MUHUCTEPCTBO MPOCBEIIEHUSI POCCUMCKOMN ®EJEPALIUNA
MunucTepeTBo 061iero u npogeccHOHaJILHOTro oopazoBanust Pocrosckoii 061acTH

Yupasienue oopaszoBanus ropoaa Pocroa-na-lony

MBOY «lllxona Ne 75
PACCMOTPEHO YTBEPX/IEHO
METOIMYECKUM 00beMHEHHEM ‘ L[HI?,?kj‘qp MBOVY "lIIkomna Ne 75"
yUUTEeIEH MaTeMaTUKU, UH()OPMATHKU : I 4 h Kypkuna I'.A.
pukas Ne 281
. - ogupencing 0,8, (G, 61«3 1y-aBrycra 2023 T.
HpMH Nel 13 o\ A0IN |
ot «30» aBrycra 2023 r. N\, 3 - o
PABOYAS TIPOT'PAMMA
(ID 337747)

y4e0Horo npeamera
«Auredpa»

JUIst 7-9 Ki1acCOB OCHOBHOI'O 0011ero o0pa3oBaHus
Ha 2023-2024 yueGHBIii ro1

PocroB-na-/lony
2023



INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsIeTCS OJJHIUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIET0 00pa3oBaHMs: OHa 00ecrieynBaeT
M3Yy4YeHHE JPYTUX JUCLUUIUIMH, KaK €CTeCTBEHHO-HAy4YHOT'0, TaK U T'YMaHUTapHOTO IUKJIOB, €€ OCBOCHHE
HEOO0XOMMO JJIsl TIPOJOJKEHUsI 00pa3oBaHUs U B TOBCEIHEBHOW >KM3HU. Pa3BuTHe y oOydarommxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXONKIACHUM M CYIIHOCTH anredpamdeckux abcTpakiui, crnocobe
OTPaXCHHUS MaTEMAaTHYEeCKOW HAyKOW SBICHUA M TPOLIECCOB B TMPUPOJAE H OOIIECTBE, PO
MaTEeMaTHYeCKOro MOJEIMPOBAHUSA B HAyYHOM IO3HAHUMU M B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS W KAUeCTB MBINUICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM
uuppoBoM obrmiectBe. M3yuenue anreOpbl oOecrnieuynBaeT pa3BUTHE YMEHHUs HaAOI0IaTh, CPaBHUBATD,
HaxOJIUThb 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHUS], CIHOCOOHOCTH AapryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSL U BBIBOJBI, (OPMYIUPOBaTH yTBepkIeHUs. OcBoeHUE Kypca anredpsl
o0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHHM HCIIOJNB3YIOT NEAYKTHBHBIC U
WHIYKTHBHBIE PacCyKIeHUs, 0000IIeHNe U KOHKpPEeTHU3aIliio, adcTparupoBanue u anajoruto. OdyueHnue
anre0pe IpeAroaraeT 3HaYuTeNIbHBIA 00bEM CaMOCTOSITETIHHON JIEATEIFHOCTH O0YYaIOLINXCS, TOITOMY
CaMOCTOSITENILHOE PEIICHUE 3a]1a4 SBIISETCS peaau3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00yYeHHUS.

B crpykrype mporpammbl y4eOHOTO Kypca «Anredpa» ais OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KATeIbHO-METOIWYEeCKHue JHUHUU: «Yuciaa ¥ BBIYUCICHUNY,
«AnreOpanueckue BBIPAXKEHUSD, «YpaBHEHHUS M HepaBeHCTBa», «DyHkuum». Kaxnas w3z 3THX
COJZIEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBAeTCS Ha MPOTSDKEHUHM TPEX JIeT HU3Y4YeHHs Kypca,
B3aMMOJICHCTBYS C IPYTUMH €0 JIMHUSIMH. B X0/1€ n3y4eHus yueOHOro Kypca 00y4JaronuMcs IIPUX0TUTCS
JIOTUYECKH PacCyJ1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM B porpammy
y4eOHOT0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEACTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oO0pa3oBaHMsl U CIOCOOCTBYIOIIME OBJAACHHUIO OOYyYarOIIMMHUCA OCHOB
YHUBEPCATHLHOTO MaTEeMAaTHUECKOTO si3bika. ColepikarebHOW M CTPYKTYPHOW OCOOCHHOCTHIO YYeOHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxkanne TuHUM «Yucla W BBIYUCICHHS» CIY>)KUT OCHOBOW JUIsl JalbHEUIIETO0 W3yYEHUS
MaTEeMaTHKH, CIOCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIUXCS JOTHYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHUS TTOJIb30BATHCS AJITOPUTMAMH, & TAK)KE TPHUOOPETEHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX TSI
MOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI CBSI3aHO C
palMoOHATBHBIMA U UPPALMOHATIBHBIMHU YKCIaMHU, (OPMUPOBAHUEM MPEACTABICHUN O JNEUCTBUTEIHHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHIUM OTHECEHO K CpeiHeMY 00I11eMy 00pa30BaHUIo.

CopepxaHue IByX ajireOpandeckux JUHUN — «Anredpanyeckue BBIPAKEHUsS» U «YpaBHEHUS U
HEpPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO y OOYYarOIIMXCS MaTeMaTUYeCKOro  amnmaparta,
HEOOXOIUMOTO ISl PEIICHUs 3a7a4 MaTeMaTHKHU, CMEKHBIX MPEIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX
3amad. Ha ypoBHe OCHOBHOTO 00mero ooOpazoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMoOHAIBHBIX BEIPAKEHUM. ANreOpa JeMOHCTPUPYET 3HAUCHUE MAaTeMaTHKH KakK S3bIKa JJI IOCTPOCHUS
MaTEeMaTHYeCKUX MOJIENEH, OMHCAHUS TMPOLIECCOB M SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus
anrebpe BXOIAT TaKKe JalbHeWIee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, IJI1 OCBOEHUS Kypca MH()OPMATHUKH, U OBJIAJICHHWE HABBIKAMU JCITyKTUBHBIX PACCYKICHHM.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpa)XKEHUsS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxxanne (GyHKIHOHATHHO-TPAUUYECKON JUHUW HaIeJIEeHO Ha TOJIyYeHHE OOYyJaroluMUCS
3HAHUW O QYHKIUSAX KaK BaKHEWIIEH MaTeMaTH4ecKOW MOJEeNH MJis ONUCAHUS M HCCIEIOBaHUS
Pa3HOOOpAa3HBIX MPOIECCOB M SIBIICHUW B Mpupoje W odOmiecTBe. M3yueHune marepuana CriocoOCTBYeT
pa3BUTHUIO y OOYYAIOIIMXCS YMEHHS HCIOIB30BaTh pa3jMYHbIE BBIPA3UTEIbHBIE CPENCTBA SI3bIKA
MaTeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKJIag B (HOpMHUpPOBaHHE
MPEACTABICHUI O POJIM MATEMAaTUKHU B PA3BUTUH LIUBWIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY TI1aHy B 79 Ki1accax u3ydaercs yueOHbIH Kypc « Anredpay, KOTOPBIN BKITFOYAeT
CIIEYOIIME OCHOBHBIE pa3Jielibl cofiepKanus: «Hucaa U BEIYUCICHUSD, « ANTeOpanvecKie BhIPaAKCHHSD,
«YpaBHEHMS U HEPABEHCTBaY, « DYHKIIUN.



Ha usyuenue yuebHOTo Kypca «Anredpa» orBoautcs 306 yacos: B 7 knacce — 102 gaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEPKXAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IIEPEXO0.T OT OAHOM (opMbI 3anucH 1pobdei k apyroii. Ilonstue
palMoHaNBHOTO YHCIIa, 3alHMCh, CPaBHEHHUE, YIOPSIOUYMBAHUE PAlMOHAIBHBIX YHCEN. ApH(pMETHUYECKHUE
JeUCTBUS C pallMOHAIBHBIMY YMciIaMU. Perienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: ONpeAesieHHe, MpeoOpa3oBaHuEe BBIPAKEHUI HAa OCHOBE
OIpeJiesIeHus], 3auch OonbMX uyuces. IIponeHTsl, 3anuch NPOLIEHTOB B BUJE APOOU U IpoOU B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4d Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIBHON ITPAKTHUKH.

[IpuMmeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeanbHbIE 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi © 00OpaTHas IPOIOPIHOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, 4MCIIOBOE 3HAYEHHE BBIPAYKEHUS C IEPEMEHHON. J[0IIyCTUMBIE 3HaYEHUSI [IEPEMEHHBIX.
[IpencraBneHue 3aBUCHUMOCTH MEXJAy BeIMYMHAMU B BuAe (Gopmyibl. Beruucinenus no ¢opmyiam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHU, TOKIECTBEHHO PaBHBIC BRIPAXKEHUS, IPaBUiIa IpeoOpa3oBaHMs
CYMM M ITPOU3BEJICHUH, IPaBHJIa PACKPHITHS CKOOOK M NMPHUBEIEHHs TOI00HBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJeM.

Opnowiensl u MHorowieHsl. CreneHb MHorouwieHa. CIl0K€HHE, BBIUMTAaHUE, YMHOMKEHUE
MHOTrouwieHOB. POpMyJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaJIpaT CyMMbl U KBajapaT pasHoctu. Dopmyia
pa3HOCTH KBaJIpaToB. Pasnoxxenne MHOT'OUYJICHOB
Ha MHOXHTEIIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHMe, KOPEHb ypaBHEHUS, IPaBUIIa IPeoOpa30BaHUs ypaBHEHMSI, pPABHOCUIIBHOCTh YPaBHEHHIA.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpPHEH JMHEHHOIO YpaBHEHUS, DPEILCHHE
JTUHENHbIX ypaBHeHUH. CocTaBieHHE ypaBHEHUM 110 YCIOBHIO 3aJaud. PellleHne TEeKCTOBBIX 3a7ad C
[IOMOILBIO YPaBHEHU.

JluneiiHoe ypaBHEHUE C JBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX ypaBHEHUN
C JIByMs INepeMeHHbIMHU. PeleHne cucrteM ypaBHEHHH crocoboM mojacTaHoBKU. Ilpumepsl penieHus
TEKCTOBBIX 33J1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKUNH

Koopaunara touku Ha npsmon. YUucioBble IpoMeXyTKH. PaccTossHMe Mexay IByMs TOYKaMH
KOOPAMHATHOU IIPSIMOIA.

[TpsimoyronbHas crucrema koopauHat, ocu OX u Oy. AGcurcca U OpauHATa TOYKH Ha KOOPIUHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMmynaMu. UTeHHe TpapUKOB pealbHBIX 3aBUCHMOCTEH.
[Tonstue dynkuuu. I'padux ¢ynknuu. CpolictBa ¢yHkimil. Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk
¢bynkuun y = [x|. 'paduueckoe penieHne TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHA.

8 KJIACC

Yuciaa 1 BLIYHCIEHHS

KBanpatuslit kopeHb u3 uncina. [lonsTue 00 uppanroHaIbHOM uucie. JlecaTnyHbie TPUOIKEHUS
WppanroHanbHbIX uncen. CBoWCTBa apu(pMETHYECKHX KBAJPATHBIX KOPHEH W HX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBHIPAKCHHUM U BEIYUCICHUSIM. [lefiCTBUTENLHBIC YHCTIA.

CreneHb C 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKucCh YUCIa.

Auredpanyeckue BbIpasKeHUs



KBagpatHslii TpEXUiIEH, pa3IoKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTENH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpamdeckoil npodu. CioxkeHue, BBIYMTAHHE,
YMHOKEHUE, JIeJIeHne anredpandeckux apobeil. ParinonanbHble BoIpaKeHUS M KX IpeoOpazoBaHue.

YpaBHeHusI H HEPaBEeHCTBA

KBagpatnoe ypaBHeHue, dopmysa KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMI, CBOJSIIMXCS K TMHEHHBIM U KBaIpaTHBIM. [IpocTeiimme 1poOHO-paliioHaIbHBIE YPaBHEHUSI.

I'padmyeckas uHTEpHpeTalsl ypaBHEHUN ¢ IBYMs MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUN
C IByMs IepeMeHHbIMU. [IpuMepsI perieHns cucTeM HETMHENHBIX YPaBHEHUH C IByMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3314 alreOpanyeckum crocoooMm.

UucnoBble HEPABEHCTBA UM UX CBoOWcTBA. HepaBeHCTBO ¢ OAHOM INepeMEHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIE HEPAaBEHCTBA C OAHOM nepeMeHHON. CHUCTEeMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

DOYyHKIUT

[Tonstre ¢pynkmuu. OOIaCTh ONPEICICHUS U MHOXKECTBO 3HaueHUH (yHKIuU. CriocoObl 3a1aHus
GbyHKIMA.

I'papux pynknun. Yrenne coiicTB (yHKIMH 1o e€ rpaduxy. Ilpumepsl rpadukoB (yHKIIHIA,
OTPaXKaKOIUX PEAbHBIE TPOLIECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSAMYI0 U OOpAaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, UX I'paUKH.
OyHKIHHE Y = X2, Y = X3, y = \X, y=|X|. ['padmueckoe pelieHne ypaBHEHHil 1 CHCTEM YPaBHCHHIA.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

ParnponanbHble 4Kcia, UppalMoOHAIbHBIE YMCIA, KOHEYHbIE U OSCKOHEYHBIE JeCATUYHbIE TPOOH.
MHOK€ecTBO NEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIE UMCIa KaK OECKOHEYHbIE JECSATHYHBIE IPOOHU.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXAY MHOXECTBOM JEHCTBUTENBHBIX YHCEN M KOOPAMHATHOU
MIPSAIMOM.

CpaBHeHue IeHCTBUTENBHBIX YUCell, apUPMeTHIECKHEe ASHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKArOIIET0 MUpa, JUIMTEILHOCTh IPOLIECCOB B OKPY’KAIOLIEM MUPE.

[TpubnnxEéHHOE 3HaUEHUE BEIMYMHBI, TOUHOCTh MpuOmmxkenus. Okpyrienue uucen. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIYUCICHUH.

YpaBHeHH U HEPABEHCTBA

JInneiiHoe ypaBHeHuMe. PemieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. PelieHue ypaBHEHHH, CBOASIIMXCS K KBaIpaTHbIM. buKBanpaTHOe
ypaBHeHue. [IpuMepsl penieHns ypaBHEHUN TPEThEN U YETBEPTOM CTEIICHEN Pa3I0KEHUEM HA MHOKHUTEH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUH. PeleHne TEKCTOBBIX 3a7ay  anredpanvyeckuM
METOJ0M.

VYpaBHeHHE C AByMs IEpEMEHHBIMH U ero rpaduk. Pemenue cucreM ABYX JMHEHHBIX YPaBHEHUH C
NBYMs IEPEMEHHBIMU. Perenue cucrem AByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOi
creneHu. ['papuueckas MHTEpIpeTaLUs CUCTEMBbl YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne TMHEMHBIX HEPABEHCTB C OJHON NEpEeMEHHON. PelleHne cucTemM JTMHENHBIX HEPABEHCTB C
onHOW mepemeHHoW. KBanpatHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMHU.

DyHKUMH

KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictsa. [lapabona, koopaArHATHl BEpUIMHBI TapadoJIbl, OCh
CUMMETpPUHU TTapadoIIbI.

[paduku byskuumit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = || u ux cBoiicTsa.

YuciioBbIe 0CJI€10BATEIBHOCTH U NIPOrPeCcCHH



[ToHsTHE YMCIIOBOM MOCIEA0BATEIIBHOCTH. 3a/IlaHNe TIOCIICIOBATEIFHOCTH PEKYPPEHTHON (OPMYJIOH
1 GopMyIoii N-To YwieHa.

Apudmernueckas U reomerpuyeckas nporpeccud. Popmyibl N-r0 uwieHa apu(METHYECKOW u
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHue 4IeHOoB apu(PMETHIECKOM U TeOMETPUUECKON POrpeccHii TOUKaMH Ha KOOPJUHATHON
IJI0CKOCTH. JIMHEHHBIN U 3KCIOHEHIIUANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.
IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MPOTrPaMMbl yUeOHOTO Kypca «Alredpay XxapaKTepu3ylTCs:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpPECca K MPOIUIOMY MU HACTOSIIEMY POCCHUICKOM MaTEeMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO STUX JOCTUKEHHUM B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH IpaKIaHUHA U peaIU3alliy ero IpaB, IpeICTaBICHUEM
0 MaTeMaTUYeCKHMX OCHOBAaX (PYHKUMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
Ipa)XIaHCKOro O0OIIecTBa (HapuUMep, BLIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3TUYECKHX
po0JieM, CBS3aHHBIX C TPAKTHUYSCKUM IPUMEHCHHEM JOCTIIKEHUH HAYKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B IESITEIIBHOCTU YUYEHOTO;

3) Tpy/i0BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad MAaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOro OOpa30BaHMs Ha MPOTSHKEHUU BCEH KU3HU
JUIS YCHEIIHON Mpo(ecCHOHANBFHOM NEeATENHbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM WHIAMBUIYATbHOW TPACKTOPUH OOpPA30BAHMS W KU3HEHHBIX TJIAHOB C Y4ETOM
JUYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHN, YMEHUIO BUJIETh MaTeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOr'0 MO3HAHUS

OpUEHTAIINEH B JCSITEIPHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, IPUPOIBI U 0OIIECTBA, MOHUMAHUEM MAaTeMaTUYeCKOW HAyKH Kak
chepsl YeIOBEUECKOW JESTEIHHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTHU ISl PA3BUTHS ITMBUIIU3AIINH,
OBJIQJICHUEM SI3bIKOM MaTEMaTUKH M MAaTeMAaTUYeCKOW KYJIbTypOM KaK CpEICTBOM IIO3HAHUS MHPA,
OBJIAJICHHEM MPOCTEHIITMMHU HaBBIKAMH HCCIIEIOBATEIHCKOMN JACSTEIHPHOCTH;

6) pu3nyeckoe BOCMHTAHWE, (POPMHUPOBAHWE KYJIbTYPHI 310POBbS H 3MOIHMOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO TNPUMEHSTh MAaTeMAaTHYE€CKUE 3HAaHMUS B MHTEPECaX CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOTO 00pa3a KM3HHU (3710pOBOE MUTaHUE, COATAaHCHPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PEryJspHas
¢u3nueckas aKTMBHOCTbH), C)OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, MpU3HAHHMEM CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa IPYroro 4eloBeKa;

7) KOJIOTHYECKOE BOCIIUTAHME:

OpHUEHTAIlMel Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUM JIJIS pEeIIeHUs 3a/1a4 B 00JIACTH COXPAHHOCTHU
OKPY’KaIOIIeH Cpenbl, IUIAHUPOBAHHS TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCIEACTBUN ISt
OKpYXKarollel cpeapl, OCO3HAHWEM TJI00ATBFHOTO XapakTepa SKOJOTHYEeCKHX MpoOiIeM H MyTel ux
peuieHus;

8) amanTanus K N3MEHAIOLIUMCS YCJIOBUSIM COIUATBLHOI H NIPUPOTHOI Cpeabl:



TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHSAX HEONPEAEICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Ye€pe3 NMPAKTUYECKYIO NEATEIbHOCTh, B TOM UYHUCJIE YMEHUE YUYUTBCS y APYIUX JIIOACH,
IpUOOpETaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOIUMOCTHIO B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (GOPMYIUPOBATH UICH, TIOHSITHUS,
runoTe3sl 00 OOBEKTaxX M SBJIEHUSAX, B TOM 4YMCJIE DaHEE HEU3BECTHBIX, OCO3HABATH JE(UIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO Kak
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U JIeHCTBUA, (POPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBble Jioruyeckue aeiicTBUs:

BBISIBJIATh M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKKM MAaTEMaTHYCCKUX OOBEKTOB, TIOHSATHH,
OTHONICHUN MEXIy MOHITUIMHU, (GOPMYITHPOBATH ONPEACTICHUS OHATUN, yCTaHABINBAThH CYLIECTBEHHBIN
MIPU3HAK KJIACCU(pUKALMU, OCHOBaHUS /17151 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A;
BOCIPUHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIIBHBIE,
€IMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBA3M M TMPOTHBOpeurs B (QakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX, IMpearatb KPUTCPUU JUISI BBISBICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C WCITOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKTIOYeHUN IO aHAJIOTHH;

pa3buparh JIOKa3aTebCTBA MATEMATHYCCKUX YTBEPXKICHHH (MPSAMbIE W OT TPOTHUBHOTO), MPOBOIWTH
CaMOCTOSITENTFHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMAaTHUeCKUX (DaKTOB, BHICTpAWBATh apryMEHTAIIMIO,
MIPUBOJIUTEH TIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIE PACCYKICHHUS;

BBIOMpATh CcMOCO0 perieHus y4eOHOM 3amayn (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIIEHUs, BHIOUPATH
HauboJee MOAXOAAIIUN C Y4ETOM CAaMOCTOATEIbHO BbIICJICHHBIX KPUTEPHUEB).

baszoBbie ucciieqoBare/bCKHe AeHCTBUSA

HCIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUA HHCTPYMEHT IO3HaHUSA, (POPMYIMpPOBATH BOIPOCHI,
¢bukcupyoIye MOpOTUBOpEUYHe, MPOOIEMy, CAMOCTOSITENIBHO YCTaHABIUBAaTh HCKOMOE M JIAaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOANTh IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY HECJIOXHBIA AKCIEPUMEHT, HeOOoNIbIIoe
UCCIIEIOBaHNE MO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro OOBEeKTa, 3aBHCHUMOCTEH OOBEKTOB
MeEXTy COOOH;

CaMOCTOATENbHO (POpMYyTHpPOBaTh 00OOIIEHNSI M BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO HAOIOEHNUS,
HCCIIeTIOBAHMS, OIIEHUBATh IOCTOBEPHOCTh MOMyUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB H 000OIIECHUI;
MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEANOJIIOKEHHS O €r0 pa3BUTHU B
HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJISITH HEOCTATOYHOCTh U H30BITOYHOCTH HH(POPMAIINH, TaHHBIX, HEOOXOUMBIX IS PEIICHUS 3aa49H;
BBIOMpATh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3JIMYHBIX BUOB H
(dbopM mpeicTaBICHHUS,

BbIOMpaTh (QopMy NpeacTaBieHUs HHGOPMALKWU M WIUIIOCTPUPOBATH pellaeMble 3a/laydl CXeMaMH,
JIuarpaMMaMu, HHOU rpadukoil 1 MX KOMOMHAIIMSIMY,

OLICHMBAaTh  HAAEKHOCTb  WHGOpPMALMK TO  KPUTEPUAM, TNPEUIOKEHHBIM  YUYUTENEM WU
chOpMyIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:



BOCIPUHUMATH U (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBHH C YCIOBUSMHU U LIENSIMU OOILEHUS, SCHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMChMEHHBIX TEKCTAX, 1aBaTh MOSICHCHUS T10
XOJy pellleHus 3ajaul, KOMMEHTHPOBATh MOJIYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYKICHUS 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI, PEIIaeMO 3a/1a4H,
BBICKA3bIBaTh WJICH, HAICJICHHbIC HA MOUCK PEUICHHs, COMOCTABIATH CBOHM CYXXICHHS C CYXKICHUSIMU
JIPYTUX YYaCTHHUKOB AHMAiora, OOHAPY>KWMBATh pPa3lIMYMe U CXOJICTBO IMO3UIUH, B KOPPEKTHOU (opme
(dbopMyUpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIATh PE3yJIbTAThl PEUICHUS 3a/1adyd, YKCIEPUMEHTa, UCCICIOBAHUS, MMPOCKTA, CAMOCTOSTEIHLHO
BBIOMpATh (popMaT BBHICTYIUICHUS C YUETOM 33724 IPE3EHTALIMU U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh W WCIIOIB30BATh MPEUMYIIECCTBA KOMAHIHOW W WHIWBUIYaTbHOW pPabOTHl TpPU pPEHICHUH
y4eOHBIX MAaTEeMAaTUYECKUX 3a]a4;

MPUHUMATH IIeJIb COBMECTHOW JIEATEIbHOCTH, IUIAHHPOBATh OPTaHW3AIMI0 COBMECTHOW paboTHI,
pacnpenenats BUAbl paboT, J0roBapuBaThCs, 00CYK1aTh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS
HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CykIeHus, OOMEH MHEHHUSMHU, MO3TOBBIE IITYPMBI H
JPYTHE), BBHIMOIHATH CBOK YacTh PabOThI M KOOPAWHHUPOBATH CBOW JCHCTBHUS C APYTMMH YJICHAMU
KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJIaJia B OOIIMU MPOAYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHHBepCAJIbHbIE yUeOHbIe JIeiicTBUS

Camoopranu3anus:

CaMOCTOSITENIFHO COCTaBJIATH IUIAH, AJITOPUTM pelleHHs 3afadd (WM ero 4actb), BbIOMpaTh crmocod
pelieHruss ¢ yd4€TOM HMEIONUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BIIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoIecca U pe3yjIbTaTa PElIeHUs MaTeMaTUYecKOu
3314w,

MPEeBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NPHU PEIICHWU 3a/1adl, BHOCHUTh KOPPEKTHBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAHJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OILICHUBATh COOTBETCTBHE pe3yjbTaTa AEATEIbHOCTH IOCTABICHHON IENH M YCIOBUSM, OOBSCHSTH
MPUYXHBI JIOCTHKCHUS WM HEJIOCTHDKCHHS 1IeJTH, HAXOAWTh OIMHMOKY, JaBaTh OICHKY NMPUOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJbTATDBI

K xonity o0yuenus B 7 kjiacce 00y4aromuics MOIyduT CIEAYIONINE MTPEAMETHBIC PE3YIbTaThI:

Yucia ¥ BBIYUCTICHHUSA

BeimonusATe, coderas yCTHbIE H THUChMEHHBIE MNPUEMBI, apudmeTndeckue IEHCTBUS C
palMOHANIBHBIMU YUCIIAMH.

HaxonuTh 3HAYEHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI M MPHUEMBI
BBIYMCIICHHS 3HaYEHUN APOOHBIX BBIPAKEHUM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMKUCU YUCEN K Apyroi (MpeoOpa3oBhIBATH NECATUYHYIO JIPOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUMUBATH PALIMOHATIBHBIE YKCTIA.

OxkpyriATh yncia.

BpINONHATE TPUKUAKY UM OLEHKY pe3yibTaTa BBIYMCICHHUM, OLEHKY 3HAUYEHUN YHUCIOBBIX
BBIPAYKEHH1. BBITIOIHATH IEMCTBUS CO CTENEHSAMM C HATypAIbHBIMU MTOKA3aTEIISIMHU.

[IpumenATh NPU3HAKK JETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAJIbHbBIX YHCEIL.

Pemate  mpakTHKO-OpHMEHTUPOBAHHBIE  3aJauyd, CBSI3aHHBIE C  OTHOIICHWEM  BEJIWYUH,
MPONOPLUOHATBHOCTHIO BEIUYUH, IPOLIEHTAMU, MHTEPIIPETUPOBATH PE3YJIbTAThl PELIEHUS 3a7a4 C YUETOM
OTpaHWYCHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHM s

Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B IPOIecce OCBOCHUS
y4eOHOro Marepuarna.

HaxonnTs 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

Boinonusate mnpeoOpazoBaHUs 1EOT0 BBIPAKEHHS B MHOTOWIEH MPHUBEACHHUEM MOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BhINOAHATE yMHOKEHHE OJHOUYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOWIEH, NMPUMEHATh
(dbopMyIBI KBagpaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCylIecTBIATh pa3IoKEHUE MHOTOUYJICHOB Ha MHOMKUTEIHM C IOMOIIBI0 BBIHECEHHSI 32 CKOOKH
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (DOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpumensTh npeoOpa3zoBaHMsi MHOTOWIECHOB JIsl PEHICHHMS Pa3IUYHBbIX 3a/7ady M3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU IOKAa3aTeJAMHU JJid IpeoOpazoBaHUs
BBIPaKCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs ¢ OJHOM NEPEMEHHOW, IPUMEHS IIpaBUiIa Mepexosa OT UCXOIHOTO
YpaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, SIBASETCS 1M YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpadudeckre METObI P PEIICHUH JTMHEHHBIX YPAaBHEHHA U UX CHCTEM.

[TonOupare mpuMepsl Map YHUCEIN, SIBISIOMIUXCS pPEIIeHWEM IUHEHHOro YpaBHEHHUS C JBYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUTOCKOCTU TpaduK JHMHEHMHOrO ypaBHEHUS C JIBYyMs MEepEMEHHBIMU,
MOJIB3YSICh TPpa)uKOM, IPUBOAUTH IIPUMEPHI PELICHUST YPaBHEHUSI.

Pematp cucteMbl IBYyX THHEMHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCIIe TpadUIeCKu.

CocTaBiaTh M pellaTh JUHEHHOE ypaBHEHHME WJIM CHCTEMY JIMHEWHBIX YpPaBHEHHUIl MO YCIIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYEHHBIN pe3ysbTarT.

DOyHKIUH

N300pakaTh Ha KOOPIAMHATHOM MPsAMON TOUKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpJIUHATAM, JIy4H,
OTPE3KH, MUHTEPBAJIbL, 3aIIUCHIBATh YMCIIOBbIE TPOMEKYTKHU Ha aareOpanyecKkoM sI3bIKe.

OTMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH IpadUKu
nuHeHbIX QyHKIMA. CTpouTh rpaduk pyHKINU y = [X|.

OnuceIBaTh ¢ TOMOIIBIO GYHKINUN U3BECTHBIE 3aBUCUMOCTH MEK/Y BEIMYMHAMU: CKOPOCTb, BpeMs,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM pabOThI.

HaxonuTh 3HaueHune GyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rpaduyeckuil crnocod TMpeacTaBiICHUsS U aHamu3a HWHPOPMALUM, W3BJIEKATH W
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB peaIbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity o0yuenus B 8 kjiacce 00y4aromuics MoayduT CIeAyIONIne MPEAMETHBIC PE3yIbTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonb30BaTh HayallbHbIE MPECTABICHUS O MHOXKECTBE JEHCTBUTENIbHBIX YUCEI JUIsl CPAaBHEHUS,
OKpYTJICHHUS U BBIYMCIIEHUH, N300pakaTh IeHCTBUTENbHBIC YHCIa TOUKAaMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpumeHsTh MOHATHE apU(pMETHUYECKOro KBaJIpaTHOrO KOpPHS, HAXOAWTh KBaJpaTHbIe KOpPHU,
UCTOJB3Ys MPH HEOOXOIMMOCTH KaJBbKYJSTOP, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAXKEHHUM, COAEpKaIInuX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Vcrnonp30BaTh 3aMucu OONBIINX U MAJIBIX YHCEJT C TIOMOIIBIO JECITUYHBIX IpoOel U cTeneHel yucna
10.

Auaredpanyeckne BbIPaKeHHA

[IpuMeHSTh MOHSATHE CTENEHU C LIEeJbIM MOKa3aTeleM, BBINOJIHATh MpeoOpa3oBaHUs BBIPAXKEHUH,
COJIEpIKaIIMX CTETIEHH C LIENIBIM IIOKa3aTEIIEM.

BbINOMHATE TOXAECTBEHHBbIE MPEOOPa30BaHMs PAIMOHATIBHBIX BBIPAKEHUH HA OCHOBE IPAaBHII
JeCcTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumeHnsaTh mnpeoOpa3oBaHUsT BBIPAKEHHH I pEIICHUS pa3IMyHBIX 33Ja4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON PAKTUKH.



YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPABHEHMSI M PALMOHAIBHBIE YPaBHEHHS, CBOASILUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHI C IByMsl IEPEMEHHBIMU.

[IpoBOANUTHE MPOCTEHIIME HCCICAOBAaHUSA YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM 4YHUCIE C
MIpUMEHEHUEeM TpaduUecKuX TMpeACcTaBlieHUui (yCTaHaBIWBaTh, HMMEET JIM YpaBHEHHE WJIH CHCTEMa
YpaBHEHUH pELEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuTh OT cloBeCHOW (OPMYJIUPOBKH 3aqauu K e€ anreOpandeckoil MOJIENH C IMOMOIIBIO
COCTAaBJICHUS] YPABHEHMsI WM CUCTEMBbl ypPaBHEHUMH, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIN pe3yibTarT.

[IpuMeHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB Ul CPABHEHMSI, OLIEHKH, pELIaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOM IMEPEeMEHHONW M MX CHCTEMbI, JaBaTh IpadUyecKyr0 WIUTIOCTPALMI0 MHOMKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUT

[lonnMaTh W WCIONB30BaTh (YHKIMOHAJIBHBIC TOHITHA M S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYEHHUS ), ONIPEIEIATh 3HaUeHUE (PYHKIIMH N0 3HAYEHUIO apryMEHTa, OIPEIeNIATh CBOMCTBA (DYHKIUU
1o e€ rpaduky.

Ctpouts rpaduku 31eMEeHTapHBIX PYHKIMI BUIA:

y = k/X, y = X2, y = X3,y = [x|, y = VX, OIIHCBIBATb CBOMCTBA YHCIIOBOI (PYHKIHH 110 & rpaduKy.

K koHIy 00yueHus B 9 kijiacce 00y4aronuiics MoIy4YuT ClIeIyIOIHe MPEAMETHBIE Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHMBATh U YNIOPSAAOYMUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoinonHATe  apupMeTHUECKUE JIEHCTBUS C pAlUMOHAIBHBIMU YHUCJIAMH, COYETas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BHITIOIHATH BBIYUCIECHUS C UPPALMOHAIBHBIMU YU CIIAMH.

HaxoauTs 3HaueHus cTeneHel ¢ LeabIMy OKa3aTelsIMU U KOPHEH, BBIYMCIIATh 3HAYEHUS YHCIIOBBIX
BBIPAYKECHMUIA.

OKpyriisiTh JAEWCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJIbTaTa BBIYHUCICHHUM, OLEHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHusI U HePaBEeHCTBA

Pemrate nuHelHbIE U KBaJIpaTHbIE ypaBHEHUs, yPaBHEHUS, CBOJSIIUECS K HUM, IpOocTeIIne JpoOHO-
paloHaIbHble YPaBHEHUS.

Pemartp cucteMsl 1ByX JIMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHUH,
B KOTOPBIX OJIHO YPaBHEHHE HE SIBISETCS JIMHEHHBIM.

Pemrate TekCTOBBIE 33aaun alreOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUS YPaBHEHUS WU
CHCTEMBI JIBYX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.

IIpoBoguTh mpoOCTEHIINE HCCIENOBaHWS YPABHEHMM M CHCTEM YpPAaBHEHUH, B TOM 4YHUCIE C
MIPUMEHEHUEM TpapUUecKUX MpeJCTaBlIeHUN (yCTaHaBIMBaTh, WMEET JIM YpaBHEHHME WJIM CHCTEMaA
YPaBHEHMH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHNE HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemarp cucteMbl JMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJIpaTHOE
HEPaBEHCTBO, N300paXkaTh pelIeHNe CUCTEMbl HEpAaBEHCTB Ha YHCIOBOM MPSMOI, 3aIIUCHIBATh PELICHUE C
MTOMOIIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a7ad.

DOYyHKIUH
Pacnio3HaBath (yHKIMM U3yueHHBIX BHUAOB. [loka3biBaTh CXEMaTHUECKH paCIONIOKEHUE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpadukoB byHKIUi

puna:y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y = Vx, y = |X|, 5 saBucumoctn or
3HaueHUH K03()(HUINUEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouths M M300pakaTh CXEMATHYECKH I'paUKH KBaAPATUYHBIX (DYHKIWH, ONMUCHIBATH CBOMCTBA
KBaJpaTUYHBIX QYHKLIUH 110 UX rpadukam.

PacriosHaBath KBagpaTHYHyO0 QYHKIHIO 1O (GOpMylie, NPUBOJUTH HPUMEPH KBaIpaTHYHBIX
(GyHKUMH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.



Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

Pacrnio3naBath apupMeTHIeCcKyI0 U TE€OMETPUIECKYIO IIPOTPECCUH MPH PasHbIX croco0ax 3aJaHus.

BbINONHATE  BBIYMCICHMS C MCIOJIB30BaHMEM (GOpMYJd nN-ro wWieHa apu(MeTudeckoil u
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3anaun, CBA3aHHBIE C YUCIIOBBIMHU IOCIIEA0BATEIIBHOCTMU, B TOM YHCJIIE 3a4a41 U3 PEAIbHON
AKHU3HU (C UCIIOJIb30BAHUEM KAJIbKYJIATOPA, LH(POBBIX TEXHOIOTHH).



