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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBJIsIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00111er0 00pa3oBaHMs: OHA
o0OecreunBaeT U3y4YEHUE [JIPYTUX JTUCHUIUIMH, KaK €CTEeCTBEHHO-HAyyHOTo, TaK U
TYMaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO IJisi MPOJOJDKEHUS OOpa3oBaHUS U B
NOBCEAHEBHON >kM3HU. Pa3zButme y oOydaromuxcsi HayYHbIX MPEACTABICHUN O
NPOUCXOXKJIEHUA U CYIIHOCTH anreOpanyeckux aOCTpakiui, crocode OoTpaxeHus
MaTEeMaTUYeCKOM HAyKoW SBJIEHUH M TMPOIECCOB B MpUpPOAE U OOIIEeCTBE, pPOIU
MaTEMaTUYECKOr0 MOJICIUPOBAHMS B HAyYHOM IIO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GbOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS M KA4YECTB MBINUICHUS, HEOOXOIUMBIX IS
aJanTanyy B COBPEMEHHOM IMdpoBoM oOmiecTBe. M3yueHue anreOpbl oOecrieunBacT
pa3BUTHE yMEHHUS Ha0MoJaTh, CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apTryMEHTUPOBAHHO 0OOCHOBBIBATH CBOU JICUCTBUS
U BBIBOJIBI, (opMyNHMpoBaTh yTBepKIeHUs. OCBOeHHE Kypca aireOpbl oOecrneunBacT
pa3BUTHUE JIOTUYECKOTO MBIIIJICHUS OOYyYalomMXCs: OHU MCIHOJIB3YIOT ACAYKTUBHBIE U
WHJIYKTUBHBIE PAacCyXJIeHHUs, 000O0IIeHne U KOHKpPETHU3allMio, aOCTparupoBaHUE U
aHanoruto. OOyueHue anreOpe MpeArnojaracT 3HAYUTENbHBIH O0BEM CaMOCTOATEIHLHOMN
NESATETLHOCTH OO0YyYaloIIUXCs, MOITOMY CaMOCTOATEIBHOE pEIIeHUE 3a/lay SIBIsETCS
peanuzanuen esTeIbHOCTHOIO MPUHIUIIA O0YUEHUS.

B crpykTtype mnporpamMmbl y4eOHOTO Kypca «AJredpa» Ajisi OCHOBHOIO OOIIETo
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJIepKaTEIbHO-METOIMYeCKUue TMHuU: «Yucna u
BBIUHCIICHUS», «AJreOpanueckre  BBIPAXKEHUS», «YPaBHEHUS U  HEPABEHCTBAY,
«OyHkum». Kaxnas U3 3TUX COAEPKATEILHO-METOJAUYECKUX JIMHUM pPAa3BHUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUYEHHS Kypca, B3AaMMOJCUCTBYS C IPYTUMHU €ro JUHUsIMHU. B xone
U3y4eHUs: ydyeOHOro Kypca OOy4arolmuMcs TMPUXOAUTCS JIOTMUECKH PacCykAaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B IIporpamMmy y4eOHOTO
Kypca «Ainrebpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTMKH, TMPEICTAaBICHHBIE BO BCEX
OCHOBHBIX pazjieliax MaTeMaTH4YeCKOro oOpa3oBaHUS W CHOCOOCTBYIOIIME OBJIAJCHUIO
00y4alOIIMMUCI OCHOB YHHMBEPCAJbHOIO MaTeMmaTHdecKoro ssbika. CoaepxaTeabHONH H
CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOIr0 Kypca «Ayredpay sSBISIETCS €ro0 MHTEIPUPOBAHHBIM
Xapakrep.

Conepxanue nuHUUA «YHClIa U BBIUMCICHUS CIY>KUT OCHOBOM JJIsSl JallbHEUIIEro
W3YyYEHUs] MATEMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYarolmuXcsl JIOTHYECKOTO
MBITIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIB30BATHCA AJITOPUTMaMHU, a TAKXKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATUSA O
YUCJIe HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHMsI CBSI3aHO C pAIMOHATBHBIMU U
UppalMOHATBHBIMY YUCIaMU, (OPMUPOBAHUEM TIPEICTABICHUN O JEHCTBUTEIHLHOM YHUCIIE.
3aBepliieHre OCBOCHMSI YMCJIOBOM JIMHUM OTHECEHO K CpPeIHEMY 00IIeMy 00pa30BaHHUIO.

CopnepxkaHue JByX aireOpamdeckux JHHUN — «Anredpandeckue BBIPOKEHHS» U
«YpaBHEHHsI W HEPaBEHCTBA» CMOCOOCTBYeT (POPMUPOBAHUIO Yy  OOYyYaIOIIUXCS



MaTEeMaTHYECKOT o ammapaTa, He0OXOJUMOro AJis PELICHUs 3a/Jad MAaTeMaTUKU, CMEKHBIX
NPEeIMETOB U MPaKTUKO-OPHEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHHsl y4eOHBI MaTepuaja TPYHNIUPYETCS BOKPYT PalMOHANBbHBIX BBIPAXKEHUI.
Anrebpa JAEMOHCTpUpYET 3HAUEHHE MaTeMaTUKU KakK s3blKa JUISl  [TOCTPOECHMS
MaTEMaTHYECKUX MOJEJIEeH, OIMMCaHMsI MPOLIECCOB U SIBJIEHMM peanbHOro Mupa. B 3amaun
oOyueHusi anredpe BXOAAT TakXKe JajbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOJMMOT0, B YACTHOCTH, JJI1 OCBOCHHS Kypca HHPOPMATUKH, U OBJIaJICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3oBaHue CHUMBOJIBHBIX (OpM  CcHOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHNUs, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUECTBY.

ConmepxxaHue (PyHKIMOHAIBHO-TpaQUUECKOW JIMHUM HAleJIEHO Ha IOJy4YeHHUE
oOyJarouuMucs 3HaHUM O (PYHKIUSAX KakK BaKHEHMIIEW MaTeMaTHYeCKOW MOJIENH IS
OMMCaHUS U UCCIEIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBJIECHUN B MPUPOJE U OOIIECTBE.
N3ydyeHne maTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS YMEHMsI HCIOJIb30BATh
pa3InyHbIE BBIPA3ZUTENBHBIE CPENCTBA SA3bIKA MATEMATHKU — CJIOBECHBIE, CUMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHPOBAHHUE MPEACTABICHUN O pPOJIM MATEMaTUKH B
Pa3BUTUU LUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy IlaHy B 7—9 Kiaccax u3ydaercs y4eOHbIH Kypc «Amredpay,
KOTOPBIN BKIIFOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COAEpKaHus: «Huciia 1 BBIYMCICHUD,
«AnreOpanyeckue BHIPAKEHUSY, «Y paBHEHUS U HEPABEHCTBa», « DYHKIIUWY.

Ha usydenmne yueOHOro Kypca «Anredpa» orBomutcs 306 gacos: B 7 kiacce — 102
yaca (3 Jaca B Hefeno), B 8 kitacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca (3
yaca B HEJICIIIO).



COJEP XAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, TIEPEX0]] OT OJIHOM (OPMBI 3amucu Ipoodeit
K Jpyroi. [loHsTHe palMoHaIbHOTO 4YHCIA, 3alMCh, CPAaBHEHHUE, YMOPSI0YUBAHHE
palMoHaIbHBIX uKced. Apu(pMETHUYECKHE JAEUCTBUSA C palMOHAIbHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKU HA YacTH, Ha IPOOU.

CreneHp C HaTypaJbHBIM IIOKa3aTeNeM: OINpEICNICHUE, IpeoOpa3oBaHUe
BBIpOKEHUI Ha OCHOBE OMpeeNieHus, 3amuch Oonpmmx yucen. [IporeHTsi, 3ammch
MPOLIEHTOB B BHJE ApoOW W NpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIC 33Jadd Ha
IPOLEHTHI, PEIICHHUE 33/1a4 U3 peabHON MPAKTUKH.

[IpuMeHeHne NPU3HAKOB JEIUMOCTH, PA3JIOKEHHE HAa MHOXKUTEIM HaTypalbHbBIX
qrCer.

PeanpHbIEe 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAas MPOTIOPIIMOHATBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IEpEeMEHHOW. JlomycTumblie
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTHM MEXAY BEIWYMHAMHU B BHJIE
dopmynsl. Beruncnenuss no ¢opmynam. IlpeoOpazoBaHue OYKBEHHBIX BBIPaXKECHHI,
TOKJIECTBEHHO PaBHbIE BBIPAKEHHUS, MpaBUiia MpeoOpa3oBaHUsl CyMM U IMPOU3BENIECHUH,
IpaBujIa PACKPBITHSI CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl n MHOrowieHsl. CreneHb MHOrTOwieHa. CIlOkKeHWe, BBIYMTAHME,
YMHOXXE€HHE MHOTOWICHOB. DOPMYIIBI COKPAIEHHOTO YMHOXEHHUS: KBaJApaT CyMMBI U
KkBagpar pasHoctu. DopMmyna pa3HOCTH KBaAparoB. PasimokeHue MHOTOWIEHOB Ha
MHOKHTENH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHMs, TpaBuwia MpeoOpa3oBaHUsA ypaBHEHMS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHeiHOE ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOTO
YpaBHEHUSI, pEIICHHE JTUHEWHBIX ypaBHeHUU. CocTaBieHHE YpPAaBHEHUN IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMSI MEPEMEHHbIMU U ero rpaduk. Cucrema IBYX
JTUHEHHBIX YpaBHEHUH C IBYMsI IEpeMEHHBIMU. Pelienue cucreM ypaBHEHUN CIIOCOO0M
IIOACTaHOBKU. [[puMepsI peleHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DOyHKIUU



Koopaunara Toukm Ha npsmon. YucnoBble mpoMeEKyTKH. PaccrosiHne Mexnay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpssmoyrosbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca u opauHaTa TOYKH
Ha KOOpAMHATHOHM IuiockocTH. Ilpumepsl rpadgukoB, 3agaHHbIX (opmymnamu. Urtenue
rpadukoB peanbHbIX 3aBucuMoctell. [lonatue ¢pynxuuu. I'padux ¢pynxnuu. CBoiicTBa
¢ynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. [padux ¢ynkuuu y = |X|. I'paduueckoe
pELICHNE JIMHEVHBIX YPABHEHUI U CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KUIACC

Yuciia 1 BBIYMCTICHUS

KBagpatueiii kopeHb u3 uwucna. [loHarue o0 HppanMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOMMKEHUS HppaldOHAIbHBIX 4yucel. CBoiicTBa apudmeTrndeckux
KBaJIpaTHBIX KOpPHEW M HX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUH U
BBIYMCIICHUAM. [[efiCTBUTENBHBIE YHCTIA.

Crernenb ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanueckoi 1podu. CroxeHue,
BbIUMTAHUE, YMHOXEHME, JIeJeHHe aireOpamdeckux Jpobeil. PanumonanbHbIe
BBIpQXXEHUSI U UX NPeoOpa3oBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaapaTHOro ypaBHeHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOIAIINUXCA K JIMHEMHBIM M KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIBHBIC YPABHEHMUS.

I'paduueckass uHTEpHpeTalMsi ypaBHEHUH C ABYMsSI IMEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YpPaBHEHHM C JByMsl IiepeMeHHbIMU. lIpumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooM.

HucnoBble HEpPABEHCTBA M WX CBOWCTBA. HepaBEeHCTBO C OJHOW IEPEMEHHOU.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU MIEPEMEHHO

DyHKUNHA

[Tonsitne dynkuuu. O61aCTh ONPEACIICHUS U MHOXKECTBO 3HAYCHHM (PYHKIUU.
Crioco0bl 3a1anust GyHKITHI.

I'padux bynkumu. Urenne cBoiicTB GpyHkImu mo e€ rpaduky. [Ipumeps rpadukon
(YHKIIH, OTpaXxaromux peajbHble IPOLECCHI.



OYHKIMK, OMHUCHIBAIONIME TPSIMYI0 W OOpaTHYI0  MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, nX rpadukn. Oyakimn y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHMA.

9 KUIIACC

Yucia ¥ BIYMCICHUSA

PaunoHanpHple 4YMClla, HpPpAlMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIE
JecATUYHbIE TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIbHBIC YHCIIa KaK
OECKOHEUHbIE JCCATHUYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEHHME  JEHCTBUTEIBHBIX  YHCEN,  apU(PMETHUYECKUE  JEUCTBUSA  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3smepbl 0OOBEKTOB OKpYXKAIOIIEr0 MHUPA, JJIUTEIBHOCTh IPOLIECCOB B
OKpY’KaroILEM MUPE.

[IpuOnn>k€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MNpuOMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIIMXCA K KBaJIpPaTHBIM.
bukBagparHoe ypaBHeHue. [Ipumepsl pelleHUs YpaBHEHUW TPEThEW W UYETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHWH. PereHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue Cc JByMsl NEpPEMEHHbIMU M €ro rpaduk. PemieHuwe cucteM IByX
JVHEWHBIX YpAaBHEHHW C NIByMs NEPEMEHHBIMH. PereHue cucreMm IByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
UHTEpIIpETalns CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenune cucrem
JTUHEHHBIX HEPABEHCTB C OJHOM nepemMeHHoil. KBanpaTHsie HepaBeHcTBa. [ paduueckas
MHTEPIIPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMM.

DyHKUNHA

KBagpatnunas ¢ynkmus, e€ rpaduxk u cBoiictBa. I[lapabGoma, koopauHaThl
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || , n ux
CBOMCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum



[TonsaTHe YMCIOBOM  TMOCIENOBATENBHOCTH. 3aJaHuWE MOCJIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To YIeHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. PopMynbl N-TO  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N300paxkeHne 4ieHOB apu(PpMETHUECKON U T€OMETPUIECKON MPOTPECCHl TOUKAMHU
Ha KOOPJAMHATHOM IJIOCKOCTU. JIMHEHHBIH M ASKCHOHEHIUAIbHBIA pocT. CIOoXKHbIC
MPOLICHTBHI.



INJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yIbTAaThl OCBOCHMSI IPOrpaMMbl Y4eOHOTO Kypca «Aireopar»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpEcAa K MPOLUIOMY M HACTOSLIEMY POCCUUCKOM MaT€MAaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHMSM POCCHUHCKHX MAaTEMAaTUKOB M POCCHMCKOMN
MaTEMaTUYECKON IIKOJbl, K MCIOJB30BAHUIO 3THUX IOCTH)KCHHMI B JIPYTHX HAyKaxX U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U peau3alliy €ro Mnpas,
OPEICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKUMOHMPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBJCHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTbIO K OOCYXACHUID JTHUYECKUX MpoOJeM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HayKH, OCOZHAHHEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX MPHUHIINIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTME€ B PEIICHHH [PAKTHYECKHX 3aJay
MaTeMaTUYeCKOW  HAMNpaBJIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSKEHUHM BCEM JKU3HU U YCHEIHON mpodeccuoHaIbHOM
JESTeIbHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
INOCTPOECHUEM HHIUBUAYAIbHON TPACKTOPUM OOpa3oBaHMs U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  AMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyX IeHUH, YMEHUIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JCATENbHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
MpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UeENIOBEKa, MPHUPOAbI U
oOuiecTBa, TMOHUMAaHMEM MAaTeMaTUYeCKOW HayKh Kak c¢epbl YelOBEYeCKOU
NEATEIbHOCTH, ATAloOB €€ pa3BUTHS M 3HAYUMOCTU JUIA Pa3BUTHs LIMBUIM3ALUH,
OBJIAJICHUEM $SI3bIKOM MAaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOHl Kak CpeICTBOM
NO3HAHUSA MHUpPA, OBJIAJICHUEM TMPOCTEUIIMMU HaBBIKAMU  MCCIIEOBATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIUOHAIBHOTO 0J1ATOMOTyYHs:

TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTUUECKHAE 3HAHUS B HHTEPECaX CBOETO 3/I0POBHSI,
BEJICHUSI 3JI0POBOr0 00pasza »KU3HHU (3I0pOBOE NMUTaHUE, COATIAHCUPOBAHHBIN PEXKUM
3aHATHUN W OTAbIXa, pEryispHas (u3nmyeckas akTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pediekcuu, Mpu3HaAaHUEM CBOETO TpaBa Ha OMMOKY W TaKOTO JK€ MpaBa JPyroro
YEJIOBEKA,;

7) 3K0JIOTHYecKOe BOCTIMTAHME:

OpUEHTallMeld Ha NMPUMEHEHHE MATEMaTUYECKUX 3HAHUW /I pEIleHUs 3ajiay B
00JIaCTU COXPAHHOCTU OKPYXKAIOLEH Cpe/ibl, MIIaHUPOBAHMS MOCTYNKOB M OIICHKU UX
BO3MOJKHBIX TIOCIICJICTBUMA JJIS OKPYXKAIOIIEH Cpeabl, OCO3HAHWEM TJI00ATBHOTO
XapaKTepa SKOJOTUUECKUX TPOOJIEM H ITyTEH UX PEIICHHUS;

8) amanTaums K HM3MEHSIIOIMMCS YCJIOBHUSIM CONHAJBLHON W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITCIIbHOCTh, B TOM YHCJIE yYMEHHUE
VUHTBCS Y APYTUX JIOACH, TPHOOpPETaTh B COBMECTHOM ACATEIHPHOCTH HOBBIC 3HAHUA,
HABBIKU U KOMIIETCHIIUU U3 OIIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4YuCie (GOPMYIUPOBATH
UJIeH, TTIOHSATHSA, THUITOTE3b 00 O0OBEKTAX M SBICHUSX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh Ne(PHUIMTHI COOCTBEHHBIX 3HAHWW M KOMITIETCHTHOCTEH, TJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBbIC
pemeHuss W ACUCTBUA, (OpPMYIUPOBaTh ¥ OICHUBATh PHUCKH U  TIOCIICICTBUSA,
dbopMUpOBaTH OMBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MaTEMaTHYECKHX
O0OBEKTOB, TIOHATHHA, OTHOIICHUN MEXIy TMOHATHAMH, (DOpMyIHpOBaTH
OTIpEJICTICHUS] ~ TIOHSATUMW,  yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KiIaccu(ukany, OCHOBaHUSA i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH M  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPHUIATEIbHBIC, CJAWHUYHBIC, YacCTHBIE U OOIIHe,
YCIIOBHBIE;



BBISIBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTHUBOPEUHSI
B (aKTax, MaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHHIX, MPEIIaratb KpUTCPUH
JUISL BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKIACHHM (TpsSMbIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOATEIHHO HECJOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTU4YeCcKuX (akToB, BBICTpAaUBaTh AapTryMEHTAIMIO, TPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHusT ydeOHOM 3amauu  (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BbIOUpATh HauOoJee MNOAXOAANIMNH C Y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

UCIIONb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKIUI MHCTPYMEHT TO3HAHMS,
(GopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HKCKOMOE M JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOJAUTh IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIJIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE HCCIEAOBAHNE MO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOATENHHO (PopMyIHUpOBaTH O0OOIEHHS U BBIBOJBI IO pe3yibTaTam
IPOBEAEHHOIO HAOJIOEHUS, MCCIEIO0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMAINMK, HJaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4H;

BBIOMpaTh, AaHAIW3UPOBATh, CHCTEMATU3UPOBATh MW HWHTEPIPETHPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOWpaTh (OpMy TpencTaBiieHUs WHGOpPMAIMM U WUIIOCTPUPOBATH
peliaemMble  3aJayd  CXeMaMmH, JAuarpaMMaMu, HHOM Tpapukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HHPOPMAIMH TIO KPUTEPUSM, MPEII0KESHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:



e BOCHPUHUMATH U (POPMYIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU H
HEJISIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MMUChMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO X0y PEIICHHUs 3a7auH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

e B XO0/ic OOCYXXJEHHUsl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJyieMbl, pemraeMol 3aJadyd, BBICKA3bIBaTh WJEH, HAIlCJICHHbIE Ha MOMCK
pellleHus, COMOCTABISITh CBOM CYXKICHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3IMyMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

e TMPEACTABIATh PE3YJbTAThl PEHICHUS 3a/layd, SKCIIEPUMEHTa, HCCIEAOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (POpMAaT BBICTYIUICHUS C YYETOM 3ajaady
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

e IIOHMMATh M HCIIOJIb30BATh IMPEUMYIIECTBA KOMAHIHOW U HWHAUBUAYAJIHHOM
paboTHI ITPU PEIICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

e TMPUHMMATH II€JIb COBMECTHOW JEATEIbHOCTH, IUTAHUPOBATH OPTaHU3AIINIO
COBMECTHOM paboThl, paclpeAessTh BUAbl padoT, J0roBapuBaThCs, 0OCYKIaTh
MPOIIECC U Pe3yNbTaT pabOoThl, 0000IIaTh MHEHHS HECKOJBKUX JIIOACH;

e yYacTBOBaTh B IPYMNIOBBIX (opMax paboOThl (00CYykACHUS, 0OOMEH MHEHUSIMH,
MO3TOBbIE€ IITYpPMbl M JPYTUE), BBIIOJHATH CBOIO 4YacTb paboOThl H
KOOPAMHUPOBATH CBOM ACHCTBHUS C IPYTHMH YICHAMH KOMAaHbI, OICHHBAThH
KayecTBO  CBOETO  BKJaJa B  OOMMIA  MPOAYKT MO  KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerysiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA
Camoopranusamnus:

e CaMOCTOSITENIBHO COCTAaBJIATH IJIaH, aJiTOPUTM PEIIECHUs 3a7auu (MM €ro 4acTh),
BBIOMpPATh CHOCOO pEeHIeHUs] ¢ Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEIIECHUH C
y4€TOM HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BIAACTh crmoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yibTara
pelIeHrsT MaTeMaTHYeCKON 3a1a4u;

e TMpEIBUJETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH INpH pEHICHUU 3ajauH,
BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIMIMOOK, BEISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ACATCILHOCTH TMOCTABICHHOW WLEIH H
YCIIOBUSIM, OOBSCHATh MPUYMHBI JIOCTHKEHUS WM HEIOCTHXKEHUS LEH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K xoniry oOyuenus B 7 Kjaacce oOydarolUics MOMYyYUT CIEAYIONINE TPEeIMETHBIC
pPE3yJIbTaTHI:

Yncsia v BbIYMCJIEHUS

BoInonHsTh, coueTast yCTHbIE U MUCbMEHHbBIE TPUEMBI, apu(METUUECKUE TEUCTBUS
C palMOHAIbHBIMU YUCJIAMU.

HaxonuTth 3Ha4eHUS YUCIIOBBIX BRIPAXKEHUH, TPUMEHATH PA3HOOOpa3HBIC CITOCOObI
Y IpUEMBI BBIYUCIICHUS 3HAUEHUN NPOOHBIX BBIPAXKEHUH, COJIepKAIIUX OOBIKHOBEHHBIC
U JICCSITUYHbBIE APOOH.

[lepexoauTs OT OaHOM (OpPMBI 3amucU 4YHcel K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBATH U YNOPSAI0YNBATH PAIUOHAIIbHBIC YUCIIA.

OKpyrJIsITh yncna.

BBINOMHATS NMPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUW, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHUH. BBIMOMHATH ACHUCTBHUS CO CTENEHSIMU C HaTypalbHBIMU
ITOKA3aTEIIMHU.

[IpuMeHsATh TpU3HAKU JETUMOCTH, PA3J0KEHUE HAa MHOXXHUTEIM HaTypalbHbBIX
quced.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIE 3a/Ja4M, CBS3aHHBIE C OTHOILIEHUEM
BEJIMUMUH, MPONOPIMOHAIBHOCTHIO  BEJIUYMH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl peIIeHHs 3a7ady ¢ Y4ETOM OrpaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUsI

Hcnionp3oBath anreOpanveckyr0 TEPMHHOJIOTUIO M CUMBOJIMKY, TPUMEHSTH €€ B
MpOILIECCEe OCBOEHUS yUeOHOr0 MaTepHala.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMpPU 3aJaHHBIX 3HAYCHUSAX
NIEPEMEHHBIX.

BoinonHsaTh mpeobpa3oBaHUs IIEJIOTO BBIPAKEHUS B MHOTOWICH NPHUBEIACHUEM
MOJ0OHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BrInosHATh yMHOXKEHHUE OJTHOUYJICHA HA MHOTOWICH U MHOTOYJIEHA Ha MHOT'OYJIEH,
IPUMEHSITH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3l0KEHUE MHOTOYJIEHOB Ha MHOKUTEIN C IOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXWTENS, TPYNIUPOBKU ClIaraéMbIX, MpUMEHEHUs (Hopmym
COKPAILLIEHHOI'O YMHOEHHS.

[TpumensTs npeoOpazoBaHUs MHOTOYICHOB JJI PEIICHHS Pa3IMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKH.

HUcnonbs30BaTh CBOWCTBA CTENEHEM C HATYPAJIbHBIMU IOKA3aTEJSMH IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA



Pemlare nuHElHBIE YypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHSSA MNpaBUia
[Iepexo/1a OT UCXOJHOI0 YpPaBHEHMS K paBHOCWIbHOMY eMy. [IpoBepATs, ABisETCA JIn
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensaTy rpaduyeckue METOJbl MPU PEUICHUH JUHEHHBIX ypaBHEHUH U UX
CUCTEM.

[TonGupath mpuMepsl Map YUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOM IIOCKOCTH rpaduK JUHEHHOTO ypaBHEHUS C JBYyMs
EepPEeMEHHBIMH, MOIB3YSICh TPpahUKOM, MPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucteMbl OBYyX JIMHEMHBIX YPaBHEHWI C JABYMSI MEPEMEHHBIMU, B TOM
qucIie rpapuuecKy.

CocrtaBnsaTe U pemaTh JMHEHHOE YPAaBHEHNUE WM CUCTEMY JIMHEWHBIX YPaBHEHHUU
II0 YCJIOBUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN PE3yibTar.

DOYyHKIUU

N3o0paxkath Ha KOOPJAWHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3alACHIBATh YHCIOBBIE IPOMEKYTKH Ha
areOpanvdeckoM si3bIKe.

OTrMeuyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceIBaTh ¢ MOMOUIbIO (DYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYUHAMM:
CKOpOCTb, BpEMS, PaCCTOSHME, LIEHA, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuil cnoco0 TMpencTaBieHUs U aHaluza HWHGOPMAIUU,
M3BJIEKAaTh U MHTEPHPETHPOBATH MH(POpMALMIO U3 TPpaUKOB pealbHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoniy oO0yuenus B 8 kiacce oOyyaroluiics MOMYyUUT CIEAYIONINE TPEeIMETHbIE
pEe3yJIbTaTHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HaYaJIbHBIE TPEACTABIEHUS O MHOKECTBE JIEMUCTBUTENBHBIX YHCEII
JUIA CpaBHEHHs, OKPYIJICHHS M BBIYHUCICHHUM, HM300pa)kaTh IEUCTBUTENbHBIC YHCIA
TOYKAMHU Ha KOOPAWHATHOU NIPSIMOM.

[IpumeHsATh mOHATHE apU(METHUUECKOrO0 KBAJpPaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOpPHHU, HCHOJB3YsSd MpPU HEOOXOJUMOCTH KaJIbKYJATOP, BbBIIOJHSTH
npeoOpa3oBaHus BBIPAXKEHHUM, COAEPKAIIMX KBaJpaTHbIE KOPHHU, MCIIOJb3Yys CBOMICTBa
KOpHEM.

Hcnonp30Bath 3anucu OOJBUINX U MaJbIX YHCE C MOMOIIBIO IECATUYHBIX IpoOei
u crernenent uncina 10.



AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsTH  MOHSTHE  CTENEHHM C  LEJIbIM  [O0Ka3aTelieM,  BBIMOJHSIThH
peoOpa3oBaHUsl BEIPAXKEHUH, COIEPKAIIMX CTEIICHHU C LIEJIBIM [TOKAa3aTeIeM.

BhBINONHATE TOXIIECTBEHHBIE MPE0Opa30BaHUS PAIMOHAIBHBIX BBIPAKEHUA Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosimMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHaATh TIpeoOpa3oBaHUs BHIPAKCHUN IS PEIICHUS DPA3IMYHBIX 3a1ad W3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlare nuHEVHBIE, KBaJApaTHbIE YpPAaBHEHUS U PpAIMOHAIbHBIE YpPaBHEHMUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM
qyucjie ¢ NpUMEHEHHuEM Tpaduueckux MpeacTaBieHui (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUHN PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOUee).

[TepexoauTh OT cOBeCHOU (POPMYITUPOBKU 3a7auM K €€ anredpandeckoir Moienu
C TMOMOIIBIO COCTABJICHUSI YPABHEHUS WM CUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1auy MOJTYyUYECHHBIA Pe3ysIbTar.

[IprMeHSATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB IUISl CPABHEHHUS, OLIEHKHU, PEIIATh
JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMBbI, JaBaTh IPapUUECKyIO
WJUTIOCTPALIMIO MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe W MCHONB30BaTh (YHKIIMOHAJIBHBIC TOHSATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OINpPEACNATh 3HaueHWe (YHKIMU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y =x2,y =x3,y = |X|, ¥ = VX, OIHCHIBaTh CBOIICTBA YHCIOBOH (yHKINH
o e€ rpadukxy.

K xoniy oOyuenust B 9 kiaacce 00y4aromuics MoayyuT CASAYIOIINe PeIMETHbIE
pe3yJbTaTHhI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAllMOHATIBLHBIE YHCIIA.

BrimonasaTe apudMeTnyeckne ACUCTBUS C pallMOHATBHBIMH YHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHITH BBIUKCICHHUS C HUPPALHMOHAIBHBIMU
YU CJIAMU.

HaxoauTe 3HaueHusi CTENEHEW C MeNbIMU TOKa3aTeIsIMU M KOPHEH, BBIYHUCIISATH
3HAYCHUS YUCTIOBBIX BHIPAKCHMUIA.

OKpyryisiTh  JEUCTBUTENBHBIE  YHCJA, BBINOJHATH NPUKUIKY pe3yJsibTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemars nuHElHbIE M KBaJpaTHBIE YPAaBHEHUs, YPABHEHUs, CBOASALIMECA K HUM,
MpocTeNIne APOOHO-PAalMOHAIbHBIE YPABHEHMUS.

Pemars cuctempl IByX JIMHEVMHBIX YPABHEHUN C IBYMS MIEPEMEHHBIMUA U CUCTEMBI
JByX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISACTCS JIMHEHHBIM.

Pematb TekcTOBBIE 3a/1a4M aNreOpanyecKuM CocoOOM C MOMOIIBI0 COCTABICHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
quclie C NPUMEHEHHEM TIpapuuecKUX NpPEeJACTaBICHUN (yCTaHABIMBAaTh, HUMEET JIH
YpaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematsb MHeliHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIUCHIBATH PEIEHNUE C IIOMOLIBIO CUMBOJIOB.

Pemrare cucTeMbl JMHEHWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIHUE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacno3naBaTte (QyHKUMH UW3y4eHHBIX BUIOB. IloKa3plBaTh CXEMaTHYECKU

pAacIoJIOKEHUE Ha KOOPAWHATHOM IIOCKOCTH rpadukoB GpyHKui Buaga: Yy = KX, y = kX
+by=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaUeHUH
K03 (PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W u300pakaTh CXeMaTUYeCKH TrpaduKu KBAJAPATUYHBIX (DYHKIIHA,
OTMCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIMM MO UX TpaduKam.

Pacno3naBaTh kBajpaTHuHyr0 (QyHKUIHMIO 1O (opMyse, OPUBOAUTH MPUMEPHI
KBaIpATUYHBIX (YHKIHUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

Yucaosble M0OCJIEI0BATEILHOCTH U IPOrPecCun

Pacno3naBaTh apu(MeTHUECKYI0 M T€OMETPUYECKYI0 MPOrPECCHU MPU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONHAT,  BBIYMCIEHHMS € HUCIOJb30BaHMEM  (QopMyl  N-ro  4jeHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUiA, CyMMBI TIEPBIX N UJICHOB.

N300pakaTh 4aeHbI MOCIEN0BATETLHOCTH TOYKAMH Ha KOOPIUHATHOM TUIOCKOCTH.

Pewmate 3agaun, CBSI3aHHBIE C YHMCIOBBIMH MOCJIEIOBATEILHOCTSIMHU, B TOM YHCIIE
3alayd M3 peaNbHOW JKU3HU (C HCIOJB30BAHMEM KAJBKYJSATOPA, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne ni/mm P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcnl
1 Yucna v BeIYKMCICHUS. PalioHanbpHbIe o5 1 bubmuoreka [IOK
qyucia https://m.edso0.ru/7f415b90
bubnuoreka [IOK
2 AJTCOPaHeCKHe BIpaxeHHA 21 L https://m.edso0.ru/7f415b90
bubnuoreka [IOK
3 YPaBHCHHS  HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
4 Koopausatet u rpagpuki. Gyiuuin 24 L https://m.edso00.ru/7f415b90
bubmmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuotexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
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YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. Anre6pa, /xnacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmkos K.W. u ap.; mon
penaknueit TenskoBckoro C.A., AkinoHepHoe 001mecTBo «3maTenscTBO
«IIpocsenienuer.

2. Anrebpa, 8 kirace/ MakaperaeB FO.H., Munmiok H.I'., Hemxor K.W. u np.; mox
penaknuei TenskoBckoro C.A., AkinonepHoe o6mecTBo «M3maTenbcTBO
«IIpocBemieHuey.

3. Anre0pa, 9 knacc/ MakapsrueB FO.H., Munatok H.I'., HemkoB K.W. u 1p.; mox
penakuuei TensikoBckoro C.A., AkiinonepHoe obiectBo «M3naTenscTBo
«IIpocenienuer.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. Metoauueckoe mocoOure K MpeAMETHOM JIMHUU yueOHUKOB 110 anreope 0. H.
MakapseraeBa, H. I'. Munmgrok, K. U. HemkoBa u ap. Maremartuka. Anredpa 7-9
KJIacChl. ba30oBbIl YPOBEHb.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru/- bubmoteka IIOK

2. http://school-collection.edu.ru/- Enunas xomteknus L{uppoBsix 00pazoBaTeabHbIX
pecypcoB 0 MaTeMaTHKe

3. http://window.edu.ru/- DnekrpoHHass OHONIMOTEKAa YYCOHUKOB W METOJIUYCCKUX
MaTepHuajoB

4. http://www.school.edu.ru- Karanor «O0pa3zoBareiabHbIe pecypcehbl cetn MHTepHeT
JU1st 00111eT0 0Opa30BaHUS».

5. https://uchi.ru/- O6pa3zoBatenbHas mwiaThopma «YUu.py».

6. https://resh.edu.ru - TocynapcTBennas obpa3oBarenbHas miatdhopma «Poccuiickas
DIICKTPOHHAS [ITKOJIaY.
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