TOCYJIAPCTBEHHOE BIOJKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXJIEHME

«CPEJTHSIA LLIKOJIA Ne 60 TOPOJICKOI'O OKPYT'A MAPUYIIOJIb »

JIOHELIKOW HAPOJIHOV PECITYBJIMKU

PACCMOTPEHO

Ha 3aceganuu [1IMO

ITpotokon ot «34 » pfdedfr. Ne £

Pykosoautess LIIMO

f/&% N.U. Ucakosa

COI'JIACOBAHO

3aM. qupekTopa o Y BP
g% T.B.3enenckas

[Tporoxos neacoBera OT

WB Top [BO

%8\? e 60
PNoNG'

«31» o 300

«31» 07.2024r. Nel

M.IT.

PABOYAS TIPOT'PAMMA

(ID 531529)

yueOHOro Kypea «Aareépa»

11 oOydaroruxces 7-9 KinaccoB



MNOSICHUTEJBbHAS 3ANIMCKA

Anrebpa sBIsIeTCS. OJHHUM W3 OMOPHBIX KYPCOB OCHOBHOTO obuiero
06pazoBaHusi: OHA 00ECreYnBaAET U3yueHHe APYTHX JUCLMILIMH, KAK eCTeCTBEHHO-
HAy4yHOro, TaK M TyMaHHTApHOTO LIMKIOB, €€ OCBOGHHE HEoOXoIuMO ISl
NpooKeH|sl 06pa3oBaHis U B OBCEIHEBHON Xu3HH. PasBuTue y o0yJaroLuxcs
Hay4HbBIX MPECTABICHUH O TNPOUCXOKICHUH M CYLIHOCTH anrebpanyecKux
abGCTpaKiii, crocobe OTpaXKeHUs MaTeMaTHIeCKol HayKoli siBNeHUH 1 POLECCOB
B TpUpOAE W OOLIeCTBE, PONM MaTeMaTH4ecKoro MOJEIMpOBaHHS B HayIHOM
O3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHUS
M KAauecTB MBbILLIEeHNs], HEOOXOIMUMBIX [T aflanTalii B COBPEMEHHOM LM(pPOBOM
obuiecte. M3ydeHue anreOpbl oOecrievunBaeT pa3sBUTHE YMEHHS HaOJ01aTh,
CpaBHMBAaTh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHHUHOCTH MBILICHHS,
CIIOCOGHOCTH apryMEeHTHPOBAHHO OOOCHOBBIBATH CBOM JGHCTBHS W BBIBOADL
dopmynupoBath yTBeprkaeHus. OcBoeHHE Kypca alreOpsl obecrieunBaeT pa3BUTHE
JOrMYECKOr0 MBILUIEHUS] OOyYarlolUXCs: OHM MCIOJIB3YIOT JEAyKTHBHBIE U
WHYKTHBHBIE PacCy’kieHus, 060OIIeHHe U KOHKPETU3ALIMIO, a0CTparupoBaHie 1
ananoruto. OGydenne — anreGpe  MpEANONaraeT — 3HAYMTEINBHbIN 00BEM
CaMOCTOSATENBHOM JEeSATENBLHOCTH 00ydaroUXCsi, TO3TOMY CaMOCTOSATEIBHOE
pelleHue 3a/1a4 sIBIsIeTCs peanu3alyel AesTe/lbHOCTHOrO MpUHLHUIIA o0yueHus.

B crpyKkType NporpamMmbl ydeGHOro Kypca «Anrebpa» s OCHOBHONO
061Iero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPIKATENIbHO-METONNIECKNE
nuHnn: «Urcaa ¥ BhIUMCTEHUS», «ANre6pandeckie BhIPAKEHUs», «Y paBHEHUS 1
HepaBeHCTBa», «OyHKuMM». Kakmas u3 3THX COAEPKATENbHO-METONMIECKIX
JNUHUIT pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3yIEHHst Kypca, B3aMMOJEHCTBYs C
JpyrdMU ero nuHusAMH. B Xozme wnsydeHus yueGHOro Kypca O0O0ydaroIrMcs
TIPUXOJMUTCS JIOTHYECKH PaccCyk/JaTb, MCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
g3bIK. B CBA3W C 3THM B MpOrpammy y4eOHOro Kypca «Anrebpa» BKIIIOUYEHbI
HEKOTOpble OCHOBbI JIOTMKHM, MpPENCTABICHHbIE BO BCEX OCHOBHBIX pasjeliax
MaTeMaTHYEeCKOro 00pa3oBaHus U CIOCOOCTBYIOLIME OBIANEHUIO 00y4aroLIUMHUCS
OCHOB  YHMBEPCAIBHOIO ~ MaTeMaTH4ecKoro  s3blka. CopneprxarenbHOl U
CTPYKTYpHOIH OCOOEHHOCTBIO —yueDHOro  Kypca «Anrebpay» ABISETCS  €ro
MHTErPUPOBaHHBIN XapaKTep.

Conepkanue JHHMM «Uucna # BBIYMCJIEHUS - CILyXKHUT OCHOBOW Il
NasbHeiilero U3ydeHus MaTeMaTHKH, COoCOOCTBYET PAa3sBUTHIO Yy 00y4aroLuxCcs
JIOPHUYECKOro MBIILUTEHHUS], (POPMUPOBAHUIO YMEHHUS M0JIb30BaTLC alropUTMaMH, &
TaKKe NPUOOPETEHHUIO IPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX LIS NOBCEHEBHOM
’KU3HU. PazBuTHe MOHATUSL O YMUCIIE HaA YPOBHE OCHOBHOTO O6I_Llel"0 O6paSOBaHI/I}I
CBA3aHO C pALMOHAIBHBIMM M HppaLMOHAJbHbIMKM HHCIaMHU, dbopmHpoBaHKEM



MpeACTaBIeHUI O [IeHCTBUTENBHOM 4HCle. 3aBepLieHHEe OCBOCHHMS YHCJIOBOU
JIMHUY OTHECEHO K cpe/iHeMy o0l1eMy 00pa30BaHHIO.

Cozepxkanue AByX anre0pandeckux TMHUH — « Anrebpanteckue BbIPaKeHUs
U «YpaBHEHHs M HEPaBEHCTBA» CIOCOOCTBYeT (HOPMUPOBAHUIO Y OOYHAIOLIMXCH
MaTeMaTH4YecKoro arnrmapara, HeoOXOoIMMOro .jis pellleHus 3ajay MaTeMaTHKH,
CMEXHBIX TMPeJMETOB M [PaKTHKO-ODMEHTHPOBaHHbIX 3ajad. Ha yposHe
OCHOBHOTO 001ero o6pa3oBaHMsl YueOHbIM Marepuan CpyNIUPYeTcs BOKPYT
palLMOHANBHBIX BbIpaykeHUil. Anrebpa JeMOHCTPUPYET 3HAUCHHE MATEMaTHKH KaK
S3plKa Ul TIOCTPOEHMsI MaTeMaTH4eCKMX MOJENel, OmnucaHusi IMpOLECccoB U
sABNeHWi peanbHOro wMupa. B 3amaun  oOyueHus anredpe BXOAST TaKKe
janbHejillee pa3BUTHE AJTOPUTMHYECKOrO  MBILIIEHHs, HEOOXOAUMOro, B
YaCTHOCTH, MJIi OCBOEHHs Kypca HMH(DOPMAaTUKW, W OBJIAJICHHE HABbIKAMH
JelyKTHBHBIX paccyskneHuil. [IpeoGpasoBaHne CMMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKeHHsI, CIIOCOOHOCTEH K MaTEMAaTH4E€CKOMY TBOPUYECTBY.

Copepxanue GpyHKIHOHAIBHO-TpadUIeCcKON JIMHUHM HALGJIEHO Ha MOJyIeHNe
00yUarOLIMMUCS 3HAHUH O (QYHKLMAX KaK BaHEHLIeH MaTeMaTUUeCKON MOIeNn
N7 OMMCAHKS U MCCIIe0BaHHs Pa3HOOOpa3HbIX MPOLECCOB U ABJIEHHUN B MPUPOLE
u obuecTBe. V3yueHue martepuana CrOCODCTBYeT PasBUTHIO y OOydaromuXcs
YMEHHUs HCTIOJIb30BaTh Pa3indHbIe BhIPA3UTEIbHBIC CPEICTBA A3bIKA MATEMATHKH —
CIIOBecHble, CHMBOJMUYECKMe, rpaduueckde, BHOCHT BKJal B (OpMHpOBaHHE
npecTaBleHn O poid MaTeMaTHKHU B PA3BUTHU LMBUIIU3ALIMK U KYJIBTYPBI.

CornacHo yueGHOMy TnaHy B 7-9 Kimaccax H3ydaercs y4eOHbIH Kypc
«Anre6pa», KOTOPbIA BKIIOYAeT CJEJyOLMe OCHOBHbIE Pa3fe/ibl COACPKAHMSL
«Uucna U BbIYMCIEHHS», «Anredpauueckue BbIpaXKeHUs», «YpaBHeHHS U
HepaBeHCTBa», «DYHKLHKY.

Ha u3yuenue y4deGHOro Kypca «Anrebpa» OTBOAUTCA 306 gacoB: B 7 Kjacce
— 102 yaca (3 uaca B Hezenmo), B 8 kiacce — 102 vaca (3 vaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B HEJIelto).



COJEP)KAHUE OBYUEHUA

7 KJIACC

Ymucia 4 BbIYUCICHHS

Jlpo6u OGBIKHOBEHHbIE W [ECSTHYHbIE, NEPEX0] OT ONHOHW (OPMBI 3amucH
npoGeit k apyroii. IloHsTMe paUMOHANBHOrO 4YMCIA, 3aluCh, CpaBHCHME,
YIOPSI0UMBAHUE — PALMOHANBHBIX — uucen. Apudmernueckue —NEHCTBUA  C
paLMOHaNbHBIMK YKcIamMy. PellleHne 3a1a4 U3 peajbHON NPAKTUKK HA 4acTH, Ha
IpoOH.

CremeHb C HaTypajlbHBIM MOKasaTeneM: OIpeelieHue, mnpeodpasoBaHue
BBIpYKEHHIl Ha OCHOBE OMpeJeNeH s, 3anuch 6onbiunx qncest. [IpouenTsl, 3anuch
TIPOLEHTOB B BUe ApoOH ¥ ApOOM B BUJE MPOUEHTOB. TpH OCHOBHbIE 3a1a4y Ha
MPOLIEHTBI, PEILICHHE 3a/1a4 U3 peabHON MPaKTHKHU.

[lpuMeHeHHe MPU3HAKOB  JEJIMMOCTH, pa3jIOKEHWE Ha  MHOXUTENH
HaTypaJIbHbIX YUCEIL.

PeajbHble  3aBUCUMOCTH, B TOM uucie mOpsmas W oOparHas
MPONOPLMOHANILHOCTH.

AJirebpanyecKue BbIpaxKeHHUst

[lepeMeHHbBIE, UMCIIOBOE 3HAUCHHE BBIPAXKEHUS C [IEPEMEHHOM. JlonycTumble
3HaueHHs NepeMeHHbIX. [IpefcTaBIeHne 3aBUCHMOCTH MKy BENMIMHAMU B BUIE
dopmynbl. Beruucienus o popmyiam. [Ipeobpasobanue OyKBEHHBIX BBIPAYKEHHH,
TOXIECTBEHHO pAaBHble BBIPOKEHHUs, MpaBuia npeobpasoBaHus CymMm H
TpoU3BeIeHUH, [PaBKIia PACKPBITUs CKOOOK U MPUBEAEHUS MOJIOOHBIX ClaraéMbIX.

CBolicTBa CTENEHH C HATYpaIbHbIM MTOKA3aTEIIEM.

OnHouneHbl ¥ MHorouneHsl. CteneHb MHorounena. CioxeHue, BbIMMTaHHE,
YMHOXEHHe MHOro4wieHoB. @OopMyJbl COKPAIIEHHOrO YMHOXCHHUA: KBapar
CyMMbl W KBajgpar pasHocTv. (Dopmyiia pasHOCTH KBaapaToB. PasnoxxeHue
MHOIO4YJIEHOB Ha MHOXKMTEIIH.

YpaBHeHHs H HEPABEHCTBA

YpaBHEHHE, KOpPEHb YypaBHEHWUS, TPaBUia npeobpa3oBaHUs ypaBHECHUS,
PaBHOCHJIBHOCTb yPaBHEHUH.

JluHeiiHOe ypaBHEHHE C OJHOM MNEPEMEHHOMH, 4YMCIIO KOpHEH JIMHEWHOTO
ypaBHEHHUs, peLIeHHe JHHEHHbIX —ypaBHEHHH. CocTaBiieHre YpaBHEHUH TIO
YCJIOBHIO 3a1a4t. PellleHne TEKCTOBBIX 3a/1a4 ¢ OMOLLBIO ypaBHEHUM.

JluneliHoe ypaBHEHME C ABYyMs [IEPEMEHHBIMHU W €r0 rpagpux. Cucrema IBYX
JAMHENHBIX YpPaBHEHMH C ABYMsI MEPEMEHHBIMU. PelieHre CHCTEM YpaBHEHHUH
cr1oco6oM TOACTAHOBKU. IlprMephl pelleHMsi TEKCTOBBIX 3aaad ¢ TMOMOILBIO
CUCTEM ypaBHEHHUM.

OyHKUHH



KoopauHata TouKH Ha MpsMoil. UUCIOBbIe MPOMEKYTKU. PaccTosiHue MEXIy
IBYMsl TOUKAMH KOOPAMHATHOM MPSAMON.

IpsimoyronbHas cuctema KoopauHat, ocd Ox u Oy. Abcuucca 1 OpanMHATa
TOYKK Ha KOOPAMHATHOM mnockoctu. [Tprmeps! rpaduKoB, 3a1aHHbIX GOPMYTaMH.
Urenue rpaduKkoB peanbHbIX 3aBucumocted. Ilomstue Qynxumu. [paduk
dynximn. CpoiictBa Gpyukuuii. Jinneiinas Qpynkius, e€ rpapuk. I'paduk GyHKIHK
y = |x|. Tpaduueckoe pelleHue JIMHEHHBIX YPaBHEHMH M CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 KIIACC

Yucaa v BbIYHCICHUS

KBanpaTHblii KopeHb ©3 uncia. [loHarne 00 uppalHOHANBHOM 4HUCIIE.
JlecsiTHUHBIE TPUOMIKEHUs MppalMOHalbHbIX Yucen. CBoicTBa apupMeTHIeCKUX
KBaJ[PaTHEIX KOpHEl U UX MPUMEHEHHe K PeoOpa30OBaHUIO YUCIIOBBIX BHIPAKEHUH
Y BblYMCIIEHUSIM. J[eHCTBUTEIbHbIE YUCIIA.

CrereHb ¢ LeNbIM NoKazaTesieM 1 e€ coiicTBa. CTaHgapTHas 3anuch Yncia.

AuirebpanyecKue BblpaxKeHHUsI

KBajpaTHblii ~ TpéxuieH, pasloXKeHWe KBaJpaTHOro  TpEX4lieHa — Ha
MHOYXUTEIIN.

Anre6pandeckas 1po6b. OCHOBHOe CBOHCTBO —ainreOpanieckou Jpodu.
CrnoxeHue, BblUMTAaHME, YMHOXEHME, JjeleHue anredpauueckux —JApobeii.
ParrioHasibHbIe BBIpOKEHUS U UX TIpeodpa3oBaHHUe.

YpaBHeHHsI H HEPABEHCTBA

KpajpaTHoe ypaBHeHHe, (opMyna KOpHeil KBaJpaTHOrO YypaBHEHUA.
Teopema Buera. Pelenne ypaBHeHHI, CBOAAIIMXCS K TMHEHHBIM U KBAaAPATHBIM.
[TpocTeiiiue ApoOHO-paLMOHAIbHbIE YPaBHEHHS.

['paduueckas MHTEPIpETalys yPaBHEHUH C IBYMs MEPEMEHHBIMU U CUCTEM
JMHENHBIX ypaBHEHMH C HBYMsl TepeMeHHbIMU. lIpuMepbl pelieHust CUCTeM
HEJIMHEWHBIX YPABHEHUH C ABYMS N€PEMEHHbBIMHU.

PellieHHe TEKCTOBBIX 3a/1a4 airedpantyeckuM CrocoooM.

UucnoBble HEpaBEHCTBA U UX CBolicTBa. HepaBeHCTBO € OJIHOH MepeMeHHOM.
PaBHOCHJIBHOCTb HepaBeHCTB. JIuHeliHble HepaBeHCTBa € OIHOM MepeMEeHHOM.
CuCcTeMbI JTMHEHHBIX HEPABEHCTB C OHOM NepPEMEHHON.

DOyHKUUH

[MTonstue ¢yukuuu. O6nacTh ompeneneHus W - MHOXKECTBO 3HAUYEHUH
dynxuun. CriocoOsl 3a1aHUs QyHKLKHA.

I'paduk dyHKuuu. UTeHHe CBOKWCTB (QYHKLMH TO eé rpaduky. IIpumepsl
rpaduKoB QYHKLHUH, OTPAKAIOLIMX peabHbIe MPOLECCHL.

5



DyHKLUK, ONMCBHIBAIOLIME MPAMYIO U OOparHyi0 MpPONOPLHOHANIbHbIE
3aBUCUMOCTH, uX rpaduku. OyHKUuu y =x2, y = x3, y = \x, y=|x|. pacuueckoe
pelLIeHre ypaBHeHUH 1 CHCTEM ypaBHEHHH.

9 KUIIACC

Yucia U BbIYHC/ICHHS

PalmoHaIbHbIe YKCIa, UPPALMOHAIbHbIE YKCIia, KOHEUHbIE U OECKOHEUYHBIC
JecsTUYHbIe ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YHCEN, IEHCTBUTENIBHbIC HUCIa
Kak OEeCKOHEUHbIe JeCATHYHbIe apodu. B3auMMHO ONHO3HAYHOE COOTBETCTBHUE
MeXTy MHOYKECTBOM JEHCTBUTEBHBIX UMCEN U KOOPAWHATHON NPSIMOM.

CpaBHeHMe JIEHCTBUTENBHBIX —4YKMCeNd, apu(MeTHuecKue JACHCTBUS  C
JeHCTBUTENIbHBIMU YUCIIAMM.

PasMepsl OOBEKTOB OKpY’XKalOLIEro MHpa, [UIMTEIbHOCTH MPOLECCOB B
OKpY>KaroLleM MUPE.

[puGnuxEHHOE 3HAYCHHEe BETMUUHBI, TOUHOCTb MPUOIIKEHUS. Oxkpyrnenue
ypces. [IpUKKIKa U OLIEHKA Pe3ybTaTOB BbIYUCICHHUH.

YpaBHeHHUSsI H HEPABEHCTBA

JluneiiHoe ypaBHeHHe. Pelienne ypaBHEHHUH, CBOAALIMXCS K JIMHEHHBIM.

Kpasparnoe ypaBHeHue. PellleHre ypaBHEHHil, CBOMALIMXCA K KBaAPaTHBIM.
BuksajpatHoe ypasHeHue. [IpiMepsl pellenns ypaBHeHHH TpeThell U 4eTBEPTON
CTeneHel pa3ioKeHUeM Ha MHOKHUTEIIH.

PelueHue ApoOHO-paLMOHANBHBIX ypaBHeHUH. PelleHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

YpaBHeHue ¢ AByMs [epeMeHHbIMM U ero rpaduk. Peulenue cuctem IByX
NUHEMHBIX ypaBHEHUH ¢ ABYMs IepeMeHHbIMH. PellieHne CUCTeM ABYX ypaBHEHMH,
OJHO M3 KOTOpHIX JIMHEWHOe, a JpYroe — BTOPOW CTENeHH. ['paduueckas
UHTeprpeTalys CUCTEMbl yPABHEHUH C IBYMsl IEPEMEHHBIMH.

PellieHre TEKCTOBBIX 3324 anre0pandecKuM cnocoOoM.

Uyici0Bble HEPABEHCTBA U X CBOMCTBA.

PelleHye NUHEHHBIX HEPABEHCTB C OAHON MepeMeHHOW. PelleHue cucTeM
NVHEWHBIX HEpaBEeHCTB C OAHOHM mnepemenHoi. KBaapaTHble HEPaBEHCTBA.
I'paduueckas HMHTEpIpeTallsi HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMi
nepeMEeHHbIMHU.

DyHKUHUH

Kajpatuunas (yHKuus, €€ rpaguk U CBOHMCTBA. [TapabGonia, KOOPAMHATHI
BEpIIKWHBI 1apaboJibl, OCb CUMMETPUH napaboJbl.

Ipapuxy pynxumit: y = kx, y =kx + b,y =k/x,y = NBoy=4x,y=|x|, nux
CBOMCTBA.



YucsioBble NOCAEA0BATEILHOCTH H IIPOrPeCcCUH

[ToHsiTHE YHKCIIOBOW MOCJEAOBATENLHOCTU. 3aJaHUEe I0CIEN0BATENbLHOCTH
peKyppeHTHOH GopMmysioi 1 (GOpMyJIOl 1-ro YjeHa.

Apudmerndeckass W reomerpuueckas nporpeccud. Popmysbl n-ro ujieHa
apupMETHUECKOW U FeOMETPUIECKOM NPOrpeccrii, CyMMbI IIEPBBIX /7 YJICHOB.

W300pakeHre 4ieHOB apu(METHUECKOM W TeOMETpUYeCKOH NpOrpeccui
TOYKAMM Ha KOOPIMHATHOM MIOCKOCTH. JIMHEHHBIH M 3KCTIOHEHUMAIbHbIM POCT.
CnoxHble MPOLEHTHI.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS  IMPOI'PAMMBI
YUEBHOI'O KYPCA «AJIEBPA» HA YPOBHE OCHOBHOI'O
OBLIUEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJibTaThbl OCBOCHHMs IporpamMMbl y4eOHOro Kypca
«Anrebpay XapakTepu3yrTCs:

1) naTpuoTHYecKkOe BOCIIHTAHHE:

NpOABIEHHEM WHTEpeca K TMpOLUIOMYy M HACTOALEeMY POCCHHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOILIEHWEM K  JOCTHXKEHUSIM  POCCUMCKUX
MaTeMaTHKOB W POCCUMCKONW MaTeMaTH4eCKOM ILIKOJbI, K WCMOJNb30BaHHIO 3THX
JOCTHIXKEHHUH B APYTMX HayKax U NPUKIAAHBIX chepax;

2) rpa:kaaHcKoe U 1YXOBHO-HPaBCTBEHHOE BOCIIUTaHHeE:

FOTOBHOCTBIO K BBIMOJHEHUIO 00s3aHHOCTEH rpakJaHuHa U peayin3allu ero
npaB, NpeACTaBIEHMEM O MaTeMaTHYeCKMX OCHOBaX (QyHKUMOHMPOBAHHS
Pa3NMYHBIX CTPYKTYp, SBJIEHHH, MPOLEAYp IPaXkAaHCKOro obuiectsa (Hanpumep,
BBIGOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYKACHHIO 3THYECKUX NpobyieM, CBSI3aHHBIX
C MpaKTUYECKHUM TMPUMEHEHHEM [OCTHKEHHWH HayKu, OCO3HaHMeM BaXKHOCTH
MOpPaJIbHO-3TUUECKUX MPUHLUIIOB B AEATENLHOCTH YYEHOTO;

3) TpyaoBoe BOCIIUTaHHE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B pELIEHMHM MNPaKTUYeCKUX 3az1a4
MAaTeMaTHYECKOM HarpaBIeHHOCTH, OCO3HAHMEM BAXXHOCTH MaTeMaTH4eCKOro
06pa3oBaHMs Ha MPOTSHKEHWM BCEH JKM3HM JUIs ycHelHod npodeccnoHansHOM
NeSTENBHOCTH ¥ Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HAaHHBIM BbIOOpPOM U
MOCTPOEHUEM WHUBUILYaTIbHOM TPAeKTOPHH 00Pa30BaHMsl U KM3HEHHbIX TJ1aHOB €
YU8TOM JINYHBIX MHTEPECOB M OOLLECTBEHHbIX MOTPEOHOCTEN;

4) rscTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a1ady, pEeLIeHWH, pacCyKIEHUH, YMEHHIO BUIEThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAY4YHOI'0 NMO3HAHUSI:

opueHTalKeil B JESTEJIbHOCTH HA COBPEMEHHYKO CHUCTeMy Hay4HbIX
npeacTaBieHnii 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHUS YEJIOBEKA, MPUPOABI 1
06llecTBa, MOHMMAHMEM MAaTEeMaTHYECKOM HayKd Kak cdepbl 4esoBeYecKon
NIeSITeNIbHOCTH, 3TanoB €& pa3sBUTHs M 3HAUMMOCTH JJISl Pa3sBUTHS LMBHUIIM3ALNH,
OBJIAICHUEM SI3BIKOM MAaTeMaTHKM M MAaTeMaTH4eCKOW KyJbTypoO# KaK CpelcTBOM
MO3HaHWsS MEpa, OBIAAEHHEM TMPOCTEHIIMMH HaBbIKAMU HCCIIEL0BATEIbCKOH
JIesITeJIbHOCTH;



6) ¢uzuyeckoe BocnHTaHHe, (PopMHpPOBaHHE KYJAbTYPbl 3A0pPOBbsl H
3MOLMOHAJIBHOI0 6J1aronoJyYus:

FOTOBHOCTBIO TPUMEHSTh MaTeMaTUueCKue 3HAaHMS B HHTEpecax CBOEro
310pOBbsl,  BEAEGHMS  30pOBOro obpasza IKU3HH (300pOBOE  MUTaHHE,
cOanaHCHpPOBAaHHBIM pEXHUM 3aHSTHH M OTAbIXa, peryispHas Qunyeckas
aKTMBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQeKCHH, MPU3HAHUEM CBOErO
npaBa Ha OLIMOKY W TAKOTo e MpaBa APYroro yeaoBekKa;

7) 3KoJIOrH4YecKoe BOCIUTAHHE:

OpUEHTAaLUEeN Ha MPUMEHEHWEe MaTeMaTUYeCKUX 3HaAHUM Uil pelleHus 3aaad
B 00JIaCTH COXPAaHHOCTH OKpY’)Kalollel cpelbl, IJIaHUPOBAaHUSI TMOCTYNKOB U
OLIEHKM MX BO3MOJKHBIX TMOCJEACTBUN ISl OKpYyXKarolleld cpeibl, OCO3HAHHWEM
rio0anbHOro Xapakrepa SKOJIOrMUeCKUxX MpodJieM U MyTel X peleHus;

8) ajanTauus K U3MEHSIIOUIUMCSI YCJAOBHSIM COLMAJILHOH U MPUHPOAHOI
cpeabl:

FOTOBHOCTBIO K JIEWCTBUSIM B YCJOBUSIX HEONpPeAesEHHOCTH, [MOBBILIEHUIO
YPOBHS CBO€H KOMIETEHTHOCTH 4epe3 MPaKTUUECKYIO AeSITeIbHOCTb, B TOM YHUCIIE
YMEHHE YYUTBCS y APYTUX JIHOJeH, MpuoOpeTatb B COBMECTHOW AesITeIbHOCTU
HOBbIE 3HAHUSI, HABBIKM M KOMIIETEHLIMU U3 OIbITA JIPYTUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM 4YMCIE
(bopmMynrpoBaTh UleH, MOHITHS, TUIOTE3bl 00 00bEKTaX U SIBIEHUSX, B TOM YHCIIE
paHee HEWU3BECTHbIX, OCO3HaBaTh JAe(PULUTBI COOCTBEHHBIX 3HAaHUH WU
KOMIETeHTHOCTEH, MJIaHUPOBAaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMIO Kak BbI30B, TpeOylOLUMH KOHTPMEp, KOPPEKTHUPOBAThH
MpUHUMaeMble pelleHHs W JAeHCTBUs, (OpPMYNIHUpOBAaTh W OLUEHMBATH DPUCKU U
MOCJIeICTBUSI, POPMUPOBATH OIBIT.

METANNPEAJMETHBIE PE3YJbTATDbI

IMo3HaBaTebHBIE YHHBEpPCabHbIe y4eOHbIe 1eiicTBHSA

Ba3oBble Jjoruyeckue AelcTBHUS:

e BBLISIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKKH MaTEMATHYECKUX
0OBEKTOB, MOHATUH, OTHOLUEHWM MEXIYy IOHSATHSIMHU, (OPMYJIUPOBATH
OnpesiefieHusl  TOHSTWH, yCTaHaBIMBaThb  CYLIECTBEHHBIM  MpU3HAK
Kjgaccu(UKalMy, OCHOBaHMs [Jsi OOOOLIEHHS M CpPaBHEHHs, KPUTEPHU
MIPOBOMMOI0 aHaJN3a;

e BOCIPUHMMATh, (OPMYJIHPOBaTH M  NPeoOpPa3OBLIBATH  CYHKACHHUS:
yTBEpAWTENbHBIE W OTpHLATENbHbIC, CIMHUYHBIE, YacTHble W OOuIMe,
YCIIOBHBIE;



BBIABJISATH ~ MaTeMaTH4YeCKhe  3aKOHOMEPHOCTH,  B3aMMOCBSA3M U
NpoTHBOpeurst B (akTax, NaHHBIX, HAOMIONEHMAX M YTBEPKIAEHHUSAX,
npeasaratb  KpUTEpUWU Ul BBIABIEHMS ~ 3aKOHOMEPHOCTEW W
NIPOTUBOPEUUI;

JieflaTh BBIBOJbI C HCIOJb30BAHHWEM 3aKOHOB JIOTMKH, AELYKTHBHBIX MU
VHYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUeHHH 10 aHAJIOTUH;
pazbupaTh JOoKa3aTeNbCTBA MaTeMaTHUECKUX yTBEP:KIAEHUH (MpsAMbIE U OT
NPOTHUBHOI0), MPOBOAUTH CAMOCTOSTENILHO HECJO0XKHbIE [0Ka3aTelbCTBa
MaTreMaTH4ecKuX (aKTOB, BBICTpaUBaThb AapryMEHTAlMIO, MPUBOJAUTH
MpUMepbl U KOHTPIPUMEPbl, 000CHOBBIBATH COOCTBEHHbIE PACCYKAECHHUS;
BBIOMpATh CMOCOO pelieHUs yueOHOW 3ajadyu (CpaBHHMBaTb HECKOJBKO
BapUaHTOB peLIeHUs, BbIOMpaTh Haubosiee MNOAXOASAILMH C Y4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHbBIX KPUTEPUEB).

ba3zoBblie HcciieqoBaTe/ibCKHE A€ CTBUS:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEeNbCKUM WHCTPYMEHT MO3HAHMS,
bopMyTHpOBaTL BOMPOCHI, (UKCUPYIOILKHE MNPOTUBOpeUHe, Mpodiemy,
CaMOCTOSITEJILHO YCTaHABIMBATh KMCKOMOE M JaHHoe, (opMUpPOBaTh
TUIOTE3Yy, apryMEHTUPOBATh CBOKO MO3ULIUIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJI€HHOMY IUIaHY HECJIOXHbIN
JKCIEPUMEHT, HeOobIlIOe HcclieoBaHue no YCTaHOBJIEHHUIO
0COOEHHOCTEM MaTeMaTU4YecKoro OOBbeKTa, 3aBUCUMOCTEN OOBEKTOB
MeXy cO0Ool;

CaMOCTOSITEbHO (POPMYTHUpPOBaTh 0000IIEHNs 1 BBIBO/bI 110 PE3yJibTaTaM
NpoBeAEHHOr0 HAOMIOIEHUs, MCCIel0OBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTATOB, BBIBOJOB U 0000LIEHHH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpollecca, a TaKXKe BbIABUIAThH
MPE/INOJIOKEHUSI O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

PaboTa ¢ nnpopmaumei:

BBISBIISATHL HEJOCTATOYHOCTH W HM30BITOYHOCTH WH(OPMALUM, NaHHbIX,
HEOOXOMMBIX JJIsl peLLeHNUs 3aJaul;

BbIOMpATh, aHAIW3UPOBATh, CUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
WH(GOPMALIMIO Pa3TUYHBIX BUIOB U (OPM NpeCTaBIEHHUS;

BeIOMparTh (opMy MpencTaBlIeHUs MHPOpPMALMM W HMIUIIOCTPUPOBAThH
pellaemMble 3aJaud CXeMaMM, [harpaMMaMid, WHOM rpaQukoi U ux
KOMOMHAaLMSIMU,

OLIEHWBATh HAJEKHOCTh MH(GOpPMALUK IO KPUTEPHUAM, MPENIOKEHHBIM
YUUTENIEM WIIM CPOPMYJIHPOBAHHBIM CaMOCTOSITENILHO.
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KOMMyHHKaTHBHble YHHBEpPCAJIbHbIC yqe6m>le JefcTBUA:

BOCIIPUHAMATH W (OPMYIUPOBAThL CYXKJIEHHs B COOTBETCTBHM C
YCIOBUSIMU M LEJSIMU OOLIEHHs, ICHO, TOYHO, IPAMOTHO BbIpaXKaTk CBOIO
TOYKY 3PEHHsI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs MO
XOJy pelleHust 3a1a4i, KOMMEHTHPOBATh MOJTyYEeHHbIH Pe3yIbTaT,

B X0Jle 00CYKIeH s 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOH TEMBI,
npobIiemMbl, peraeMoi 3a1aukl, BbICKa3bIBaTh U/EH, HAllEJEHHbIE Ha MTOMCK
pELIEHUs, COMOCTAaBIATh CBOM CYXIEHHS C CYXKIEHUsIMH JApYyrux
YUaCTHMKOB JMAJora, OOHApY)KWBAaTh Pa3lMuhe U CXOACTBO MMO3ULKHA, B
KOpPeKTHOH (hopme (popMynnupoBaTh pa3sHOIIACKs, CBOM BO3PAKCHUS;
MpeACTaBsATh  pe3yjbTaThl  pELIeHWs  3aJa4yM,  OKCIEepUMEHTa,
WCCTeNOBaHUs,  NpPOEKTa,  CaMOCTOSITeNIbHO  BhIOMpaTh  (opmar
BBLICTYIIEHHsI C YIETOM 3a/1ay MPe3eHTaluy U OCOOEHHOCTEN ay ANTOPHH;
MOHUMATb M MCIONb30BaTh  MPEUMyLIecCTBA  KOMaHAHOW W
MHAMBUAYaJIbHOM paboThl MpM pelleHnH YueOHbIX MareMaTHYeCKUX
3ajau;

MPUHKUMATH LEIb COBMECTHON J€ATebHOCTH, MIAHWPOBATh OPraHU3aLuIo
COBMECTHOM paboThl, pacrpeiessiTb BHIbl pPaboT, J0roBapuBaThCs,
06CykKIaTh MPOLECC U Pe3yabTaT paboTkl, 06001WaTs MHEHHUS HECKOIbKMX
JIIOJIEH;

y4yacTBOBaTh B TIPYMNOBbIX (opmax paboThl (0bcysknenus, oOMeH
MHEHUSIMM, MO3IOBbIE LUTYpMbI M JAPYTHE), BBINOJHSITH CBOK HacTb
paboThbl U KOOPIMHUPOBATH CBOM JEHCTBUS C IPYTUMH HJI€HaMHU KOMaH/BL,
OLIEHMBATh KayecTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHAM,
copMyJIMpPOBaHHBIM y4aCTHUKAMU B3aUMOIEHCTBUS.

PerynsiTuBHbIe yHHBepCaIbHbIe Y4eOHble 1eHCTBHA
CamoopraHu3aums:

CaMOCTOSITEJILHO COCTABISATH IUIAH, alfOPUTM pELICHMs 3afauu (Uin ero
4acTh), BBIOMpPATh CHOCOO pelleHHs: C y4ETOM HMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATh
BAapMAHTHI PelleHuit ¢ y4&€TOM HOBO! MH(OpMALH.

CaMOKOHTpO.ﬂb, 3M0[ll/lOHaJleblﬁ HHTEJJIEKT:

BJaAeTh crnocobamMu  CaMOMPOBEPKH, CAMOKOHTPOJs — Ipouecca H
pe3yJibTaTa pelleHns] MaTeMaTHYECKOW 3a/1a4u;

MpeABUAETh TPYJHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh TpH PELICHUH
3a7aud, BHOCHUTb KOPPEKTHBbl B JEATENbHOCTb Ha OCHOBE HOBbIX
06CTOSTENBCTB, HAllIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
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e OLIEHMBATb COOTBETCTBUE pe3yJibTaTa AESTEIbHOCTH MOCTABJIEHHON Leu
1 YCIIOBHSIM, OOBSICHSITh MPUUUHBI JOCTHIKEHHS UJIM HEIOCTHIKEHUS LIETH,
HaXOJWTb OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJbTATbI

K koHly oOydeHus B 7 KkJjiacce OOyuarOUIHiiCs MOJYYUT CJI€IyIOIIHe
NpeJMETHbIE Pe3yJIbTaThl:

Yucaa v BbIYHCIEHUS

BhInonHATh, couerass yCTHble W MUCbMEHHbIE MPUEMBI, apu(MeTHUECKHE
JIEHCTBUS C pallMOHAIbLHBIMU YHCIIaMHU.

HaxonuTe 3HaueHUs] YUCIOBBIX BbIPa)XEHUH, MPUMEHSITh pPa3HOOOpa3zHble
crocoObl U NPUEMBI BbIYMCIICHHsI 3HAUEHUH NPOOHBIX BhIPAXKEHUH, COIEpIKAIINX
OOBIKHOBEHHbIE U ACCATUYHBIC JPOOHU.

[lepexoauTb OT onHOW (GOpMBI 3amKMCH Yuces K ApYyrod (rnpeobpazoBbIBaTh
JECSATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO AECSITUUHYIO 1POOb).

CpaBHUBATbH U yNOPSAOYUBAThH pallMOHAJIbHBIE YUCIIA.

OxpyrnsiTh yucna.

BbINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BbIUMCIICHUH, OLEHKY 3HaYeHUH
YUCJIOBBIX BbIpa)K€HUH. BBINONHATH NEHCTBUS CO CTENEHsIMU C HaTypajlbHbIMU
NOKa3aTessIMHU.

[IpuMeHsAT>  NpU3HAaKKM  JEIMMOCTH,  pa3joKeHUe Ha  MHOXKHUTEIH
HaTypaJIbHbIX YHCEJI.

PewmaTh npakTUKO-OpMEHTHPOBAHHbIE 3a/layd, CBSI3aHHbIE C OTHOLICHUEM
BEJIMUMH, MPONOPLUUOHAIILHOCTBIO BEJIMYMH, MPOLEHTaMH, WHTEPNpPeTUPOBaThH
pe3y/nbTaThl pelleHus 3a/ad ¢ y4ETOM OrpaHHUYeHUH, CBS3aHHBIX CO CBOWCTBAMM
paccMaTpUBaeMbIX 0OBEKTOB.

AureOpanyeckHe BblpasKeHHs

Hcnonp30Bath anreOpanuyeckyto TEPMHUHOJOTHIO M CUMBOJIMKY, NMPUMEHSThH
e€ B Mmpoliecce OCBOeHUs ydeOHOro Matepuania.

HaxonuTte 3HaueHUss OyKBEHHBIX BBIPQKEHWH IPU 3aJaHHBIX 3HAYEHHUAX
NIepEMEHHBIX.

BbIMosiHATE ~ NpeoOpa3oBaHusi  LEJIOr0  BbIPaKEHUSI B~ MHOIOYJIEH
MpUBEJIEHHEM MMOI00HBIX CllaraeMbIX, PACKPbITHEM CKOOOK.

BEINOJIHATE YMHOXKEHHE OJHOY/IEHA Ha MHOTO4JIeH M MHOIOY/lIeHa Ha
MHOTOYJIEH, TPUMEHSTh (OPMYJIBI KBaJpaTa CyMMBbl U KBaJpaTa pa3HOCTH.

OcCylIecTBSTh pa3jiokKeHUe MHOIOWJIEHOB Ha MHOXMTENIH C TMOMOILUBIO
BbIHECEHMS] 3a CKOOKM O0OIlero MHOXUTeJNs, TIpYNIHPOBKUA  CllaraeMbix,
NPUMEHEHHUS (POPMYJT COKPALIEHHOTO YMHOXKEHHUSI.
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[IpumensTh npeodbpazoBaHrss MHOTOUWIEHOB AJisl PEeLIeHUs pa3jiiyHbIX 3ajau
U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 peajbHON MPaKTHKH.

Hcrnonb3oBaTh CBOMCTBa CTeMeHEW C HaTypasbHbIMH IOKa3aTeasiMU IS
npeoOpa30BaHus BbIpaKEHUH.

YpaBHeHHsI M HePaBeHCTBA

Pewiath nuHelHble ypaBHEHHS C OJHOW TMEPEMEHHOH, MpUMEHsis NpaBUila
nepexoja OT UCXOJIHOTO YpaBHEHHUs K paBHOCHIIbHOMY eMy. [IpoBepsTh, siBasieTcs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

[TpumeHsTh rpaduyecKkre MeTOAbI MPU PellieHUH JIMHEHHBIX YpaBHEHUH U X
CUCTEM.

[lonOuparh mnpuMepbl MNap 4YKUCeN, SBISIOLIMUXCS pPELIeHWeM JIMHEHHOro
YPaBHEHUsI C JBYMsI IEPEMEHHBIMH.

CTpouTh B KOOpPAMHATHOM IUIOCKOCTH TIpaduK JHWHEHHOro YpaBHEHHUs C
JIBYMsl TIEpPEMEHHBIMH, [OJb3YSICh TI'paUKOM, MPUBOIUTH MPUMEPbl PELUIEHHS
YpPaBHEHHUSI.

Pemath cucTeMbl JBYX JIMHEHHBIX YPaBHEHUH C IByMs I€PEMEHHBIMU, B TOM
yucie rpaduyeck.

CocraBisiTh W peliath JMHEHHOE YypaBHEHME WM CHUCTEMY JIMHEMHbIX
YpaBHEHMU MO YCJOBHMIO 3a7aud, HWHTEpPIPETUpPOBaTb B COOTBETCTBUMHU C
KOHTEKCTOM 3a/1auy TIOJyuYeHHbIH pe3ybTaT.

DyHKUUH

M300pakaTh Ha KOOPAMHATHON MPSMOM TOUKH, COOTBETCTBYIOLIME 3aaHHbIM
KOOpAMHATAM, JIy4H, OTPE3KU, HHTEPBAJIbl, 3a[IMChIBATH YHCIIOBBIE IPOMEXKYTKH Ha
anredpanyeckoMm si3blKe.

OTMmeuaTh B KOOPIMHATHON MIOCKOCTH TOYKM MO 3aJaHHBIM KOOpJAMHATaM,
CTpouTh rpaduku JuHelHbIX (yHKuui. CTpouTh rpaduk QyHKUMHK Y = [X|.

OnuceiBaTh ¢ TOMOILIBIO (DYHKLMNM W3BECTHbIE 3aBUCUMMOCTH MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpeMs, pAacCTOsSIHUE, LieHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOUTENLHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTh 3HaueHre PyHKLUU 110 3HAUEHHUIO €€ apryMeHTa.

[MTonumaTs rpaduueckuii crocod MpencTaBieHUs U aHalau3a MH(poOpMauuu,
U3BJIEKATh ¥ MHTEPNPETHPOBATH MH(OPMALIMIO U3 rPapUKOB PeabHbIX MPOLECCOB
¥ 3aBUCHMOCTEH.

K xonuy oOydyenuss B 8 kJacce oOydarolluiics INOJy4yuT Clelyroline
NpeaMeTHbIE Pe3yJIbTaThbl:

Yucsa 1 BBIYUCTICHHS

Mcrnonp30BaTh HayallbHbIE MPEACTABICHUSI O MHOXECTBE JEHMCTBUTENBHBIX
Hucesl aJist CpaBHEHMs, OKPYIJICHHUS U BbI“IHCIICHHfI, [/1306pa)i(aTb ﬂeﬁCTBMTeHbele
Yyciia TOYKaMHi Ha KOOPJIMHATHOH MPSMOM.
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[IpuMeHsITh TOHATHE apU(PMETHYECKOro KBaAPaTHOrO KOPHs, HAXOMHUThH
KBaJpaTHbIE KOPHH, HCIIONB3Ysl MPH HEOOXONUMOCTH KalbKyJATOP, BBIMONHATH
npeoOpa3oBaHKsi BbIPAKEHWH, COAepKAalUMX KBaJpaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBa KOPHEH.

Mcronb30BaTh 3alUCH OOJBIIMX M MallblX YMCE C MOMOLIBI JNECATUYHBIX
npobeii u creneHei yucna 10.

AnredpanyecKkue BbIpasKeHHUsl

[lpyMeHsATH MOHSATHE CTENeHM C LeJdbIM [OKa3aTesieM, BbIMOJIHATE
npeobpazoBaHus BBIpaKEHUH, COAepKaIIUX CTEMNEHH C LEJIbIM MOKa3aTesIeM.

BbIMOMHATh TOXK/IECTBEHHbIE NMPeodpa3oBaHusi PALHOHATBHBIX BbIPAKEHUH
Ha OCHOBE MPaBMJI JIeiCTBHI HaZl MHOrOYIEHaMH U ajre0paniecKuMu JPOOSIMHU.

PacknaipiBaTh KBaJAPATHBIN TPEXUWIEH HA MHOXKHUTEIH.

[TpuMeHsTh NpeoOpa3oBaHys BbIPAKEHUH Ul PELIEHHUs Pa3IMHBIX 3a1a4 U3
MaTeMaTHKU, CMEXHBIX [TPEJAMETOB, U3 PealbHOM MPAKTHKH.

YpaBHeHHSs] H HEPABEHCTBA

PeriaTh NUHEHHbIE, KBaJpaTHbIC yPaBHEHWsS W palUOHaJIbHbLIE ypPaBHEHUS,
CBOSIIIIAECS K HUM, CUCTEMBI JABYX YPaBHEHHH C ABYMsI EPEMEHHBIMM.

I[TpoBOAMTE MpOCTeiie UCCe0BaHUs yPaBHEHUH U CHCTEM ypaBHEHUH, B
TOM uKCiIe ¢ IPUMeHeHHeM rpaduyecKux NpeacTaBieHni (yCTaHaBIMBaTh, HMECT
MM ypaBHEHWE WM CHCTEMAa yPaBHEHMH PELUCHHs, €ClIi UMEET, TO CKOJBKO, 1
nposee).

[lepexonuTh OT CIOBECHOW (OPMYJMPOBKM 3ajau K €€ anreOpanvecKomn
MOJIeJId C T[OMOIULIO COCTaBJIE€HMs YpPaBHEHHsI WM CHCTEMBI ypaBHEHMH,
WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a1H MOJIy4eHHbIHN pe3y/ibTar.

[IpuMeHATh CBOMCTBA YMCJIOBBIX HEPaBEHCTB [Ji CPAaBHCHMA, OLEHKH,
pellaTh JMHEHble HepaBeHCTBA C OAHOM MepeMEeHHOH M WX CHUCTeMbl, JaBaTh
rpaduuecKylo WJUIIOCTPALMIO MHOKECTBA pELICHMM HEPAaBeHCTBA, CUCTEMbI
HEpPaBEHCTB.

DyHKUUH

[TOHHMATh ¥ KCIONb30BaTh (DYHKIMOHANbHbIC MOHATHS W SI3bIK (TEPMHHDL,
CHMBOJIMUECKHe 00O03HAueHHUs), OMpeessiTh 3HayeHHe (YHKUMH MO 3HAYECHHMIO
apryMeHTa, ONpeeNsTh CBONCTBA (yHKLUUH 110 e€ rpaQuky.

Crpouth rpadyKy d1eMeHTapHbIX GYHKLUH BUIA:

y=kix,y=x2,y=x3y=[x,y= VX, OruchIBaTh CBOMCTBA YHCIOBOH
(yHKU¥H 1o e€ rpaduky.

K koHuy obydenus B 9 Kjacce OOyYaOLIMHCS MOJYUMT CIEyIOLIMe
npeMeTHbIE PEe3yIbTaThl:

Yucsa 1 BBIYHCICHHS

CpaBHMBATh U YIOPSAOYNBAT PALMOHAJIBHBIC U UPPALMOHANILHEIC HUCIA.
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BhinonHaTs  apupmMeTHueckue AEHCTBHS C  pallMOHANbHBIMU  UYMCIIAMH,
coyeras yCTHble M IUCbMEHHbIE IPUEMbI, BbIMOJIHATL BBIYMCIEHHS C
HMppalOHAIbHBIMH YHCIaMHU.

HaxonuTb 3HAueHHs CTerneHell ¢ LENbIMH [OKa3aTels MU M KOpHEH,
BBIUMCIIATE 3HAUEHHUS UNCIIOBBIX BbIPAXKEHUH.

OKpyrnisTh JAEHCTBUTENbHbIE 4YMCIIA, BBIMOJHATL MNPUKUAKY pe3ylbTara
BBIYMCJIEHUM, OLIEHKY YMCIIOBBIX BbIPAXKEHUH.

YpaBHeHusi 1 HepaBeHCTBA

Pewiars fnMHelHbIe W KBaJpaTHble YpaBHEHWs, YpaBHEHMS, CBOIALIMECS K
HHUM, pocTelne ApOOHO-paLMOHAIbHbBIE YPABHEHMS.

PeluaTh CHUCTEMBI JABYX JIMHEHHBIX YpaBHEHUH C IABYMs MEpPEMEHHbIMH H
CHCTEMbI IByX YpaBHEHMii, B KOTOPBIX O{HO yPaBHEHHUE HE ABJISETCS JIMHCHHBIM.

Pemiarh TEKCTOBBbIE 3afauyd airebpandeckdM CIOCOOOM C  MOMOLIBIO
COCTaBJICHUS YPABHEHHsI UJIM CUCTEMBI IByX YPaBHEHHUH C IBYMSI IEPEMEHHbLIMHU.

[TpoBOAKTH MpOCTEMINe UCCIeN0BaHus YPaBHEHUI U CUCTEM ypaBHEHUM, B
TOM 4HCJIe C IPUMEHEHUEM rpadUUYecKuX MpeCTaB/IeHu (yCTaHaBINBATh, HMEET
M ypaBHEHHE WM CHCTEMa YPaBHEHWH pELICHUs|, eClM HUMEET, TO CKOJIBKO, M
npouee).

PewaTh JMHElHblE HEpaBEHCTBA, KBaApAaTHBIC HEPABEHCTBA, M300paxarhb
pellieHHe HEPaBEHCTB HAa YMCJIOBOM MPsIMOM, 3alMChIBaTh PELIEHWUE C MOMOLIBLIO
CHMBOJIOB.

PemaTh cucTembl JIMHEMHBIX  HEpPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIOUAIOIME  KBAJpaTHOE HEPaBEHCTBO, M300pakaTb pPELIEHHWE CUCTEMbI
HEPABEHCTB Ha YHCIOBOM MPAMOM, 3aMMChIBATE PEIIEHHE C TOMOLIBIO CUMBOJIOB.

Wcnonb30BaTh HEPABEHCTBA [IPU PELUICHUH Pa3IM4HbIX 3a1a4.

DOYyHKUHH

PacrniosHaBaTh (QYHKUMH M3ydeHHBIX BHIOB. [loka3piBaTh CXEMaTH4CCKH

pACIIONOKEHHe HA KOOPAMHATHON MI0CKOCTH rpadukoB QyHKIMH BUAA: Y = kx, y
=kx+by=kkxy=ax2+bx+cy=x3y= VX, y = |x|, B 3aBUCHMOCTH OT
3HaYeHHUH KO3(P(UIHEHTOB, OMUCHIBATH CBOWCTBA (YHKLMH.

Ctpouth ¥ M300paXkaTb CXeMaTHYECKH rpaduKy KBajpaTHYHbBIX GbyHKLHH,
OMUCHIBATH CBOWCTBA KBAAPATUUHBIX QYHKLMH 10 UX rpapuKam.

Pacrio3HaBaTh KBaJApaTHYHYKO (YHKIHIO 10 (GopMyIne, MPUBOAUTEL MPUMEpEI
KBaApaTUUHBIX QYHKLMI U3 peabHOR KU3HH, PUNKH, FEOMETPUH.

YucaoBble MOCJe10BaATETbHOCTH H NIPOrPECCHH

PacriozHaBaTh apH()METHYECKYI0O M TEOMETPHYECKYIO Mporpeccun IpH
pa3HBIX cr1oco0ax 3aJaHusl.



BbIMOMHATL  BBIYMCIAEHHS C  HCMOJIb30BaHWeM (opMysn n-ro  4jeHa
apu(MeTHUECKON U reOMETPUUECKOM NPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

M306paXkaTh ujieHbl [OCIENOBATENBHOCTH TOYKAMM HAa KOOPAMHATHOM
TJIOCKOCTH.

Pemare 3amauM, CBS3aHHLIE C YMCJOBBIMM TOCJEJOBATEIbHOCTSIMU, B TOM
yKclie 3aa4d U3 pealbHON XKHU3HU (C UCIIOJIB30BaHUEM KalbKyIATOpa, LM(POBbIX
TEXHOJIOTHH ).
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