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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHa
o0ecrieurBaeT M3y4eHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIrO, TaK M T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAODKEHHS O0Opa30BaHMA U B MOBCETHEBHOM JKHU3HH.
PazButne y oOydaroomuxcsi Hay4YHBIX TPEJCTABICHUNH O MPOUCXOXKIECHUHM U  CYUIHOCTH
anredpanvecknx adCTpaKInid, CIOcO0e OTPaKEHUS MATEMATUYECKOW HAYKOH SIBJICHUI U MTPOIIECCOB
B NpUpOJE U OOIIEeCTBE, POJIU MaTeMaTHYECKOrO0 MOJCIUPOBAHMS B HAYYHOM IIO3HAHUU U B
MIPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAuyeCTB MBIIUICHUS,
HEOOXOMUMBIX ISl ajanTallid B COBpeMeHHOM IudpoBoM obmectBe. M3yueHue anreGpbl
oOecrieynBaeT pa3BUTHE YMEHHUs HAOII0AaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEUCTBUSA U
BBIBOJIBI, (hopMynupoBaTh yTBepkAeHHA. OcCBOeHHME Kypca anreOpbl 00ecreumBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroMIMXCS: OHU HCHOJB3YIOT JEAYKTHBHBIE U WHIyKTUBHBIC
paccyxaeHusi, 0000IIeHne U KOHKPETU3AIHIO, a0CTparupoBanue u ananoruto. O0ydyeHue anredpe
MIpeIoyiaraeT 3HAuYUTENbHBIA O0BEM CAMOCTOATENHHOM NEATENHHOCTH OO0YYaIOUIMXCs, MOITOMY
CaMOCTOSITEJIbHOE PEIICHUE 3a/1a4 ABJIETCS peaau3alueil AesTeIbHOCTHOTO IPUHIUIA 00yYEeHHUSI.

B cTpykType nmporpammsl yueOHOTro Kypca «Anredpa» uiss OCHOBHOTO 001ero o0pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOAMYECKHE IUHUH: «Yucia W BBIYUCICHH,
«AnreOpanueckue BBIPAKEHUA», «YpaBHEHHS U HepaBeHCTBa», «DyHkuumy». Kaxknmas uz aTHx
COJIepPKATEIbHO-METOJUUECKUX JIMHUHM pPa3BUBACTCS Ha MPOTHKECHUM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICICTBYS C APYTMMHU €ro JUHUSMHU. B xone u3ydeHus ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JTOTHYECKH pacCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK. B CBsI3M ¢
3TUM B Iporpammy YydeOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
IIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3fiefiax MaTeMaTHYeCcKoro 00pa30BaHus U CIIOCOOCTBYIOLINE
OBJIa/IEHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4YecKoro s3bika. CopepikaTesIbHON U
CTPYKTYPHOH OCOOCHHOCTBIO Y4YEOHOro Kypca «AJredpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Conepxanne TMHUU «YuUClIa ¥ BEIYUCIICHUS» CITy’)KUT OCHOBOW ISl TaTbHEUIIIETO U3yUCHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUUECKOTO MBIIIICHHS, (POPMHUPOBAHUIO
YMEHHUSI TIOJB30BATHCS aJNTOPUTMAMH, a TaKKe TNPUOOPETEHHIO MPAKTUYECKUX HAaBBIKOB,
HEOOXO/JMMBIX JJIsi TMOBCEIHEBHOW M3HHU. Pa3BUTHE MOHATHS O 4YMCIE HA YPOBHE OCHOBHOIO
o01Iero oOpa3oBaHMsl CBSI3aHO C PAIlHOHAILHBIMU M HPPAITMOHATBHBIMA YHCIaMHU, (JOPMHPOBAHUEM
NPEJCTaBICHUNA O JAEHCTBUTEIHLHOM YHMCIIE. 3aBEpUICHHE OCBOEHUS YMCIIOBON JIMHUM OTHECEHO K
cpenHeMy o01eMy oO0pa3oBaHHUIO.

Copepxanne IByX anreOpandecKux JUHUA — « AnreOpandeckue BhIpaKEeHUsD U « Y paBHEHUS
U HEpaBEHCTBa» CMocoOCTBYeT (OPMUPOBAHMIO y OOydYaIOIIMXCS MaTeMaTHMYeCKOIo armapara,
HEOOXOMUMOTO Ui pelIeHHs] 3aJa4 MaTeMaTHKH, CMEXHBIX TPEIMETOB M MPAKTHKO-
OpUEHTHPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOuiero o6pa3oBaHusi Y4yeOHbIN MaTepuain
TPYNIUPYETCSl BOKPYT  paIlMOHANBHBIX BBIpAKEHHH. AJredpa JEeMOHCTPUPYET 3HAYCHUE
MaTeMaTHKN KaK s3bIKa IS TIOCTPOCHHS MaTEMaTWYeCKHX MOJIENeH, ONHMCAaHUS IMPOIECCOB U
ABJICHUNA peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakXke JalibHeiIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca MHPOPMATHKH,
U OBJaJIeCHUE HaBBIKAMU JEAYKTUBHBIX paccyxkiaeHuil. [IpeoOpa3oBaHue CHMBOIBHBIX (HOpM
CHOCOOCTBYET pPa3BUTHIO BOOOPaKEHUSI, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanve  (QyHKUMOHANbHO-TpaUYECKONM  JIMHUM  HAlEJIeHO Ha  IOJIy4eHHue
oOydJaronuMucs 3HaHUN 0 (QYHKIHMAX KaK BaXHEHIIEH MaTeMaTHYECKON MOJENH IS ONUCAHUS U
UCCIICIOBAaHMsI Pa3HOOOpA3HBIX TPOLIECCOB M SBICHHM B mpupoae u oOmiectBe. M3yuyenue
MaTepuaiga CrHocoOCTBYeT pa3BUTHIO Yy OOy4aroUmIMXcs YMEHHsS HCIOJIb30BaTh pa3InyHbIC



BBIPA3UTENbHbBIE CPENCTBA S3bIKa MaTEeMAaTHKH — CJIOBECHbIE, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJl B ()OPMHPOBAHUE MPEACTABICHUI O POJIM MATEMATUKH B PA3BUTHUU IUBHIN3ALNH U
KYJbTYDBIL.

Cornacno yueOHOMY IIaHy B 7-9 kiaccax m3ydaercsi y4eOHBIH Kypc «Anredpay, KOTOPbIi
BKJIIOUAET CJIEAYyIOIIME OCHOBHBbIE pa3fenbl  coaepxanus: «Uucma W BBIUKCICHHS,
«AnreOpanueckye BbIpaKEHUS», «Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha usyuenue yueOHoro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca (3
yaca B Hezaeno), B 8§ kiacce — 102 gaca (3 waca B Hexmenmo), B 9 kiacce — 102 yaca (3 4gaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE U JICCATUYHBIE, TIEPEXO OT OJHOW (POPMBI 3arucH APoOei K APYToi.
[loHsATHE pAaLMOHANBHOIO YHWCIA, 3alUCh, CPABHEHHE, YNOPSJI0YMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue IeHCTBUA ¢ pallMOHAIBHBIMU YnciIaMu. Perenne 3a1a4 U3 peaqbHON MPaKTUKU
Ha 4acTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpeaesieHue, NmpeoOpa3oBaHUE BBIpAKCHUNH Ha
OCHOBE OIpefieNieHus], 3armuch 0ONbIMX 4uced. [IponeHTsl, 3amuch MPOLEHTOB B BUAE JIPOOU U
IpoOu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha IPOLEHTHI, PELIEHUE 3a1ad U3 pealbHON
MPaKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTyPAJIBHBIX YHCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHas MPONOPIIHOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepeMeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOW. JlomycThMmble 3HAYEHUS
nepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIY BETMYMHAMH B Buae (Gopmyiel. Berancienus
no ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO pPAaBHBIC BBIPAKECHMUS,
npaBuUja MpeoOpa3oBaHUs CyMM M TPOHM3BEACHUH, MpaBHJa PACKPHITUS CKOOOK W TPUBEACHUS
MOI0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

Opnnounensl 1 MHorowieHbl. CreneHb MHoroujeHa. ClioKeHHe, BbIUMTAHHE, YMHOXEHUE
MHOTrOWwIeHOB. DOpMyJbl COKpAaIEHHOTO YMHOKEHHMs: KBAaJApaT CyMMBI M KBajpaT pPa3HOCTH.
®opMyna pa3HOCTH KBagpaToB. Pa3nokeHre MHOIOYIEHOB HA MHOYKUTEIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHs, INpaBHia MPeoOpa3oBaHUs YPAaBHEHUS, PABHOCUIBHOCTb
YpaBHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM MEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHMS, PEILEHUE
JTUHEeNHbIX ypaBHeHU. CocTaBleHHe ypaBHEHUH 1O YCIOBUIO 3a/1a4ul. PeleHre TeKCTOBbIX 3a/1ad ¢
MMOMOIIBIO YPABHEHHIA.

JIuHeitHOe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX JTHHEHHBIX
ypaBHEHUN C JBYMs I€pEeMEHHBIMHU. PelieHne cucteM ypaBHEHUM CIOCOOOM TOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPaBHEHUH.

DyHKUNH

Koopannara Toukn Ha npsiMoit. UnuciaoBsle MPOMEXKYTKH. PaccTosiHME MeXy AByMS TOUKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronpHas cuctema koopmuHatr, ocu OX m Oy. Abcumcca M opAWHAaTa TOYKH Ha
KOOpAMHATHOM miockocTH. Ilpumepst rpadukoB, 3amanHbix (opmynamu. Urenue rpadukos
peanbHbIX 3aBucuMocted. [lonstue ¢pynkuuu. I'padux pynkumu. CpolictBa pynkuuid. Jlnneinas
¢ynkuus, e€ rpaduk. ['paduk ¢pynkumu y = |x|. ['paduueckoe pemieHre TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC
Yucia ¥ BBIYUCTICHHUSA
KBampatueiii kopeHb u3 uymcna. [loHatue 00 wuppanuoHaNbHOM uwncie. JlecsTUuHbIE
NPUOIDKEHUST MppAaMOHATbHBIX Yucesl. CBolcTBa apudMETHUYECKHX KBAAPATHBIX KOPHEH M WX
MIPUMEHEHHE K TPE0OPa30BAHUIO YUCIOBBIX BBIPAXKCHUI U BRIYUCICHUAM. [[eiiCTBUTENbHBIE YUCIIA.
CreneHb c 1ebIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKuCh YUCIa.



AnredOpanyeckue BbIpasKeHM s

KBagparHslil TpEXUIIEH, pa3/IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEH.

Anrebpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpamdeckod napobu. CroxeHwue,
BBIUUTAHNUE, YMHOXXEHHE, ACJCHHE anredpanueckux apoOel. ParuoHanpHbIe BBIPRKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM, CBOISMIIMXCA K JIMHEHHBIM M KBagpaTHbIM. [Ipocreiimme apoOHO-
panMoHalbHbIE YPABHEHUS.

I'paduueckas mHTEpHpeTalysi YpaBHEHUH C JBYyMs IEPEMEHHBIMH M CHCTEM JHHEHHBIX
YPaBHEHMH C AByMs IepeMeHHbIMU. [Ipumepsl penieHns cucTeM HeTMHEHHbBIX YpaBHEHUH ¢ IBYMs
NEPEMEHHBIMH.

Perienue TekcTOBBIX 3a7jau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHElHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHO. CUcTeMbl TMHEHHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUH

[Monsatne ¢ynkmun. Ob6IacTe ompeneneHus: 1 MHOXKECTBO 3HaueHWH (yHKiuu. CrocoObl
3amaHus QyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkimu o e€ rpaduxy. Ilpumepst rpadukoB GyHKIIHIA,
OTPaXKAIOIIUX peaibHbIE MPOLIECCHI.

@OyHKIUYM, ONMHCHIBAIOIIME TMPSMYI0O U OOpaTHYIO MPOMOPIHOHAIBGHBIE 3aBUCHMOCTH, HX
rpaduku. Oynkiuun y = X2,y = X3,y = \x, y=|x|. T'padudueckoe perenne YpPaBHEHUU U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParonanbHble 4Kcia, UppallMOHANbHbIE YHUCIA, KOHEYHblE U OCCKOHEYHBbIE JECSITUYHBIE
npobu. MHOXECTBO JAEWCTBUTEIBHBIX YHUCEN, JIEHCTBUTENIbHbIE 4YHCIIa Kak OECKOHEUYHbIE
JecATUYHbIe IpoOH. B3auMHO 0/IHO3HAUHOE COOTBETCTBHUE MEX]Y MHOKECTBOM JIEHCTBUTEIBHBIX
YUCeNl U KOOPAVMHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMeThyecKue JeHCTBUS C JAEHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKArOIIET0 MUpPa, JUIMTEILHOCTh IIPOLIECCOB B OKPY’KAIOLIEM MUpE.

[TpubnuxEéHHOe 3HAa4YeHHWE BEJIUMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue yucel.
[Ipukuaka u OLleHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHMe. Pemienue ypaBHEHMH, CBOASIIMXCS K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpuMepsl pemeHuss ypaBHEHHU TpPETbe M UYETBEPTOM CTENEHEH pa3iioKEHHEM Ha
MHOXUTENH.

Pemenue npoOGHO-panimoHAIBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a7ad anreopandecKum
METOOM.

VYpaBHeHHE ¢ JABYMs MEpPEeMEHHbIMH M ero rpaduk. Pemenue cucteM IBYyX JHHEHHBIX
YPaBHEHUN C JABYMs IIepeMEHHBbIMU. PellleHHe CUCTEM [BYX YypaBHEHUH, OJHO U3 KOTOPBIX
JTUHEHoe, a Apyroe — BTOpo#l creneHu. ['paduueckas MHTEpIpeTalus CUCTEMbl YpaBHEHUH C
JBYMSI [IEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue nMHEMHBIX HEPABEHCTB C OJHOM MEepeMeHHOH. PemieHue cHCTEM JHMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHele HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DyHKUMH

KBanpatnunas Qynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'padukn dyskmmii: y =kx, y =kx + b, y =k/x, y =x3, y = \x, y = |x| i ux cBoiicrsa.

YuciioBbIE 0CJI€10BATEIBHOCTH U IPOrPecCHH

[lonsiTE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIECIOBATEIBHOCTH PEKYPPEHTHOU
bopmyoit u popmyItoii N-ro dseHa.

Apudmernueckas u reomerpuyeckas nporpeccu. opmyssl N-ro wieHa apupMeTUIecKon U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne uiIeHOB apu(METHYECKOW W T€OMETPUYECKOM MpOrpeccHii TOYKaMu Ha
KOOPJAMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHbIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMBI  ydeOHOro Kypca «AnreOpar
XapaKTePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKOW MaTEMAaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCHMCKMX MATEMATHUKOB U POCCUHMCKON MaTeMaTUYECKOM LIKOJIBI,
K MCTIOJIb30BAHMIO ATUX JOCTIKCHUH B APYTHX HAyKax W MPHUKIAIHBIX cepax;

2) rpa:kIaHCKoOe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKAaHMHA W pealu3allid €ro IIpas,
MIPEJICTABICHHEM O MAaTEMAaTHUECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHHIA,
MpoLEAYp TpakIaHCKOro oliiecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXIIEHUIO
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpy/i0BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOu
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTHMYE€CKOro OOpa30BaHUsl HAa MPOTSHKEHHH BCEH
KHU3HU ISl YCIIEUTHOW MPO(ecCHOHAIBHON AESTENIbHOCTH M Pa3BUTHEM HEOOXOIAMMBIX YMEHHUH,
OCO3HAaHHBIM BEIOOPOM M MTOCTPOCHHEM WHIMBHIYAILHON TPACKTOPUH OOpa30BaHUS M KU3HECHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETHUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1ay, pelIeHUH, PacCyKICHUM, YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIMel B JEeATeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl UEJIOBEKa, MPUPOJABI W OOIIeCTBa, IMOHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak cQepbl 4YeTOBEYECKOW MACSATENIBHOCTH, JTAloB €€ pPa3BUTHSI H
3HAQUUMOCTHU [UJISl Pa3BUTUS LIUBUIIM3ALIMU, OBIAJCHUEM SI3bIKOM MAaTeMaTUKU U MATEMaTHYECKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHHEM TMPOCTEHITUMU  HaBBIKAMH
HCCIIEIOBATENILCKON JIEATEIIbHOCTH;

6) pusnueckoe BocnuTaHue, popMupoBaHNe KYJIbTYPbI 310POBbS M 3MOIMOHAIBHOIO
Oslaromosty4ms:

TOTOBHOCTHIO TIPUMEHSATh MaTEeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOTO 00pasa Xu3HU (30pOBOE MUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUNA M OTABIXA,
peryisipHas gu3nuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWKM IS pelIeHus 3ajgad B 00JacTu
COXPAHHOCTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUS TOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCIEACTBUIM ISl OKPYIXKAIOIIeH Cpenbl, OCO3HAaHHEM TIJI00ATBbHOTO XapaKTepa 3KOJOTHYECKUX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanmus K U3MEHAIIUMCS YCJIOBUSIM COIMAJIbHONW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBUSX HEOMPENEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JAESITENIbHOCTh, B TOM YHUCJIE€ YMEHHE YUHUTHCS y IPYTUX
J0JIeH, MPUOOPETaTh B COBMECTHOW JEATEIHPHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIUU W3
OTbITA JPYTHUX;
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HE00XOUMOCTbIO B (POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YHcie (HopMynHpoBaTh UICH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHHMATH CTPECCOBYIO CHUTYAIUIO
KaK BbI30B, TpPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBAaTh MNPUHMMAEMble pEHIeHHs M JeUCTBUA,
(bopMyIHpPOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBuA:

BBIIBIITH M XapaKTEPHU30BATh CYIIECTBEHHbIE NPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIY NOHATHUSAMH, (OPMYIHPOBATH OIPEICICHUS TOHSATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NPU3HAK KJIACCU(UKAIMU, OCHOBAHUS JUI1 0000IIEHUS U
CpaBHEHHMSI, KPUTEPHH IPOBOIMMOI0 aHAJIH3a,

BOCIIPUHUMATh, (POpMyJIMpOBaTh M MpPe0oOpa3OBHIBATH CYXKACHUS: YTBEPAWUTEILHBIC M
OTpHULATENIbHBIC, €ANHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISIBJISITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HM M NPOTUBOpeYHs B (akrax,
TAHHBIX, HAONIONEHHUSAX W YTBEPKICHHSX, TMpearaTb KPUTCPUH [UIS BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

Je7aTh BBIBOJBI C HCIIOIb30BAHHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/IIOYeHNH, yMO3aKJIIOUEHHUH 110 aHAJIOTUH;

pa3duparp 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUH (TIPSMBIE U OT MPOTHBHOTO),
IPOBOANUTH CAMOCTOSITENIFHO HECIOXKHBIE J0Ka3aTeIbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaMBaTh apryMEHTAINIO0, NMPUBOJAUTH TPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpATh Crocob pemeHus y4yeOHOM 3agaum (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HambOosee MOAXOIAIUN C Yy4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX
KpUTEPHEB).

Ba3oBbIe ncciegoBaTeLCKHE JeliCTBUSA.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUs, (OpMYyIHPOBATh
BOIIPOCHI, (PUKCHUPYIOIIUE IMPOTUBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEIILHO YCTaHABIMBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,
MPOBOAUTHh IO CaMOCTOSITENIbHO COCTaBICHHOMY IUIAHY HECIOXKHBIM HKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 10 YCTAHOBIEHUIO OCOOCHHOCTEH MaTEMaTUYECKOr0 OOBEKTa,
3aBHUCHUMOCTEN 0OBEKTOB MEXIy COOOI;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIECHUS M BBHIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTHh IIOJYYEHHBIX pPE3yJbTaTOB,
BBIBOJIOB M O0OOIICHUIH;

MIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIION0KEHUS O
ero paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MHPOPMALIMHU, JTAaHHBIX, HEOOXOAUMBIX JJIs
peuieHus 3a1a4u;

BBIOMpaTh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy HpeicTaBiIeHUs WHPOpPMAMK U WIUTIOCTPUPOBATH PELIaeMbIE 3aJauu
cXeMaMH, AMarpaMMaMiy, HHOH rpadukoil 1 uX KOMOMHALUAMU;



OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, HPEAJTOKECHHBIM YUHUTEIEM WU
Cc(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JelCTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSMH W IICIISIMU
OOIICHMsI, SCHO, TOYHO, TPAMOTHO BBIPKATh CBOK TOYKY 3pEHHS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUs 3a/ladl, KOMMEHTHPOBAThH
MOJIyYCHHBIN pe3yJbTar;

B XOJIc 0OCYXJICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMbI, HPOOJIEMBI,
penraeMoil 3a1a4n, BBICKA3bIBaTh UJCH, HAIICTICHHBIC HA TMOWCK PEIICHUS, COTIOCTABIISTh
CBOM CYXKICHHSI C CY)KJICHUSAMH JIPYIMX YYaCTHHUKOB JIHajora, OOHapyXUBaTh pa3jiHuue U
CXOACTBO TMO3WIHNA, B KOPpEeKTHOH Qopme ¢dopMyIupoBarh pa3HOINIACHS, CBOU
BO3Pa)KCHHUS,

MPEJCTaBIATh PE3yJIbTAThl PEIICHUS 3aJaud, SKCIIEPHUMEHTA, HCCIICIOBaHUs, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aqad TNPE3CHTAlUU U
0COOEHHOCTEH ayTUTOPHH;

MMOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI MpU
pelleHIH yUYeOHbIX MAaTEeMaTHUECKUX 3a]1ay;

MPUHUMATH I1ICJIb COBMECTHOM JI€ATEIBHOCTH, IUIAHUPOBATH OPraHHU3AIMI0 COBMECTHOM
paboThI, pactpeneNsaTh BUABl paboT, JOrOBAPUBATELCS, 00CYKIATh MPOIECC U Pe3yibTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CYKACHUS, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBITIOIHATH CBOKO YaCTh PAOOTHI U KOOPIUHUPOBATH CBOM JICUCTBUS C
JIPYTUMH YICHAMH KOMaHJIbl, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOMIMN MPOIYKT IO
KpUTepHsiM, CHOPMYITHPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepCaJIbHbIE yUeOHbIe eiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, aJrOPUTM peHIeHMs] 3aJaud (MM €ro 4YacTh),
BBIOMpPATh CHOCOO pemHIeHuss C Y4YETOM HMEIOUIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATH BapHaHTHl PEHICHUH C Y4ETOM
HOBOM MH(pOpMaIuy.

CﬂMOKOHTpOJ’[b, IMOLMOHAJbLHBLIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIA Ipolecca M pe3yibTaTa peIIeHUs
MaTeMaTHYECKOH 3a7auu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIPH PEIIECHHUU 3a7add, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HaMIEHHBIX OLINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHME pE3yJbTaTa JAEATEIbHOCTU IOCTABIECHHON LENM U YCIIOBUSM,
OOBSACHATH MPUUYUHBI TOCTHXKEHUS WIM HETOCTHKEHUS LU, HaXOJUTh OLINOKY, aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K konnmy oOyuenus B 7 kJjacce oOydaloIUHCA TOJYYUT CIEAYIOUIUE IpPEeIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTICHUA

BbImonHATh, coderas YCTHbIE M IUChbMEHHbIE NpPUEMBI, apupMeTHYecKHe IeHCTBUS C
palnMoOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAXKECHUH, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.
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[TepexoauTs OT OMHOHN (OPMBI 3aMHMCH YKCEN K Apyrou (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO ApOOB).

CpaBHUBaTh U YIIOPSAI0UYNBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTh yncia.

BbINONHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHHWM YHCIIOBBIX
BbIpa)XCHUI. BBINOIHATE NENCTBUS CO CTENEHSMHU C HATypAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HAaTypaIbHbIX YUCEIL.

Pemlatp mpakTUKO-OPUEHTHUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIEHUEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PELIECHUS 3a7au C
y4€TOM OrpaHUYECHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonp3oBath anredpandeckyrd TEPMUHOJOTHIO U CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuaa.

Haxoauts 3HaueHns OyKBEHHBIX BBIPAKEHUN IIPU 3aJIaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHUsl LEJOT0 BBIPAXKEHHUS B MHOTOWIEH NPUBEACHHEM I0J00HBIX
ClIaraeMbIX, PACKPBITUEM CKOOOK.

BbINONMHATE yMHOKEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHa HAa MHOTOYIEH,
MPUMEHSTHh (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pasHOCTH.

Ocy11ecTBIATh pa3aoKEHNE MHOTOYWIEHOB HA MHOYKUTEIIN C IOMOIIbIO BEIHECEHHUS 38 CKOOKH
00IIero MHOXKHTEIS, TPYNIUPOBKY ClIaraéMbIX, TPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHusl MHOTOWIEHOB JUIsSl PELICHUS Pa3IMUHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEMETOB, U3 PEaJTbHON PAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH € HATypaJbHBIMHU IIOKA3aTeNsIMU UIS TpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHus U HePaBEeHCTBA

Pemarp nuHENWHbIE ypaBHEHHs C OJHOH IEPEMEHHOM, NMPHUMEHss IpaBWJa IEpexoAa OT
HCXOJHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHHUSI.

[TpumensTH rpaduyeckre METO/IbI PHU PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuMepsl map 4HUces, SBISIOLIUXCS PELICHUEM JMHEWHOIO YpaBHEHHUS C ABYMs
MIEPEMEHHBIMH.

Ctpoutb B KOOPAMHAaTHOM IUIOCKOCTH TIpaduK JUHEHHOrO YpaBHEHUS C JIByMs
MIEPEMEHHBIMHU, MOJIb3YSICh IPapUKOM, TPUBOJUTH IPUMEPHI PELIEHUS YPABHEHHUS.

Pemarp cuctembl OByX JIMHEHHBIX YPAaBHEHHH C JBYMs IEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBiaATh M pelmarh JUHEHHOE YpPaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUU 110
YCIIOBUIO 3aJjaud, HHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/laddl MOJIyYEHHBIH
pe3yJbTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOILME 33aJaHHBIM KOOpIMHATaM,
JIy4H, OTPE3KH, HHTEPBaJIbl, 3aMIUCHIBATH YMCIIOBBIE TPOMEKYTKH Ha alredpandeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHON TNIOCKOCTH TOYKH I10 33/1aHHBIM KOOPAWHATAaM, CTPOUTH TpadrKu
nuHeHbIX QyHKIMA. CTpouTh rpaduk QyHKINU y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMHA U3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYHMHAMU: CKOPOCTH,
BpEMs, pacCTOSHUE, IIeHa, KOJIHMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTE, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMM M0 3HAYEHHUIO €€ apryMeHTa.

[Tonnmate Tpaduyueckuii crmocod TpeacTaBleHUs W aHauW3a WH(OpMAIMu, HW3BIEKATh W
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peaTbHbBIX MPOLECCOB U 3aBUCHMOCTEH.

K konmy oOyueHus B 8 KJjacce o0OydYalOImMICS TOMYYHT CIACAYIOIMHUE MPEAMETHBIC
pE3yJIbTaTHI:
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Yucia v BLIYHCICHUSA

Hcnonp30BaTh HayallbHbIE INPEJCTABICHUS O MHOMKECTBE JCHCTBUTENBHBIX YHCEN JUIS
CPaBHEHMsI, OKPYIJVIEHMs M BBIYMCICHMH, H300pakaTb JAEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOA.

[IpuMeHATH NOHATHE apUPMETHUUECKOI0 KBAJPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCTOJNB3yd TIPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBINOJHATh IPEOOpPa30OBaHUsI BBIPAKCHUH,
COJIeprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30Bare 3amucu OONBIIMX M MajbIX YHUCET C IOMOIIBIO JECATUYHBIX Ipobel u
creneHner yuciua 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh NOHATHE CTENEHU C LEeNbIM IOKa3aTelaeM, BBIIOJIHATh IpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALLMX CTEIIEHU C LIEJbIM [10KA3aTEIEM.

BbINONHATE TOXIECTBEHHBIE NPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH M ajreOpandecKuMu IPOOSIMH.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOXKHUTEIH.

[IpumensTh peoOpazoBaHusl BBIPAKEHUMN JUIsI PELICHUS Pa3IMUYHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHusI U HEPaBEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YpPaBHEHHS M PALMOHAIBHBIE YPaBHEHHUs, CBOJAIIMECH K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMs [I€PEMEHHbBIMHU.

IIpoBOAUTH MPOCTEHIINE MCCIENOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
pUMEHEHHEM TIpaU4YecKUX MpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa
YPaBHEHMI pELIeHHUs], €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTe OT cilOBeCHOW (OPMYIMPOBKM 3ajauyd K €€ anredpanyeckol Mojenu c
IIOMOUIBIO COCTaBJICHMS YPABHEHHS WM CUCTEMBI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJTy4YE€HHBIN pe3ynbTar.

IIpuMeHsTh CBOWMCTBA UMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHBIC
HEpPAaBEHCTBA C OJHOM MEepeMEHHOM M HX CHCTEMbI, JaBaTh TIpapUUecKyl0 HIUTIOCTPALUIO
MHO’KECTBA PEILIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUHT

[Tonumarb ¥ UCHOIB30BaTh (PYHKIMOHAIBHBIE OHATUS U SI3bIK (TEPMUHBI, CHMBOJIHNYECKHE
0003HaYeHMsI), ONpPEIENATh 3HaUYeHHE (YHKIMU MO 3HAYEHUIO apryMEHTa, OINpeNesiTh CBOWCTBA
¢dbyukuun o e€ rpaduxy.

Crtpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUJIA:

y =kix, y =x2,y = x3,y = [x|, y = VX, OIICBHIBaTh CBOICTBA YNCIOBOH (DYHKIMH MO €&
rpaduky.

K konnmy oOyuenus B 9 kjacce oOydaroImMics TOIYYUT CIEAYIOUIME IpPEeIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTCHUA

CpaBHUBaTh U YIIOPAI0UYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

Boinonusate apudmMernyeckue NEHCTBUS C PalMOHAIBHBIMHM YHCIIAMH, COYeTas YCTHBIE U
MMCBbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUUCIIEHHS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4yeHHs! CTelneHel ¢ LEeNbIMHU MOKa3aTeNsIMU U KOpHEH, BBIYUCIATH 3HAUCHUS
YHCIJIOBBIX BBIPAXKEHUH.

OKpyTrIsTh AEWCTBUTENbHBIE YHCIIA, BBIMOIHATh IPUKUAKY pe3yJIbTaTa BBIYMCIECHUH, OLICHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPABHEHMsI, yPAaBHEHUS, CBOAIINECS K HUM, [IPOCTEHIIINE
IpOOHO-PALIMOHAIHBIE YPABHEHMSL.



12

Pemate cuctemsbl BYyX JIMHEHHBIX ypaBHEHHUH C ABYMS NEPEMEHHBIMH M CHUCTEMBI JBYX
yYpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemate TekCTOBBIE 3a/1a4M alredpanyecKuM CIocoOOM € MOMOILBIO COCTABIEHUS YPaBHEHMUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

[IpoBoauTh mpocTeiine UCCiIeAOBaHUS YPaBHEHUI M CUCTEM ypaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TIpaUuecKuX MpeAcTaBiIeHUll (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YpaBHEHUH peleHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemarp JsMHeliHblE HEpaBEHCTBA, KBAaJApAaTHbIE HEPABEHCTBA, H300paxaTb pELICHHE
HEpaBEHCTB Ha YMCJIOBON MPSMOM, 3alIMCBHIBATh PEILIEHUE C TIOMOIIbIO CUMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEpaBEHCTBO, M300pa)kaTb pELICHHWE CUCTEMbl HEPABEHCTB HA YMCJIOBOH NPAMOM, 3aluChIBATh
pellIeHre ¢ IOMOLIbI CHMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IIPU PELICHUN Pa3IMUHBIX 3a/1a4.

DYyHKIUH

Pacnio3HaBaTh (pyHKIMM M3ydeHHBIX BUIOB. [IoKa3pIBaTh cXeMaTW4YeCKH PACHOJIOKEHHE Ha
KOOPJIMHATHOMH MI0cKOCTH rpadukoB ¢pyHKumi Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHHil K03((HIMEHTOB, OMUCHIBATE CBOMCTBA
GYyHKIHHA.

Crpouth M u300paXkaTb CXEMAaTUYECKH TpaUKH KBAaJPaTHUUHBIX (YHKIMHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMIA IO UX TpaprKaM.

Pacrnio3HaBaTh KBajpaTHuHYI0 (QyHKIUIO 1O (hopMyJie, MIPUBOAUTH MIPUMEPHI KBaAPATUUHBIX
(GYHKIMN U3 peallbHOM KHU3HH, (PU3UKH, TEOMETPUH.

YucJi0BbIe NOCJIEA0BATEIbHOCTH H IPOIPeCcCUH

Pacrnio3HaBath apuMETHUECKYI0O U T€OMETPHUECKYIO MPOTPECCHH IPH PasHBIX CIIOCO0ax
3a/laHusl.

BbINONMHATE BBIYMCIEHUS C MCHOJIb30BaHUEM (OpPMYNIT N-ro wieHa apupMETHUYECKOH H
reOMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3agauu, CBA3aHHBIE C YMCIOBBIMH IOCIEA0BATENBHOCTAMY, B TOM UYHUCIIE 3a/layd U3
peaylbHOM JKHU3HHU (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne KoanuecTBo 4acoB
I HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (UG POBDbIE)
; | TeM mporpaMmel Bcero 0H;p0m,m>1 pangquKn o0pa3oBaTe/ibHbIE PeCypPChl
e padoThl € padoThI
n
1 Yucna v BEIYHCIICHUS. o5 1 1 bubmuorexa [JOK
PanpoHnabHbIE YHCIIa https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJITeOpaHECKHe BhpKCHHA 27 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
3 YPABHCHNA 1 HEPABEHCTBA 20 . . https://m.edso0.ru/7f415b90
4 KoopnauHnats! u rpaduku. 24 1 1 bubmuoreka [JOK
DyHKIMH https://m.edso0.ru/7f415b90
bubmmoreka [IOK
> HosToperue u obobmenne 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 3
110 TPOIT'PAMME
8 KUIIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB M TeM KounTpoJsb JyekTpoHHBbIE (HU(PPOBBIE)
IIpakTHyec
n/n NMPOrpamMmmbl Bcero | Hble o0pa3oBaTe/ibHbIE Pecypchl
KHe padoThI
padoThI
1 Yucna 1 BBIYUCICHUS. 15 1 bu6mmorekxa [IOK
KBaapaTHble KOpHI https://m.edsoo.ru/7f417af8
2 Uucna u BeraucieHns. CTEIeHs ¢ 7 1 bu6mmoreka [JOK
1eJIBIM TI0Ka3aTelieM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BhIpaKEHUSI. 5 1 bubmuorexa [JOK
KBagparHbiii TpéxuwieH https://m.edsoo.ru/7f417af8

13


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

4 Anrebpanyeckue BhIpaKEHUsI. 15 1 bubnmoreka [JOK
Anrebpanueckast 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHEeHUs 1 HEPABEHCTBA. 15 1 bubmuorexka [JOK
KBaaparHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTRBA. 13 1 bubmuorexka [JOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnmoreka [JOK
HepaBencraa https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
8 PyHicuHH. OCHOBHbIC NOHATHA > https://m.edsc%.ru/?f417af8
; Dymxum. Huciosbie pyniimn ; 1 Eﬁgﬁ:?/ﬁi%ii?ﬁ/?ﬂl?aﬁ
bubnnoreka [JOK
10 Tosoperne n 0bobmieHne 6 . https://m.edscI)Jfru/?Ml?afB
OBIIEE KOJIMYECTBO YACOB I10 102 5 4
[TPOTPAMME
9 KJIACC
KoimuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoas | IlpakTuuec DyekTpoHHbIE (IU(PPOBLIE)
n/n NPOrpaMMsbl Bceero HbIE KHne o0pa3oBaTesibHbIE PeCypPChl
padoThI padoThI
1 Yucna v BBIYUACICHUS. 9 1 bubmuoreka [JOK
JleliCTBUTEIbHBIE YUCIIA https://m.edsoo0.ru/7f419d08
2 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmuorexa [JOK
YpaBHEeHUs ¢ 0JTHON IEpEMEHHOM https://m.edso0.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnmoreka [JOK
CucTeMbl ypaBHEHHIA https://m.edso0.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnmoreka [JOK
HepaBencraa https://m.edso0.ru/7f419d08
5 DOyHKIUHA 16 1 1 bu6mmoreka [JOK
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6 YucIioBbIE MTOCIIEN0BATEIBHOCTHA 15 Eubmiorexa OK
https://m.edso0.ru/7f419d08
7 [ToBTOpeHME, 0000MIIEHNE, 18 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

2.

3.

Maxkaperue FO.H., Munmiok H.I'., HemkoB K.W. u np. Anrebpa. 9 wmacc / Ilom pen.
TensikoBckoro C.A. — M.: [Ipocsemienue, 2022.

YueOnuk: Makaperae FO.H., Munmtok H.I'., HemmxoB K.M. u ap. / Ilox pen. TenskoBckoro
C.A. Anrebpa. 8 kitacc. — M.: [Ipoceemenue, 2022

YueOuuk: Makaperae FO.H., Munmtok H.I'., HemmxoB K.M. u ap. / Ilox pen. TenskoBckoro
C.A. Anrebpa. 7 kitace. — M.: [Ipoceemenue, 2022

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

4.

5.

COopHuK 3a/1a4 ISl TEMAaTUYESCKOTO IJIAHUPOBAHUS M UTOTOBBIX aTTecTanuii. Anrebpa: 7 — 9
kiaccol /Coct. @emquenko JI.S. — J[lonenk: Mcrtoku, 2017. — 122 ¢. (B ABYX 4acTsX).

3uB b. I'. , l'onpiuu B. A. . lunaktudeckue marepuaisl. Anredpa. 8§ — 11. — CII6.: Ilerpornud,
2007.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

6.

7.

10.
11.
12.
13.
14.
15.
16.

AnteiaoB [1.U. Anre6pa. Tectsl. 7 — 9 xnaccel: Y4ueOHO-MeToA. mocodue. — 2-¢ u3a. — M.:
Jpoda, 1998. — 128 ctp. http://bookre.org/reader?file=636943

Hymaumud 1O. I1. Anre6pa. Temarudeckue tectol. 9 kinace / FO. I1. ynaunsis, B. J1.
Kponrays. — 2-¢ u3a. — M. : IIpocsemienne, 2011. — 95 ¢. : mn. https://s.11klasov.ru/3042-
algebra-tematicheskie-testy-9-klass-dudnicyn-yup-krongauz-vl.html

I'naskoB 10.A., Bapmasckuii UK., ['anamsunu M.S. Tectsl no anredpe. 9 knace. K yue6Huky
MaxkapserueBa FO.H. u op. 3-e uzn., mepepad. u qom. — M.: Dk3amen, 2011. — 144 c.
https://s.11klasov.ru/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-
glazkov-yua-varshavskiy-ik-gaiashvili-mya.html

VMK Makapsrues u ap. (7-9) https://www.diary.ru/~biblioteka-r/p185145763 umk-
makarychev-i-dr-7-9.htm

banku 3amanuit ®UITN: http://opengia.ru/ , http://sdamgia.ru.

BITP o matemaruke 7 kiacc https://math7-vpr.sdamgia.ru/

BIIP o matematuke 8 kimacc https://math8-vpr.sdamgia.ru/

BIIP o matematuke 9 kmacc https://relasko.ru/forum/66-52319-1

Cnam T'MA: Pemry OI'D https://math-oge.sdamgia.ru/

WurepakTuBHas TeTpaas https://skysmart.ru

PBUI https://resh.edu.ru/



http://bookre.org/reader?file=636943
https://s.11klasov.ru/3042-algebra-tematicheskie-testy-9-klass-dudnicyn-yup-krongauz-vl.html
https://s.11klasov.ru/3042-algebra-tematicheskie-testy-9-klass-dudnicyn-yup-krongauz-vl.html
https://s.11klasov.ru/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-yua-varshavskiy-ik-gaiashvili-mya.html
https://s.11klasov.ru/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-yua-varshavskiy-ik-gaiashvili-mya.html
https://www.diary.ru/~biblioteka-r/p185145763_umk-makarychev-i-dr-7-9.htm
https://www.diary.ru/~biblioteka-r/p185145763_umk-makarychev-i-dr-7-9.htm
http://opengia.ru/
http://sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://math8-vpr.sdamgia.ru/
https://relasko.ru/forum/66-52319-1
https://math-oge.sdamgia.ru/
https://skysmart.ru/
https://resh.edu.ru/

