnsie ypaBHEeHUS

15

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

MHCHHUA, BI)Ipa6OTKI/I
CBOCTO JIMYHOCTHOI'O
OTHOIICHHUSA K

YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHH

13

bubmmoreka [JOK
https://m.edsoo.ru/7f417af8

H3y4aeMbIM
COOBITHSM, SIBIICHUSAM,
JIUAM.

YpaBHEHUS U HEPABEHCTBA.

HepaseHncrra

12

bubmmoreka [JOK
https://m.edsoo.ru/7f417af8

IIpumenenue
WHTEPaKTHBHBIX (hOpM

OyHKINN.
OCHOBHBIEITOHATHS

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

yueOHO# paboThl —
HWHTCJJICKTYaJIbHBIX,
CTUMYJIUPYIOIIUX

DyHKIUU.
UrncnoBbled yHKIIHH

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

[I03HaBAaTEJIbHYIO
MOTHUBALIMIO, UTPOBBIX
METOJUK, TUCKYCCHH,

10

[ToBTOpEHMe 1 0000IICHIE

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

JIAFOIIX BO3MOXKHOCTD
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOT'O
JIMAJora; rpynnoBon
paboThI, KOTOpast yUUT
CTPOUTH OTHOUICHHUS U
JIeHCTBOBATh B KOMAaH/IE,
CMOCOOCTBYET Pa3BUTHIO
KPUTHYIECKOT O
MBIIUICHUS.

UM «Bueypounas

MEeATECJIBbHOCTD>

TIeueHNe HHANBUIYaIbHB]

PTeil 00yJaroIIMXCsl B pam

HBIX MU KypCOB, 3aHSITHU]

(mo3HaBaTENBHOM,

HaY4HOM,

HMCCIICIOBATEIbCKOM,

[IPOCBETUTEIBCKON

HAITPABJICHHOCTH; )
UM «BHemkoJ1bHbIE
MepONpPUSITHSD).
BuewkonbHbie
TeMaTHYECKHE
MEPOTIPUATHS
BOCIUTATEIbHOU
HaTIPaBJICHHOCTH,
OpraHU3yeMEIe
Me1aroraMu 1mo
MaTeMaThuke

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102

9 KJIACC
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n/n

HaHMeHOBaHHCpa?;I[GHOB u
TEMIIPOTPaMMBbI

KonuuectBouacoB

Bcero

KP

IIP

OnekrpoHHbIe (TU(POBHIE)
00pazoBaTenbHBIEPECYPCH

IIporpamma
BOCIIUTaHUS

Yucna 1 BBIYMCIIEHUS.
JenicTBUTENbHBIE YKCIa

bubmuoreka LIOK
https://m.eds00.ru/7f419d08

MM «Ypounast
MesITeTbHOCTD).

YpaBHEHUS U HEPaBEHCTBA.
YpaBHEHUSA ¢ OAHOU
[IEpEMEHHON

14

bubaunoreka [IOK
https://m.edsoo.ru/7f419d08

pranusanust 1ecraa
MOTHBHPOBAHHBIX U
BPYIMPOBAHHBIX

00 yJaroMuXCs HaJl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHH

14

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

HCYCIICBAIOIIIMMU
OAHOKJIAaCCHUKaMH, B
TOM YHCII€ C OCOOBIMHU

YpaBHEHUS U HEPABEHCTBA.
HepaseHncrra

16

bubaunoreka [IOK
https://m.edsoo.ru/7f419d08

00pa3oBaTEILHBIMU
MOTPEOHOCTSIMH,
IMAFOINEro O0YYAOIIMMCS

DOyHKINHT

16

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

COLIMAJILHO 3HAYHUMBII
OTIBIT COTPYAHUUYECTBA U
B3aMMHOI ITOMOIIIH;

YwucaoBbICIOCIICA0BATEIBHOC
TH

15

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

MHUIITUPOBAHUE U
MOJIIEPIKKY
ICCIIETOBATEIbCKOM

[ToBTOpEHue, 060bIIeHNE,
cUcTeMaTU3alusI3HAaHUHI

18

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

MesATeTbHOCTH
00y4Jarommxcs,
HHaHHpOBaHI/Ie u
BBITTIOJTHCHUEC
I/IH}II/IBI/I}IyaHbHHX u
CPYHIIOBBIX ITPOEKTOB
BOCIIUTATEIbHOM
HATIPaBJICHHOCTH

MM «BueypouHas
MEeATEJIbHOCTDH)

MeYeHHE WHINBUAYAIIbHb)
Teil 00yJarouMxcs B pam
HBIX MU KypCOB, 3aHITH
(mo3HaBaTENBHOM,
HaY4HOM,
FCCIIEIOBATENLCKOM,
[TPOCBETUTEIBCKON
HAITPABJICHHOCTH; )

MM «BHelmKoJIbHbIE
MepONpPUSITHSD).
IBHEIIKOIbHBIE
TeMaTHUYCCKHE
MEpOIPHUATHS
BOCITUTATEIIbHOM
HATIPABJICHHOCTH,
OpTaHU3yeMEbIe
[ejaroraMm 1o
IMaTeMaTHKE

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME
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