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PABOYASA TIPOT'PAMMA

y4eOHOro Kypca «AJjareopa»

JU1s1 o0y4Jaronuxcs 7-9 KiaccoB



MNOACHUTEJIBHASA 3AITMCKA
Anrebpa sBISeTCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHMsA: OHA

o0ecnieunBaeT H3y4YeHHE JAPYTrUX AUCHUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'YMaHUTapHOTO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOJOJKEHHS OOpa3oBaHMs M B IOBCEJIHEBHON KHU3HU.
Pa3Butne y o0yyaroniuxcs Hay4HbIX MPECTABICHUN O MPOUCXOKACHUU U CYIIHOCTH anre0panyecKux
abcTpakiuif, crnoco0e OTpakeHUsT MaTeMaTHUYeCKON HayKOHl SBJIEHMH M MPOLIECCOB B MPUPOIE U
o0I1IecTBe, POJIM MaTEMAaTUYECKOTO MOJICTIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS M KAueCTB MBIIUICHHUS, HEOOXOAMMBIX UI aJanTalud B
COBpeMEHHOM It(poBoM ob1ecTBe. V3yuenue anreOpsl oOecrieynBaeT pa3BUTHE YMEHHs HAOMI0aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBUSI W BBIBOABI, (OPMYIUPOBATH YTBEPKICHUS.
OcBoenue Kypca anreOpsl oOecreuMBaeT pa3BUTHE JIOTMYECKOrO MBIIUICHUS OOYYarolIMXCS: OHH
UCIONB3YIOT JEAyKTHUBHbIE M HWHIYKTHBHBIC pACCYKIACHHsS, 0000IIeHHEe U KOHKPETHU3AIHIo,
abctparupoBanue u aHanoruro. OOydeHue anredpe TMpenAnoyiaraeT 3HAYUTENbHBIA  00BEM
CaMOCTOSITEJIbHOM J1eATENbHOCTH O00y4aroIIMXCs, I0O3TOMY CaMOCTOSITENIbHOE PELICHHUE 3a/lad SIBISIETCS
peanu3anuen 1eaTeIbHOCTHOTO MPUHIIUIIA O0yYeHHUS.

B crpykrype mporpamMmbel y4eOHOTO Kypca «Auredpay Ui OCHOBHOTO 0OIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METONNYECKUE JHMHUU: «Yucna U BBIYUCICHUNAY,
«AnreOpanueckue BBIpAXKECHHs», «YpaBHEHHMs U HepaBeHCTBay, «DyHkuuuy». Kaxgas wu3 sTuX
COJIEPKATEIbHO-METOANYECKUX JIMHUMA pPa3BUBAETCS HAa MPOTHKEHUU TPEX JET M3Y4YeHHs Kypca,
B3aMMOJICICTBYS C JpPYyrUMU ero JuHUsAMH. B xome wu3yueHuss y4eOHOro Kypca oOy4arouimmcs
MIPUXOAUTCS JIOTUYECKH PACCYKIATh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM
B MporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH, IIPECTaBICHHbIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYeCcKOro o0O0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJACHUIO
00y4arolMMUCSl OCHOB YHUBEPCAJIbHOTO MaTeMaTH4YecKoro si3bika. ConepikaTenbHOM U CTPYKTYpHOM
0COOEHHOCTBIO Y4EOHOT0 Kypca «AnreOpa» sSBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Copepxanue nuHuUM «Yucia W BBIYHUCICHUS» CIYKUT OCHOBOHM Al JAJIbHEWIIEro W3y4eHUus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTMUECKOTO MBINUIEHUS, (OPMHUPOBAHUIO
YMEHHUS T0JIb30BaThCs aITOPUTMAMH, & TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX
Il TIOBCEIHEBHOW >KM3HM. Pa3BUTHE MOHATHS O YHCIE HA YpOBHE OCHOBHOI'O 00IEro odpa3zoBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HUpPpAlMOHAIBHBIMU 4YHCIaMM, (OPMHUPOBAHUEM MPEJICTABICHUNA O
NEHCTBUTENILHOM 4HMcJe. 3aBEpIICHHE OCBOEHMSI YMCIOBOW JIMHUM OTHECEHO K CpeAHeMy oOlemy
00pa3oBaHMUIO.

Copepxanue AByX aiareOpanyeckux JUHUM — «AnreOpandeckue BhIpaXEHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHUIO Y OOYYAOMIMXCS MaTeMaTHYECKOTO armmapara,
HE00XO0AUMOTO JUIsl PEHICHUs 33a]]au MaTeMaTHKH, CMEXKHBIX MPEJAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHUS y4eOHBIM MaTepualn TpYNIUPYETCsT BOKPYT
palMoOHANBHBIX BbIpaXKEHUH. Asnredpa JIEeMOHCTPHUPYET 3HAUEHHWE MAaTeMaTHKH KakK S3blKa JUIs
MOCTPOSHHSI MaTeMaTUYECKUX MOJIeNIeH, OMMCAaHUs MPOLECCOB U SBJICHUN peajbHOro mupa. B 3amaun
oOyueHusi anreOpe BXOAIT TaKXKe JaJbHEWIIee pa3BUTUE AJTOPUTMUYECKOTO  MBIIIICHHUS,
HE0OXOIMMOr0o, B YaCTHOCTH, JUISI OCBOGHMSI Kypca HWHGPOPMATHUKH, U OBJIAJICHHE HaBbIKAMU
NEeNyKTUBHBIX paccyxieHui. IlpeoOpa3oBaHue CUMBOJBHBIX (OpM CHOCOOCTBYET Ppa3BUTHIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copnepxxanue (hyHKIMOHAIBHO-TPAPUUECKOW JMHUM HALEICHO Ha TOJTy4YeHHE OO0YydaroUMMHUCS
3HAHUW O (PYHKIMSX KaKk BaKHEHIIeW MaTeMaTHYeCKOW MOJENH JUIsi OMHCAHHMS U HWCCICTOBAHUS
pa3HOOOpa3HBIX MPOIIECCOB U SIBICHUH B mpupoae u odmiectBe. M3ydyeHue maTepuana CriocoOCTBYET



pPa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIONb30BaTh pPa3jMuYHbIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTHUKd — CJOBECHBbIE, CHMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKIaa B (opMupoBaHue
MIPEJICTABICHHUIA O POJIM MATEMATUKH B PA3BUTHH [TUBUIM3AIUU U KYIbTYPHIL.

Cornacno yueOHOMY IIaHy B 7-9 Kiaccax u3ydaercs ydeOHbI Kypc «AnreOpa», KOTOPBIHA
BKJIIOYAET CJEIYIOIIME OCHOBHBIC pa3/eibl colepkaHus: «Uuciaa ¥ BBIUUCICHUSY, «ANredpandeckue
BBIPXKEHUS», «YpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha u3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3 vaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Hefenio).



COJEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (opmbl 3amucu ApoOel K Ipyroi.
[lonsTe paUMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSIJAOYMBAHME PALUOHAIBHBIX YHCEIL.
Apudmernueckue AEHCTBUSA C PallMOHATIBHBIMHM YnciIaMu. PemieHue 3aaay u3 peaqpbHON MPAKTUKHU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OINpe/lelieHne, IpeoOpa3oBaHue BHIPAXKEHUIH Ha OCHOBE
OTIpeJIeNIeHus], 3aMUCh OONbIINX YKcel. [IporeHTsl, 3amuch MPOLEHTOB B BUAE IpoOU U ApOOH B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y Ha IIPOLIEHTHI, PELLICHUE 337a4 U3 PEAIbHOU MTPaKTUKU.

[IpumeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaIbHbIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IMPOIOPIIMOHATBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKECHHUS C NEPEMEHHOM. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUJE (popMyibl. Berumcinenus mno
¢dopmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHMH, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS, MpaBUIIa
npeoOpa3oBaHus CyMM H IPOW3BEICHHUHN, MpaBWJIA PACKPBITHS CKOOOK W TPUBEACHUS TOHOOHBIX
cllaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowienbl M MHorowieHel. CreneHb MHorowieHa. CloOXeHHe, BBIYMTAHHUE, YMHOXKEHHE
MHOTo4JIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbI U KBajapar pazHocTH. Dopmyna
pa3HOCTH KBaJIpaToB. Pasnoxxenne MHOT'OYJICHOB
Ha MHOKUTEIIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, INpaBuWiIa MpeoOpa3oBaHUs YpaBHEHMs, PaBHOCHIBHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOPHEW JIMHEMHOrO ypaBHEHMS, PEIICHHUE
JUHENHBIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUU MO YCJIOBMIO 3a7aud. PerieHne TEeKCTOBBIX 3aJay C
MMOMOIIBIO YPABHEHHU.

JIuHeliHOe ypaBHEHHE C JABYMS IepeMEeHHbIMH M ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUH ¢ JBYMs NepeMeHHbIMH. PeleHne cucteM ypaBHEHHH criocoOoM mojcTaHOBKH. [Ipumepsl
pELIEeHNs TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM YpaBHEHUI.

DyHKUMH

Koopannara Toukn Ha npsmoi. UucnoBble NMpomMexyTKH. PaccTosiHMe Mexay IByMsl TOYKaMU
KOOPJIMHATHON IIPSIMOIA.

[IpsimoyronpHass cuctema koopauHatr, ocu OXxu Oy. AOcumcca W opAWHATA TOYKH Ha
KOOpJAUHATHOM TuiocKkocTH. [Ipumepsl rpadukos, 3ananHbix GopmynaMu. UteHue rpapukoB peagbHBIX
3apucumocteit. [lonsartue gynkuuu. ['paduk ¢ynkuuu. CoiictBa ¢ynkuuid. Jluneiinas ¢ynkuums, eé
rpaduk. ['paduk Gynkuun y = [x|. ['paduueckoe penieHre TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX
YPaBHEHHUHU.

8 KVIACC

Yucia v BbIYUCTCHUSA

KBanpartuslii kopeHb u3 uncia. [loastue 06 uppanyroHaabHOM dncie. JlecITHIHbIC MPUOTKCHHS
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUECKMX KBaJpaTHBIX KOpHEH M HMX HpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYUCIICHUAM. [IeiicTBUTENIBHBIE YHCIIA.



CreneHb c 1eNbIM MoKaszaTeseM u e€ cBoiicTBa. CTaHaapTHas 3aluch YKCIa.

Auaredpanyeckne BbIpaKeHHs

KBagparHslil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpandeckasi Apodb. OCHOBHOE CBOWCTBO anreOpamdeckoit apodu. CriokeHue, BhIUMTAHUE,
YMHOXXEHUE, JIeNIeHHe anredpanyeckux Apooeil. PanponanbHblie BRIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHs] M HEPABEHCTBA

KBagparnoe ypaBHenwue, hopmysa KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Permenue
YpaBHEHMH, CBOAALIMXCS K JHMHEHHBIM W KBagpaTHbeIM. Ilpocreiimne apoOHO-panioHaIbHBIE
YPaBHEHHUSI.

I'paduueckas WHTEpHpeTaluss ypaBHEHUH C JABYMS TIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpPaBHEHUN C IByMs IepeMeHHbIMHU. [IpuMepsl pelieHus CHUCTEM HEIUMHEHHBIX YPAaBHEHWUM C ABYMs
IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM CIIOCOOOM.

UYucnoBble HEPABEHCTBA U HUX CBoOMcTBAa. HepaBeHCTBO ¢ 01HON mepeMeHHOW. PaBHOCHIIBHOCTB
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM nepeMeHHOW. CHUcTeMBl JIMHEHHBIX HEPABEHCTB C OJHON
MePEMEHHOM.

DOyHKIUH

[Tonstre ¢pynknuu. OOIACTh OMPECIICHUsT 1 MHOXKECTBO 3HAYCHMN (yHKIMH. CrIocOOBI 3a1aHUs
GyHKIHH.

I'papux ¢ynkuuu. Urenue cpoiictB QpyHKiuu mo e€¢ rpadpuky. [Ipumepsl rpadukoB QyHKIHH,
OTPaXKAIOIUX peabHbIE MPOLIECCHI.

@OyHKIUY, OMUCHIBAIOIINE NPSAMYIO U 00paTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
OyHKIMN Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHrne ypaBHEHHI 1 CUCTEM YpaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYHCTICHUSA

PanmonaneHble uncia, UppalMOHAIbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE JECSITUYHBIE JIPOOH.
MHOK€eCTBO JI€HCTBUTENBHBIX YHCEN, IEHCTBUTENIbHbIE YUC/Ia KaK OECKOHEUHbIE NECSTHUYHBIE IPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHUE MEXIY MHOXECTBOM JIEHCTBUTENIBHBIX YMCEI M KOOPJAMHATHOU
MIPSAMOM.

CpaBHeHUe IeHCTBUTENBHBIX YnCell, apu(METHUECKUe eHCTBUS C NeHCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HaUeHUE BEIWYMHBI, TOYHOCTh NpuoOImkenus. Okpyriaenue uucen. [lpukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHWH, CBOIAIIMXCA K KBaJpaTHbIM. bHKBajapaTHOe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUM TPEThEH W YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOUTEIH.

Pemenue npoOHO-palMOHANBHBIX YypaBHEHUH. PerieHne TEKCTOBBIX 3ajau  anredpanyecKum
METOOM.

VYpaBHeHHe ¢ IByMsI IEpEeMEHHBIMU U ero Tpaduk. Perenne cucteM IBYX JIMHEHHBIX ypaBHEHUH C
JBYMsI IIEpEMEHHBIMU. PerieHue cucrem AByX ypaBHEHHMM, OJHO M3 KOTOPBIX JIMHEWHOE, a pyroe —
BTOpO# cTtenenu. ['paduueckas MHTEpIIpeTalUsl CUCTEMbI YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 337124 aNreOpanyecKuM CIIoCOOOM.

YucnoBbie HEPABEHCTBA U UX CBOMCTBA.



Pemienue nuHENHBIX HEPABEHCTB C OAHOM MEpPEMEHHON. Pelenne cucteM JTMHEUHBIX HEPABEHCTB
¢ onHOI nepemeHHoi. KBagparHsie HepaBeHcTBa. [ paduyeckas HHTEpIpETALUs HEPABEHCTB M CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKUMH

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATEI BEPIIUHEI Mapa0oJIbI,
0Cb CUMMETpPHUU IapaboJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiictsa.

Yuc0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

[lonsiTie 4YMCIOBOW IOCJIENOBATEIBHOCTH. 3aJaHHUE IOCIEIO0BATEIIBHOCTH PEKYPPEHTHOM
dbopmyoii u Gpopmyoii N-ro 4ieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. Dopmyssl N-ro wieHa apuPMETHYecKOd Hu
IF€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0pakenne wwieHOB apu(METHYECKOW W TEOMETPHUYECKOW TMPOrpeccHii TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE  pe3yJbTAThI OCBOCHHA  TNpOrpaMMbl  ydeOHOro  kypca  «AnreGpa»
XapaKTepU3yIOTCA:

1) naTpHoTHYeCKOEe BOCIINTAHHE:

IIPOSIBJICHUEM MHTEepeca K IMPOIUIOMY M HACTOALIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHKEHMSIM POCCHMCKMX MAaT€MaTHKOB U POCCUHCKOW MaTeMaTHYECKOM LIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTHXKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W Ppealn3aludd ero Ipas,
MPEJCTaBICHHEM O MaTeMaTHYECKHMX OCHOBAaX (PYHKIIMOHWUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHM,
Ipolenyp IpaXIaHCKOro o0IiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXAECHUIO
TUYECKUX MpOOJeM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JOCTM)KEHUH HayKH, OCO3HAaHHEM
BaXHOCTH MOPAJIbHO-3THYECKUX IMPUHIIUIIOB B JIEATEILHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIIMTAHHE:

YCTaHOBKOW HAa AaKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a1a4 MaTeMaTH4eCKO
HANpPaBJICHHOCTH, OCO3HAHMEM BAKHOCTH MaTeMaTHYEeCKOTo 00pa30BaHUs Ha MPOTSHKCHUU BCEH KU3HU
IUIsL YCTICHTHOM MPOQeCCHOHATBHON AEATENBHOCTH U Pa3BUTHEM HEOOXOAWMBIX YMEHHUI, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHHEM WHAMBHIYATBHON TPAeKTOPUH 00Pa30BaHMs M )KM3HEHHBIX TUIAHOB C YUETOM
JIMYHBIX UHTEPECOB U OOILECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CMOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHATHIO MAaTEMaTHUYECKHX OOBEKTOB,
3ajiay, peleHu, paccyKAeHU|, yMEHHIO BUJETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MIO3HAHMSI:

OpHEHTAINel B IEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX IPE/ICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS YEIOBEKa, NMPUPOJIBI W OOIIECTBA, MTOHMMAaHHEM MaTEMaTHUECKOW HAyKH
Kak cgepbl YeIOBEYECKOW JEATENIbHOCTH, JTAaloB €€ pa3BUTUS M 3HAYAMOCTH JUISL Pa3BUTHSA
[IUBWIIN3ALMHN, OBJAJICHHEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM NPOCTEHIIMMI HaBbIKaMH HCCIIE0BATEIbCKON AESITENbHOCTH;

6) pu3nyeckoe BocnuTaHue, (GOPpMUPOBaHHE KYJIbTYPHI 3/I0POBbS M IMOIMOHAJHLHOTO
Os1aromosty4ms:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYeCKHe 3HaHHWs B HMHTEpPEcaXx CBOETO 3/0POBbs, BEICHUS
3I0pPOBOTO 00pa3a J>KW3HU (30POBOE MHUTAHHWE, COATAHCHPOBAHHBIA PEXHM 3aHATHA W OTIbIXA,
perynspHas ¢puznueckas akTUBHOCTh), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedekcruu, IpU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOI'o e MpaBa APYroro 4yeaoBeKa;

7) IKOJIOTHYECKOE BOCIIUTAHME:

OpHEHTalell Ha TMpPUMEHEHHE MaTeMaTW4YeCKMX 3HAaHUM I pelleHus 3a7ad B o0jacTu
COXPAaHHOCTH OKpY>KaloIlel cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUN
IUI. OKPY’KaloLIe cpejibl, 0CO3HAHHEM II00ATbHOTO XapaKTepa 3KOJOIMYECKHX MpoOiieM M MyTed ux
peleHus;

8) amanTanus K H3MEeHSIOUIMMCS YCJIOBUSIM COIMAJILHOI M MPUPOIHON Cpeabl:



TOTOBHOCTBIO K JCHCTBHAM B YCIOBHSX HEONPEAEICHHOCTH, IOBBIIICHUIO YPOBHA CBOCH
KOMIIETEHTHOCTHU 4epe3 MPAKTHUECKYIO JAEATEIbHOCTh, B TOM YHCIE YMEHUE YUUTBCS Y APYTHUX JIIOACH,
npuoOpeTaTh B COBMECTHOM JESTEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMN U3 OIBITA APYTHX;

HE00X0AMMOCTHIO B (POPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4HCIe (GOpMyTupoBaTh UICH, TOHATHS,
runoTe3sl 00 OOBEKTaX M SIBICHHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh JE(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO0, BOCIPUHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPeOYIOLINI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE PEIIEHUs U JelcTBUsA, (POPMYIUPOBATH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHbIE YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKM MAaTeMaTH4YeCKHMX OOBEKTOB, IOHSATHUH,
OTHOIICHUH MEXAYy TOHATUAMHU, (HOPMYIHUPOBATH ONpPENEICHUS TOHSATHI, YCTaHABIMBATH
CYUIECTBEHHBI MpPHU3HAK KIACCHU(PHUKAIMU, OCHOBAHMS IJIsi OOOOIICHHS U CpaBHEHHS, KPUTEPHUH
MIPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPaA3OBHIBATh CY)KICHHS: yTBEPAUTEIbHBIC U OTPULATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHEIC,

BBISIBIISITh MaT€MaTHUECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEYHs B (akTax, JaHHBIX,
HAOJIOACHUAX ¥ YTBEPXKACHUSAX, TNpeAaraTh KPUTEPHUH JJs BBLIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNaTh BBIBOJIbI C UCIOJIb30BAaHMEM 3aKOHOB JIOTMKH, JA€TYKTUBHBIX U MHIAYKTHBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHaJIOTuy;

pa3duparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKHX YTBEP)KICHUU (IpsMble U OT MPOTHUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE J0Ka3aTebCTBA MaTeMaTHYeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAIMIO,
MIPUBOJNTE TIPUMEPBI U KOHTPIIPHIMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCO0 pelieHus yueOHOW 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHUs, BHIOUpATh
HanboJee MOAXOIAMNIN C yIETOM CAMOCTOSITENTLHO BIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBaTebcKue 1eiicTBUS:

HCMOJIb30BaTh BONPOCH KaK MCCIEN0BATENbCKMI HMHCTPYMEHT IO3HaHMS, (OpPMYIUpOBaTh BOMPOCHI,
¢bukcupyomue MNpoTUBOpeure, NpolIeMy, CaMOCTOSTEIbHO YCTaHABIMBaTh HCKOMOE WU JaHHOE,
(dbopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

NPOBOJIUTH [0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIA OSKCIIEPHUMEHT, HeOOIbIIoe
UCCIIEIOBaHKE M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro o0beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy CO00i;

CaMOCTOATEILHO (POPMYITHPOBATH 0OOOOIIEHHS U BBIBOJIBI TIO PE3YNIbTaTaM MPOBEAEHHOTO HAOIIOICHMUSI,
WCCIIEIOBAHMSI, OIICHUBATh JOCTOBEPHOCTbH MOTY4YEHHBIX PE3YIIBTATOB, BEIBOJOB M 000OIICHHIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIOJIOKEHHS O €ro Pa3BUTUU
B HOBBIX YCJIOBHUSIX.

Padora ¢ unopmanmeii:

BBISIBIISATh HEJIOCTATOYHOCTh M H30BITOYHOCTH MH(OPMALMH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHHS
3aJ1auy;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUIOB
1 (hopM TpeicTaBICHHUS,;



BbIOMpaTh (opMy MpelcTaBieHHs HHPOpPMALMU W WLIIOCTPUPOBATh pEIlaeMble 3aladd CXeMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh  HAAGKHOCTh HMHDOPMAIIMM TO  KPUTEPHSIM, MPEIJIOKEHHBIM  yYUTEIIEM  WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHnKaTHUBHBIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

BOCIPUHUMAThH U (POPMYIMPOBATH CYXKIECHUS B COOTBETCTBUH C YCIOBHUSMHU U LIENSIMU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XO/ly PEIICHU 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pPe3ysIbTarT;

B XOJie OOCYXJEHHUS 3aJlaBaTh BOMPOCHI IO CYLIECTBY OOCYXIaeMOMl TeMbl, MPOOJIEeMbI, peliaeMon
3a/1aud, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA IMOMCK PEIICHUS, COMOCTaBIATh CBOU CYXKACHUS C
CYXJCHHSIMH JAPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKWBATh pa3IU4Me M CXOACTBO IIO3UIMH, B
KOPPEKTHOH Gopme (HOopMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

IIPE/ICTABIIATh PE3YJbTAThl PELICHUS 3a7auH, SKCIIEPUMEHTA, UCCIEA0BAHUS, IIPOEKTA, CAMOCTOSTEIIHHO
BBIOMpATH (popMaT BHICTYIUICHUS C YUETOM 33/1a4 IPE3CHTALUN U 0COOEHHOCTEN ayTUTOPUH;

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUAYaJTbHON pabOThI MpU pPELICHUH
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH IIeJIb COBMECTHOM JAESTeNbHOCTH, IJIAHHUPOBAaTh OpPraHU3AI[MI0 COBMECTHOW padoThHI,
pacmpenenaTh BUIAbl paboT, JOrOBapUBATHCS, OOCYXIATh MPOILECC M Pe3yiabTaT paboThl, 0000maTh
MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B T'PYMIOBBIX GopMmax paboOThl (0OCYKIeHHS, OOMEH MHEHHUSMHU, MO3TOBBIC INTYPMBI U
JpyTHE), BBINOIHATH CBOIO YacTh PabOTHl M KOOPAMHHPOBATH CBOW JICHCTBHUS C APYTUMHU UYICHAMH
KOMaH/Ibl, OIICHHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHS.

PeryasiTuBHble yHUBepPcaJibHbIE y4eOHbIE 1eliCTBUA

Camoopranmusanmus:

CaMOCTOSITENTFHO COCTaBIAThH IIJIaH, aITOPUTM DPELIEHHsS 3a1adyd (WM ero 4acTh), BBIOMpATh Croco0
pelieHnus ¢ y4€TOM HUMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:

BJIa/IETh CIOCO0aMU CaMOIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelieHusl MaTeMaTHYeCcKoi
3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 33Ja4ld, BHOCUTb KOPPEKTUBHI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWACHHBIX OMMUOOK, BBISIBICHHBIX TPYTHOCTEH;
OILICHUBATh COOTBETCTBHE pe3yibTaTa IESATEILHOCTH MOCTABIECHHOW IIENM M YCIOBHUSM, OOBSCHATH
MPUYUHBI JOCTKEHUS WIM HEOCTHHXKCHHS 1I€JTM, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPHOOpPETEHHOMY
OTIBITY.

MNPEIMETHBIE PE3YJbTATHI

K xoHIity 00y4enus B 7 Kjacce 00yJaromuiics MOJYIUT CIETYIOIINE TPEIMETHBIC Pe3yIbTaThl:

Yucsia v BIYMCICHUS

BeimonHsATe, codeTas YCTHbIE W THCHbMEHHbIE TMPUEMBI, apudMeTHYecKHue JeHCTBUS C
paIoHaTbHBIMU YHCIIAMHU.

HaxomuTh 3HaYeHWs YHCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HBIC CIIOCOOBI W TIPHEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHU, COEpPKALIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexomuTh OT 0HOM (POPMBI 3aMTUCH YHCEN K Apyroi (mpeoOpa3oBhIBaTh ACCATUUHYIO POOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).



CpaBHUBATh U yNOPSAJ0YMBATh PALIMOHAIIBHBIC YUCIIA.

OxpyrisTh yncia.

BbINONMHATP NPUKHUIKY M OLIGHKY pe3yibTaTa BBIUMCIEHUM, OLIEHKY 3HAUYE€HUH YHCIOBBIX
BbIpaXCHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp NpakTHKO-OPUEHTHUPOBAaHHBIE  3aladyd, CBS3aHHBIE C OTHOLICHMEM  BEIIMYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMM, WHTEPIPETHPOBATh PE3yJbTaThl PELICHUS 3a4ad C
y4€TOM OIpaHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM s

Hcnonp30Barh aiareOpanyecky0o TEPMHUHOJIOTHIO M CHMBOJIMKY, HPUMEHSTH €€ B Ipolecce
OCBOCHHUS y4eOHOro MaTepuaa.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 33JJaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BoeinonHATe mpeoOpa3oBaHusl IL€JIOT0 BBIPAKEHHUS B MHOTOWIEH IPUBEICHUEM IOA00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYJI€Ha Ha MHOIOWIEH, IIPUMEHSTH
(dbopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1iecTBIATh pa3inokeHUe MHOIOWIEHOB HAa MHOMKUTENIM C IOMOILBIO BBHIHECEHHS 3a CKOOKH
00IIIero MHOKHTEIIS, TPYIIITUPOBKYU ClIaraeMbIX, IPUMEHEHHS (hOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpa3zoBaHUsl MHOTOWIEHOB Ul PEIICHUS pa3jIMYHbIX 33Jad U3 MaTeMAaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON PAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HAaTypajJbHBIMM IOKA3aTesIMM JUIsl IPeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemars nHENHBIE YpaBHEHUS C OHOM IIEPEMEHHOM, MPUMEHSIS IPaBUiIa IIEPEX0Ja OT UCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsITh, ABIIETCS JIM YMCIIO KOPHEM yPaBHEHHUS.

[TpumensTH rpaduyeckre MeTO/Ibl PHU PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl Hap 4YHCEN, SBISIOMIMXCS PEHIEHHEM JHMHEMHOro YpaBHEHHUS C JBYMs
MIEPEMEHHBIMH.

Crpouth B KOOPJIMHATHOW IMJIOCKOCTH TpaduK JMHEHHOrO0 YpaBHEHUS C JByMsSI NEPEMEHHBIMH,
M0JIb3YACh I'paMKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemate cuctemsl IByX JTMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.

CocTaBnaTh U pemiaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX YPAaBHEHHMH IO YCIIOBHUIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJy4EHHBIN pe3yNbTar.

DOyHKUMH

N3o0pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpAMHATaM,
Jy4YH, OTPE3KH, HHTEPBaIbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKH Ha allreOpanvdeckoM SI3bIKeE.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH Tpaduku
nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X].

OnwuceiBaTh ¢ MOMOUIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTD,
BpeMsl, pPacCTOSIHUE, [IEHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTh, BpeMs, 00bEM padOoThI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumaths rpaduyeckuii croco0 TMpeAcCTaBICHUS M aHanM3a WHPOPMALlUU, W3BIEKATh H
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPApUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00yJaronuics moayduT CIeAYIONMNe MIPEAMETHBIC PE3YIbTaThI:



Yuciia 1 BbIYMCTICHUSA

Hcnonp30BaTh HayaJIbHbBIE MIPEICTABICHHUSI O MHOYKECTBE JEMCTBUTEIBHBIX YUCEI /ISl CPAaBHEHMS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIa TOUKAMH Ha KOOPJUHATHON NPAMOI.

[TpumeHsaTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCTOJB3Ys MPU HEOOXOAUMOCTH KaJbKYJISTOP, BRIIOIHATH TPeoOpa3oBaHUs BHIPAKEHUH, COJEPKAIIIX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Barhk 3anucu OOJNBIIMX M MaJlbIX YMCENT C IMOMOIIBIO JECATHUUYHBIX ApoOel u creneHein
yucna 10.

AsredOpanyeckue BbIpasKeHM s

[TpuMeHATh MOHATHE CTETIEHHU C LEIBIM IOKa3aTesieM, BBIIOJIHITH MIPeoOpa3oBaHusl BhIPAKEHUH,
COJIep KAIIMX CTEIIECHHU C LEJIbIM I10Ka3aTesIeM.

BBINONMHATE TOXKAECTBEHHbIE NPEOOpa30BaHMs pallMOHAIbHBIX BBIPAXKEHUN Ha OCHOBE IpaBUII
JEHCTBUI HaJl MHOTOWIEHaMHU U aJireOpandyeckKuMU JpoOsiMHu.

PackiagpiBaTh KBaspaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTh npeoOpa3zoBaHMs BBIPAKEHUH JUIsL pelleHHs] pa3IMyHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarb nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALMOHAJIbHBIE YPAaBHEHHUS, CBOJSILIUECST K HUM,
CUCTEMBI JIByX YPaBHEHUH C ABYMs [IEPEMEHHbBIMHU.

[IpoBoaNTE NIpOCTEHIINE HCCIENOBAHUS YPABHEHUHM M CHCTEM YPAaBHEHMM, B TOM YHCIE C
NpUMEHEHHEM TrpaduyecKux MpeacTaBieHuil (yCTaHaBIMBAaTh, MMEET JM ypaBHEHHE WM CHCTEMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoYee).

IlepexoauTh OT cloBecHOM (HOPMYIMPOBKHU 3a7a4yM K e€ anredpanyeckoil MoJeNln C MOMOIIbIO
COCTaBJICHMSI YPaBHEHMS WJIM CUCTEMBl YPAaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIYYE€HHBIN pe3yJIbTar.

[IpuMeHTh CBOMCTBAa YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHs, OLIEHKH, pEIIaTb JIMHEHWHBIE
HEpAaBEHCTBA C OJHOM MEpPEMEHHON M HUX CHCTEMBI, JaBaTh IpaQHUUecKyl0 MIUIIOCTPALMI0 MHOXECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[lonumatrs M HCHONB30BaTh (DYHKIMOHAJIBHBIE MOHSATHS M SI3bIK (TEPMHUHBI, CHMBOJUYECKHE
0003HaYeHMs), OINpeNeNATh 3HadeHHe (YHKIMM 10 3HAYEHUIO apryMeHTa, OINpeNeNsiTh CBOWCTBA
¢byHK1MU 1o €€ rpadukKy.

Crpouts rpaduku 3J€MEHTapHBIX QYHKIUH BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATH CBOMCTBA YHCIOBOH (YHKIMH 110 €& rpaduKy.

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MOTyIUT CICIYIONHE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTCHUSA

CpaBHUBaTh U YIOPSAJ0YNBATh PAllMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BommonuaTe apudMeTnueckue AEWCTBUS C pPAlMOHAIBHBIMU UYHCIAMM, COYETas YCTHbIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTe 3HaueHus cTeneHed ¢ LENbIMM II0Ka3aTeasIMH M KOPHEH, BBIYMCIATH 3HAYECHHUS
YHCIJIOBBIX BBIPAXKEHUH.

OxpyryiITh JNEHWCTBUTENbHBIE YHCIIA, BBINOJIHATh NPHUKUAKY pE3yJIbTaTa BBIYUCICHUMN, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHENHBIE W KBAaJIpaTHBIC YPaBHEHHS, YPABHCHMs, CBOIAIIMECS K HHUM, HMPOCTEHIINE
IpOOHO-pPALlNOHATILHBIE YPABHEHMSL.



Pemare cucTeMbl [OBYX JIMHEWHBIX YPaBHEHHH C JABYMs IIE€PEMEHHBIMH M CHCTEMBI [BYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SABJISICTCS JIMHEHHBIM.

Pemate TEKCTOBBIE 3a/1a4M aNreOpandecKuM CrocoOOM C IIOMOIIBIO COCTABICHUS! YPaBHEHUS UIIH
CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IEPEMEHHBIMU.

[IpoBOANUTH TPOCTEHIINE HCCIENOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHMM, B TOM YHCIE C
IPUMEHEHUEM TIpadUuecKuX MNpeAcTaBleHUuil (yCTaHaBIMBaTh, MMEET JM YpPAaBHEHHME WM CHUCTEMA
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemare nuHeliHbIe HEpaBEeHCTBA, KBAJAPAaTHbIC HEPABEHCTBA, M300paXkaTh pellICHHE HEPABEHCTB Ha
YKCJIOBOU MPSIMOM, 3alIUCBIBATH PEIICHUE C [IOMOILIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIHAE KBAJpaTHOE
HEPAaBEHCTBO, N300paXkaTh PELLIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM IPAMOM, 3alIUChIBaTh PELICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a7a4.

DOyHKIUH
Pacrio3naBate GyHKIMM H3y4eHHBIX BHIOB. [lOKa3bpIBaTh CXEMaTHYECKH pACIOJIOKEHHUE Ha
KOOPJMHATHOMN IIOCKOCTH rpadukoB byHKIUI

Buma:y = kx, y =kx+ b,y =k/x,y=ax2 + bx + ¢,y =x3, y=Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHii
KO3 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA () yHKIIHA.

Ctpouth 1 n300pakaTh CXeMAaTUUYECKH I'padUKN KBAJIPAaTHUHBIX (YHKIUH, OMICHIBATh CBOMCTBA
KBaJpaTUYHBIX (PYHKIWH 10 UX TpaduKam.

Pacnio3naBate kBagpaTHuHyto (yHKIUIO 10 (opmyse, MPUBOAWTH MPUMEPHl KBaJAPATHYHBIX
GbyHKUMN U3 peallbHOW KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIe NOCJIEA0BATEIbHOCTH H NPOIPecCUH

Pacrnio3HaBaTh apupMeTHIECKyI0 1 TEOMETPUUECKYIO IIPOTrPECCHH MPH pa3HbIX CIIoco0ax 3aJaHMmsl.

BbINMONHATE BBIUUCIEHHS C HCHOJb30BaHHWEM (QOpPMYNI nN-ro wieHa apupMeTHUYecKod U
reOMETPHUECKON MPOrpeccuii, CyMMBbI NEPBBIX N YJIEHOB.

N300pakaTh YIEHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIE C YUCIIOBBIMH TIOCIIEIOBATEILHOCTSMH, B TOM YHCJIE 3a/a4d W3
peasbHOM JKHU3HHU (C UCTIOIb30BAaHUEM KaJIbKYJISTOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No |[HaumenoBanue paznenoB u  ||[KoauyecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)
1/ ||TeM mporpamMmmbl o0pa3oBaTeNibHbIE PECYPCHI
I Bceero |[KontpoabHsbie |[IpakTrueckue
paboThI paboThI
1] Uwuca v BBIYUCIICHHUS. 25 1 [[PubmuoTeka [JOK
PanmonanpHbIE Uncia https://m.edsoo.ru/7f415b90]]
2 Anrebpanyeckue 27 1 [[BubmmoTteka LIOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90]]
3] VYpaHenwus u HepaBeHcTBa |20 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f415b90]]
4] Koopaunats! u rpaduxmy. 24 1 [[bubmuoteka [IOK
OyHKIUN https://m.edsoo.ru/7f415b90]]
5 | [ToBTOpeHue u 0600mEeHNE |6 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f415b90]]
OBILIEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME
8 KJIACC
Ne ||HaumenoBanwue KonmndectBo uacos DnexTpoHHBIE (ITUPPOBLIC)
/Tl |[pa3AenoB U TeM o0Opa3oBaTeNbHbIE PECYPCHI
IPOrpaMMBI Bcero KonTposnbnsie |[IpakTnueckue
paboThI paboThI
1 Uucna u 15 1 [[BubmuoTeka [JOK
BBIYUCIICHHSI. https://m.edsoo.ru/7f417af8]]
KBagpartHbie kKopHH
2 Uucna u 7 1 [[BubmuoTeka [JOK
BBIUMCIICHHSI. https://m.edsoo.ru/7f417af8]]
CreneHs C 1eNbIM
MOKa3areieM



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

No  [HammeHnoBaHue KomnuecTBo yacos DnekTpoHHbIC (IU(PPOBLIE)

/Tl |[pa3AenioB U TeM o0pa3oBaTeNbHbIE PECYPCHI
IIPOrpaMMBbI Bcero KonTposnbnsie |[IpakTnueckue

paboThI paboThI

3 Anrebpanyeckue 5 [[BubmuoTeka [JOK
BBIpa)KEHUS. https://m.edsoo.ru/7f417af8]]
KBangpaTHbiit
TpEXUIICH

4 AnreOpanueckue 15 1 [[bubmmoTeka [TOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8]]
AnreOpanyeckas
Ipo0b

5} YpaBHEeHUS U 15 1 [[bubmmoTeka [ITOK
HEpPaBCHCTBA. https://m.edsoo.ru/7f417af8]]
KBanpartHbie
ypaBHEHUS

6 YpaBHEeHUS U 13 1 [[bubmuoteka [IOK
HEPaBCHCTBA. https://m.edsoo.ru/7f417af8]]
Cucremsl
ypaBHEHU U

7 YpaBHEeHUS U 12 1 [[bubmuoTeka [IOK
HEepaBEeHCTBA. https://m.edsoo0.ru/7f417af8]]
HepasencrBa

8 OYHKIHH. 5 [[BubmuoTeka [JOK
OCHOBHBIE TIOHSATHS https://m.edsoo.ru/7f417af8]]

9 DOyHKIIUH. 9 1 [[BubmuoTexa [JOK
UuciioBbie QyHKIUH https://m.edsoo.ru/7f417af8]]

10 |[[IoBTOpeHuE U 6 1 [[BubmuoTeka [JOK
0000111EH1E https://m.edsoo.ru/7f417af8]]

OBILIEE KOJIMYECTBO (102 6

YACOB I10

I[TPOT'PAMME



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

9 KJIACC

Ne  |[HammeHoBaHuE pa3nesnos U
I/ |[TeM MpOorpaMMbl

KosnmuectBo yacoB

OnexTpoHHbie (TU(POBLIC)
o0pa3oBaTeNbHBIC PECYPCHI

Bcero||[Kontponbhbie ||[IpakTuueckue
paboThI paboThHI
1 |[Yucna v BBIUKCICHUS. 9 [[BubmuoTeka [JOK
JlelicTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d08]]
2 ||YpaBHeHus u HepaBeHCTBa. |14 1 [[BubmuoTeka [JOK
YpaBHEHUS ¢ OJTHOU https://m.edsoo.ru/7f419d08]]
MePEMEHHOM
3 |[YpaBueHus u HepaBeHCcTBa. |14 1 [[bubmuoteka [IOK
CucTeMbl ypaBHEHHIA https://m.edsoo.ru/7f419d08]]
4  |[YpaBHeHUs U HepaBeHCTBA. |16 1 [[bubmmoTeka [JOK
HepaBencrBa https://m.edso0.ru/7f419d08]]
5 ||Dynkuuun 16 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f419d08]]
6 |YucmoBsie 15 1 [[BubmuoTexa [JOK
MOCJICTOBATEIbHOCTH https://m.edsoo.ru/7f419d08]]
7  |[lloBTOpeHue, oboOIIeHHE, 18 1 [[BubmuoTeka [JOK
cHCTeMaTH3aIlus 3HAHU https://m.edsoo.ru/7f419d08]]
OBILIEE KOJIMYECTBO 102 |6 0

YACOB I10 ITPOTPAMME



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

7 xaacc (He meHee 102 u)

TEMATHUYECKOE INTAHNPOBAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

Ha3zBanmue pa3aena Yucao
OcHoBHoOe coepxkaHue OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKOIIUXCS
(Tembl) Kypca 4acoB
Uwucna v BBIYUCIICHHUS. 25 [TonsiTre panroHanbHOTO YKcna. Apupmerndeckue | CuCcTeMaTU3MPOBATH M 000raliaTh 3HAHUS 00

PamuonansHeIe yncna

JEUCTBUS C palHOHaJIbHBIMH YHCJIaMU.

CpaBHeHue, ynopsA0UYMBaHUE PALlMOHAIIBHBIX YHCEN.

CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIIEM.

Pemennie OCHOBHBIX 3aJ1a4 Ha IpoOu, MPOLIEHTHI U3
peaIbHOM MPAKTUKH.

IIpu3Haky AeIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Peanbublie 3aBucumoctu. [Ipsimas u odpaTHas
MIPONOPLIUOHAIBHOCTH

OOBIKHOBEHHBIX M JIECATUYHBIX JPOOSX.
CpaBHUBATH M YNIOPSAI04YMBATH APOOH,
peoOpa3oBbIBask IPU HEOOXOIUMOCTH JECITHUHBIC
JpoOH B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B
JIECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO APOOb.

IIpumeHsTH pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BbIYMCJIEHHS 3HAYEeHNH IPOOHBIX BbIPAKEHUH,
coJiepKalInx OOBIKHOBEHHBIE U IECATUYHBIE IPOOH:
3aMEHSTh TPU HEOOXOJIUMOCTH JACCATUUHYIO IPOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO I€CATUYHOM,
IIPUBOJUTH BeIpaXXeHUE K (hopme, Hanbosee y1oOoHOH
JUTSL BBIYHMCIIEHUH, TpeoOpa3oBbIBaTh APOOHBIE
BBIPOKEHHS HA YMHOXEHUE U JICTICHUE JIECATUYHBIX
Ipo0eil K 1eHCTBUSAM C ETBIMUA YHCIIaMHU.
IIpuBoAUTH YK C/IOBbIe U OYyKBEHHbIE IPUMeEPbI
CTETEeHH C HATYPaIbHBIM MOKa3aTeNeM, OObICHSS
3HAYEHMsI OCHOBAHMUSI CTETICHH U TTOKA3aTelsl CTETICHH,
HAXOJUTh 3HAYEHUs CTeneHel Buaa a’ (2 — moboe
paloHaIbHOE YHCII0, N — HATypaJlbHOE YKCIIO).
IMonuMaTh CMBICI 3aMKUCH OOJBIIUX YUCEN C
MTOMOIIBIO CCATHYHBIX Ipo0eit u cteneHer uncia 10,
NPUMEHATH UX B PEAJIbHBIX CUTYalUAX.

IIpuMeHSATH PU3HAKH JIETUMOCTH, PA3JIOKEHUE HA
MHOHUTEJHN HATYPAIbHBIX YHCEIL.

PemaTh 3a1a4m Ha 4acTH, IPOLICHTHI, MPONOPLIUU, HA




HaxO0JKJIeHHuEe ApoOu (MPOIEHTA) OT BETUYNHBI U
BEJIMYMHEI 110 €€ ApoOH (IIPOLIEHTY), TpodH
(mIporeHTa), KOTOPBINA COCTABIISET OJIHA BEIMYMHA OT
JIPYTOM.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3TUYHBIC
pEILICHHSI, 3aITUCH PEIICHUI TeKCTOBBIX 3a/1a4.
Pacno3HaBaThb U 00BSICHSITH, ONTUPASCH HA
OTIpeIeNIeHus, IPSIMO IPOTIOPLIMOHATIBHBIE U 00PAaTHO
MPONOPIIMOHAIILHBIC 3aBUCHMOCTH MEKIY
BEJIMYMHAMU; IPUBOAMTH MPUMeEPBI dTHX
3aBUCUMOCTEH U3 PEaIbHOTO MHpPa, U3 APYrUX y4eOHBIX
NPEMETOB.

Pemath npakTHKO-OpUEHTHUPOBAHHBIC 3a/1a41 HA
JpoOu, MPOLIEHTHI, MPSIMYIO 1 00paTHYIO
IPONOPLHOHAIBHOCTH, TPOTIOPLIUT

Anrebpanyeckue
BBIp)KEHUS

27

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonycTumele
3Ha4YeHHUs EpeMEHHBIX. DOPMYIIBI.
[IpeoOpa3zoBaHre OYKBEHHBIX BbIPaKEHUH,
packpeITHE CKOOOK U PUBEACHUE MOA00HBIX
ClaraeMbIx.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.
MHuorounensl. Ciio)keHHe, BBIMUTaHUE, YMHOKEHUE
MHOT04wIeHOB. DOpPMyIIbl COKPALEHHOTO
YMHOEHMS. Pazino)keHre MHOTO4JIEHOB Ha
MHOXHUTENH

Ogaagers anredpandyeckoil TEPMUHOIOTHEN 1
CHUMBOJIMKOU, PUMEHATD €€ B IIPOLIECCE OCBOEHUS
yueOHOro Marepuana.

HaxoauTs 3HaueHNs1 OyKBEHHBIX BBIPOKCHUH TIPH
3aJ]aHHBIX 3HAUCHUSX OYKB; BBITIOJIHATD BEIYUCIICHHSI
1o opmymam.

BbInoHATH peoOpa3oBaHUsI IIEIOTO BEIPAKEHUS B
MHOTOWIEH NPUBECHUEM NOJJOOHBIX CIaraeMbIX,
PaCKpBITHEM CKOOOK.

BbINOJHATH YMHOKEHHE OJJHOWIEHA HA MHOTOYJICH U
MHOTOYJIEHa Ha MHOTOYJICH, IPUMEHSATH ()OPMYITHI
KBajpaTa CyMMBI U KBaJiparta pa3HOCTH.
OcyuiecTBJIATH Pa3I0XKEHUE MHOTOUWJICHOB Ha
MHOXHTEJH MyTEM BHIHECEHUS 32 CKOOKH 00111ero
MHOXKUTEJIS, IPUMEHEHHS (POPMYJIIBI Pa3HOCTH
KBaJpaToB, (OPMYJ COKPAIIEHHOTO YMHOKEHHUSL.
IIpumeHsATH MpeoOpa3oBaHNEe MHOTOYJICHOB IS
pELICHUS Pa3JIMYHBIX 33724 U3 MATEMaTHKH, CMEKHBIX




IIPEAMETOB, U3 PEaJIbHOM IPAKTUKU.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMaTHKU

YpaBHeHMs 20 VYpaBHeHUe, paBuIIa MpeoOpa3oBaHMsl ypaBHEHHUS, Pemate iMHEHHOE ypaBHEHUE C OJHOU NIEPEMEHHOM,
U HEPABEHCTBA PaBHOCHUIIBHOCTb YPAaBHEHHUH. NPUMEHAS NIPABHIIA IIEPEX0a OT UCXOJHOTO
JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YpaBHEHHS K paBHOCHIILHOMY €My 0oJjiee IpOCTOro
pelleHne JINHENHBIX ypaBHEHUH. Pemenue 3anay ¢ BHJA.
IIOMOIIBIO YPABHEHHM. IIpoBepsTh, ABIAETCA 1M KOHKPETHOE YUCIIO KOPHEM
JIuneitHOe ypaBHEHME ¢ ABYMs IEPEMEHHBIMHU U €I0 | YpaBHEHHUS.
rpaduxk. ITopOoupars npuMepsI ap YKCeN, ABISIOINUXCS
Cucrema 1ByX JTUHEMHBIX YPaBHEHUN C JBYMS pELICHNEM JIMHEWHOTO YPaBHEHUS C JIBYMsI
IIEPEMEHHBIMH. IIEPEMEHHBIMHU.
Pemienue cucteMm ypaBHeHMH crlocoOoM CTponTh B KOOPJIMHATHON INIOCKOCTH Ipaduk
HOJICTAHOBKH U CIIOCOOOM CIIOKEHUS JIMHEWHOTO YPAaBHEHMS C IBYMsl [IEPEMEHHBIMY;
HOJIb3YsICh T'paMKOM, IPUBOAMTH MPUMeEPBbI PELICHUS
YpaBHEHUS.
HaxoauTs perieHne CUCTEMBI IBYX JIMHEUHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.
CocTaBJATh U pelIaTh YPaBHEHUE WIHA CUCTEMY
YPaBHEHUN IO YCJIOBMIO 33J1a4, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIY4YCHHBIN
pe3yJIbTaT
Koopannarsr 24 Koopannara Toukn Ha npsimoil. Uucnossie MN300paxkaTh Ha KOOPIMHATHOM NPSIMOM TOYKH,
U TpaduKH. IIPOMEXKYTKH. PaccTossHre MeX Iy ABYMS TOUKaMHU COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATAM, JIy4H,
OyHKINH KOOPJIMHATHOW IIPSIMOIA. OTPE3KHU, UHTEPBAJIBL; 3AIIUCHIBATH UX HA

[TpssMoyTobHAs cCHCTEMa KOOPJMHAT Ha TIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. YteHue
rpadMKOB peabHBIX 3aBHCUMOCTEH.

[Toustue pynxuun. I'padux Gpynkuu. CBoicTBa
GyHKIHIA.

Jlunetinas gynkuus. [locrpoenue rpadpuka
JTUHEHHON QYHKIIUH.

I'padux Gpyukimu y = |x|.

anreOpandeckoM sI3bIKE.

OTMeyaTh B KOOPAMHATHOM MJI0CKOCTH TOYKH 10
3aJJaHHBIM KOOpJUHATaM; CTPOUTh IpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (hOopMyIamMH, B
TOM YHCJIE€ C TTOMOIIBIO IUGPOBBIX Tab0OpaTOpPHUH.
I[IpumeHsITh, H3y4YaTh NPeUMYyIIeCTBA,
HHTEPNPETHPOBATH TpaduuecKuii crocod
MIPEACTABJICHUS M aHAJIN3a Pa3HOOOpa3HOM KU3HECHHOU
nHpopmauu.




OcBauBaTh noHATHE (YHKINH, OBJIAEBATh
(YHKINOHATIBLHON TEPMHHOJIOTUEH.

PacnosnaBathb juHelHy0 QyHKIHO Y = KX + Db,
ONMCHIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYEHUI
ko3 dunmentos K u b.

Crpoutb rpaduxu nuHeiHoN QyHKIUU U QyHKIUN
y = |x].

Hcnoab30BaTh HH(POBBIE PeCyPChI s TOCTPOSHUS
rpadukoB PyHKUIUN U U3YUSHHS] UX CBOMCTB.
[IpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B
peallbHBIX Mpoleccax U SBICHUIX

IToBTOpEHUE
H 000011IEHHe

[ToBTOpEHNE OCHOBHBIX TIOHSATHI U METO/IOB Kypca 7
Kjacca, 00001IeHe 3HaHuI

Bb10upaTh, IPpUMEHATH OLIEHUBATH CIIOCOOBI
CpaBHEHMsI YKCeJl, BEIUMCIIEHUH, TpeoOpa3oBaHuil
BBIPAKECHUM, pELICHUS YPABHEHUN.

OcymecTBAATh CAMOKOHTPOJIb BBITIOJIHAEMBIX
JICMCTBUM M CAMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUM,
npeoOpa3oBaHuil, TOCTPOCHUH.

Pemats 3a1a4m 13 peajabHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [l peLIeHUs 3a1a4 U3
JIPYTUX NPEeIMETOB.

Pemath TekcToBble 3a1a4M, CPABHMBATh, BLIONPATH
CIOCOOBbI PENICHUS 3aJa41

8 kiacc (He menee 102 u)

Hassanmue pasaena Yucio
OcHoBHOe coepxkaHue OcHoBHbBIE BU/BI 1eATEJBHOCTH 00y4ar0IuXCs

(TembI) Kypca 4acoB
Umucna v BEIYUCIIECHMUS. 15 KBanpatuslit kopeHb u3 uncina. [loustue o0 ®opmMy/IMpPOBATh ONpeae/IeHue KBaIpaTHOTO KOPHS

KBanpathsle kopHU

UpPpaLMOHATILHOM uucie. JlecaTnunble IpUOIMKEHUs
UPPALMOHAIBHBIX YHCET.

JeiictBurenpHble ynciaa. CpaBHEHHE
JICHCTBUTEIIbHBIX YHCEIL.

ApudmMernueckuii KBapaTHbIM KOPEHb.

U3 4KciIa, apu(METHYECKOro KBaJpaTHOTO KOPHSI.
IIpuMeHATH onepanuo N3BJICUYEHUS KBAJAPaTHOTO
KOpHS U3 YHCIIa, MCMOJIb3YS TIPU HEOOXOIUMOCTH
KAJIBKYJISITOP.

OueHnBaTh KBaJpaTHbIE KOPHU LEJIBIMUA YACIAMU U




YpaBHeHue Buaa X = a.

CoiicTBa apupMeTUYECKIX KBAAPATHBIX KOPHEH.
ITpeoOpa3oBaHue YUCIOBBIX BBHIPAXKEHUH,
coZiepKaIIMX KBaPATHbIC KOPHU

JECATUIHBIMH IPOOSMHU.

CpaBHUBATH M YNOPSA0YUBATDH PALMOHAILHBIC U
MPPALMOHAJIBHBIE YMCIa, 3alIMCAaHHBIE ¢ TTIOMOLIBIO
KBaJPATHBIX KOPHEH.

HUccaenoBarb ypaBHEHUE X* = @, HAXOJIUTh TOYHBIC U
npuOIKEHHBIC KOpHU 11pH @ > 0.

HccienoBathb cBOICTBA KBaJAPATHBIX KOPHEH,
MPOBOJSL YUCIIOBBIE SKCIIEPUMEHTHI C HCIIOJIb30BAaHUEM
KaJbKYJIATOpa (KOMIBIOTEPA).

Jloka3pIBaTh CBOIiCTBA apu(METHUECKUX KBAPATHBIX
KOpHEH; TPUMEHSTh UX IS TpeoOpa3oBaHUs
BBIPKEHUM.

BbInoJHATH Npeodpa3oBaHus BbIPAKEHUH,
coZepKallMX KBaJpaTHble KOPHU. BeIpaxaTs
MepEMEHHBIE U3 TEOMETPUIECKUX U (PU3NUECKUX
bopmys.

BorunciasiTe 3HaYeHUA BBIPAKEHUN, COAEPKAIINX
KBaJIpaTHbIE KOPHU, UCIIONIB3Ys IPU HEOOXOIUMOCTH
KaJIbKYJISATOP.

Hcnonb3oBarh B X0J€ pELICHUS 33124 JIEMEHTApHbIE
MPEACTABJICHUS, CBA3aHHBIC C TPUOIMKEHHBIMU
3HAYEHUSIMU BEJIMYHH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTUS MATEMATUKHU

Yuciia ¥ BEIYHCIIEHUSA.
CreneHsb C LETBIM
IIoKa3aTrejieM

Crenenb ¢ 1ebIM nokaszateneM. CtangapTHas
3anuch yrcia. PazmMepsl 00BEKTOB OKPYKAOIIETO
Mupa (OT AIEMEHTAPHBIX YACTHUIL IO KOCMHUYECKUX
00BEKTOB), UIUTEIHHOCTH MPOIIECCOB B
OKPY’KAIOIIEM MHDE.

CBoIicTBa CTENEHHU C LIEILIM MOKa3aTeJIEM

®opmMy/IMpPOBATh OIpeAe/IeHHe CTEIICHH C LIEJIbIM
[IOKa3aTeNEeM.

Hpe)ICTaBJIHTI) 3anuch OOJIBIINX U MaJbIX YHCEI B
crangapTHOM Bujie. CpaBHUBATH YKCIIa U BEIUYHUHBL,
3alMCaHHbIE C UCTI0JIb30BaHUEM cTerneHu 10.
Hcnonb3oBarh 3aMCh YUCEN B CTAHJAPTHOM BUJE
JUTSL BBIDKEHUS pa3MepoB 00BEKTOB, IITUTEILHOCTH
IIPOLIECCOB B OKPYXKAIOILIEM MUPE.

®opMy/IMpPOBATh, 3ANIMCHIBATH B CHMBOJIHYECKOMN
(¢opMe 1 WILTIOCTPUPOBATH IPUMEPAMM CBOICTBA




CTEIIECHU C LIEJIBIM II0Ka3aTeIIEM.
IIpuMeHATH CBOICTBA CTETIEHU JUIS TPeoOpa3oBaHus
BBIPAXCHU, CONEPIKAIUX CTEIEHU C LIEIbIM
IoKaszaresieM. BhINOJIHATL AeHCTBHUA C YHCIIAMU,
3allMCaHHBIMU B CTAHJAPTHOM BHJI€ (YMHOXKEHUE,
JICTICHUE, BO3BEIICHHUE B CTCIICHb)

Anrebpanyeckue 5 KBagpartuslii TpéxwieH. Pa3iioxeHue KBaIpaTHOTO Pacno3HaBaTh KBaJipaTHBIN TPEXWICH, yCTAHABIMBATh
BBIPAKEHUS. TPEXWIEHA HA MHOXKUTEIN BO3MO>KHOCTB €T0 Pa3JI0KEHUS HA MHOKUTEIIH.
KBanpatHblii TpéxuiieH PackiaapiBaTh HA MHOKHTEIH KBaJAPATHBIN
TPEXWIEH C HEOTPULIATENBHBIM TMCKPUMUHAHTOM
Anrebpanyeckue 15 Anrebpanueckast ApoOb. JlomycTuMble 3HAUCHUS 3anuceIBaTh anreOpanueckue Beipaxenus. Haxoqurb
BBIPAKEHUS. MEPEMEHHBIX, BXOIALINX B ajreOpandeckue 00JacTb ONpeIeNeHNsl PallMOHAIbHOTO BHIPAYKEHUSI.
Anrebpanueckas 1po0Ob BbIpakeHUs1. OCHOBHOE CBOICTBO anredpandeckoil BbINOJHATH YKMCII0BBIE IOICTAHOBKU U BBIYMCIAATH
npob6u. Cokparienue qpooeii. 3Ha4Y€HHE JIPOOHU, B TOM YUCIIE C TTOMOIIBIO
CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U JIETICHUE KaJIbKYJIATOPA.
anrebpandeckux apooeit. [IpeodpazoBanue DopMyIHPOBATH OCHOBHOE CBOMCTBO
BBIpAXEHU, coJlepKaluX airedpanyeckue 1poou anreOpandeckoi 1podH U MPUMEHSATh €ro JUIs
npeoOpa3oBaHus JpooOeil.
BbInoHATH JelcTBUA ¢ are0pandecKuMu ApoOsMu.
[TpumensiTh npeoOpa3oBaHUsl BbIpa)KEHUHN AJIs
pelieHus 3a1a4. Bolpaxath nepemennble U3 Gopmyn
(pu3nyeckux, reoOMeTPUYECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAaIIUN)
VYpaBHeHHUs U 15 KBagparHoe ypaBaenue. Henonnoe kBajgpaTHoe Pacno3HaBaThb KBaJpaTHbIC YPaBHEHUS.

HEPaBEHCTBA.
KBagparssle ypaBHEHMS

YpaBHEHUE.

dopMyta KOpHEH KBapAaTHOTO ypaBHEHUsA. Teopema
Buera.

Pemenne ypaBHeHUH, CBOASIIMXCA K KBAIPATHBIM.
[Tpocreiimume 1poOHO-pallMOHATbHbBIE YPaBHEHHUS.
Penienne TeKCTOBBIX 3aJa4 ¢ OMOILUBIO KBAJPAaTHBIX
YpaBHEHUU

3anuceiBaTh POPMYJIy KOPHEI KBAIpaTHOTO
YPAaBHEHUS; peliaTh KBaJApPaTHbIC YPABHCHUS —
IIOJIHBIE U HETIOJIHBIE.

IIpoBoauTh MpocTEIIME UCCIeI0OBAHUS KBAPATHBIX
YpaBHEHUM.

Pemiate ypaBHeHMsl, CBOASIIMECS K KBaJAPATHBIM, C
MOMOIIBIO TIPe0Opa30BaHUI U 3aMEHOW MTePEMEHHOM.
Habaronats M aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU
1 K03 (HUIIMeHTaMH KBAIPATHOTO YPaBHEHHUS.




®opmympoBaTth TeopeMy Buera, a Takxke oOpaTHyIO
TEOpEMY, IPUMEHSTH 3T TEOPEMBI /ISl pELICHUS
3ajad.

PemaTh TekcToBbIE 321a4H ANTreOpanueCKUM
CIocoOOM: MEPEXOIUTH OT CIOBECHOM (POPMYITHPOBKH
YCIIOBHS 33124 K alre0pandeckoil MOAEIH IMyTéM
COCTaBIICHUS YPaBHEHUS; pelIaTh COCTABICHHOE
YpaBHEHUE; HHTEPIIPETUPOBATH PE3YNIbTaT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS anreOpsl

YpaBHeHus U 13 JInneliHOE ypaBHEHHE C JBYMS IIEPEMEHHBIMH, €TO Pacno3HaBaTth JIMHEWHBIC YPABHEHUS C IBYMs
HEPABEHCTBA. rpaduK, IpUMEpHb! PELICHNs YPAaBHEHUH B LIEJIbIX IIEPEMEHHBIMH.
Cucrembl ypaBHEHHI YHUCIIAX. CTpouthb rpaguKu JIMHESHHBIX YPABHCHHM, B TOM YHCIIE
Pemenne cuctem IByX JTUHEHHBIX YPAaBHEHUH C HCII0JIB3YSl HM(POBbIE Pecypcehl.
JIByMs IlepeMeHHbIMU. [Iprumepsl penenns cucrem Pa3zimuaTe napajuienpHbIE U IEPECEKAIOIIHNECS
HEJIMHENHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU. IPSIMBIE 110 UX YPABHEHUSM.
I'padmueckas uHTEpIIpeTaLlUsl YpaBHEHUS C IBYMS Pemate cucteMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMS
MIEPEMEHHBIMU U CUCTEM YPaBHEHUM C JBYyMS MIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHHUEM.
IIEPEMEHHBIMH. Pemiates npocreinme cucTeMsl, B KOTOPBIX OJJHO U3
Pemrenne TEKCTOBBIX 3a1a4 € IOMOILBIO CUCTEM YPAaBHEHUU HE SBJIACTCS JIMHEUHBIM.
YpaBHEHUH IIpuBoauTh rpaguyecKyr0 HHTEPIPETALHIO
peLIeHUs] YPAaBHEHMS C IBYMsI [IEPEMEHHBIMU U CUCTEM
YPAaBHEHUH C JBYMS IEPEMEHHBIMM.
Pemath TekcToBble 3a1a4M anredOpanyeckum
CII0COO0M
YpaBHeHUs U 12 UuciioBble HEPABEHCTBA U UX CBOMCTBA. ®opMy/IMpPOBATh CBOICTBA YHUCIIOBBIX HEPABEHCTB,

HEPaBEHCTBA.
Hepasencrtaa

HepasenctBo ¢ ogHOM niepeMeHHoi. JInHelHbie
HEPABEHCTBA C OJHOM NIEPEMEHHON U X PELIEHHUE.
CucreMbl TUHEUHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM U UX PEIICHUE.

N3o0pakeHue pemeHrs TMHEHHOTO HePaBEHCTBA U
MX CHCTEM Ha YUCJIOBOM NPSAMOU

WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOMN MPSIMOH,
JAOKA3BIBATH aJIreOpanyecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ1€ PELICHUS
3ajad.

PemaTsp nuHEHBIE HEPABEHCTBA C OJHON IEPEMEHHOM,
n300pakaTh pelIeHre HepaBeHCTBA Ha YUCIOBOM
MPSMOM.

PemaTthb cucTeMbl TMHEHHBIX HEPABEHCTB, N300paKaTh




peLIeHUE CUCTEMBI HEPAaBEHCTB Ha YUCIIOBOU NPAMON

OynHkiuu. OCHOBHBIE
IOHSTHUSI

[Tonstue pynkuuu. O6IacTh onpeaeseHus u

MHO>KECTBO 3HaueHU QyHKIMU. CIOCOObI 3a1aHUS

GyHKIHA.
I'paduk Gynkuuu. CBOHCTBA PYHKIIHH, UX
oTOOpakeHHE Ha rpaduke

Hcnonb3oBaTh GYyHKIMOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIHKY.

BorunciasaTs 3HaYeHHus1 QYHKINNA, 3aJaHHBIX
dbopmynamu (pu HEOOXOIMMOCTH UCTIOIH30BATh
KaJIbKYJIATOP); COCTABISATH TA0IUIIBI 3HAYEH Ui
GyHKIHH.

Ctpouthb 1o Toukam rpadpuku GyHKIuil.
OnucepiBaTh CBOIiCTBA QYHKIIUK Ha OCHOBE €&
rpauyecKoro npeacTaBIeHUs.

Hcnoab30BaTh QYHKIMOHATBHYIO TEPMUHOJIOTHIO
CHMBOJIHKY.

HcceaenoBathb npuMeps! TpaguKoB, OTPAKAFOIINX
peasbHbIe Npouecchl U sBiaeHus. IlpuBoauts
MPUMePbI IIPOLIECCOB U SIBJIICHUN C 3aJaHHBIMA
CBOWCTBaMH.

Hcnonb3oBaTh KOMNBIOTEPHBbIE POTPAMMBI J1JI5
NOCTpOeHUs rpauKOB PYHKIUHI U U3yUSHUS UX
CBOMCTB

OyHkuuu. Yuciossie
byHKIMHA

Yrenue u nocrpoeHue rpaukoB GyHKIHUIA.
[Tpumeps! rpaukoB QYyHKIMIA, OTPAKAIOIINUX
peasIbHBIE MTPOLIECCHI.

OyHKIMH, ONUCHIBAIOININE MPSIMYIO U O0paTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X TPapUKH.
['unepOomna.

I'paduk pyHKIIMN Y = X

Oyukmun y = X2,y = X%, y =x, y = |x|;
rpaduyeckoe pereHne ypaBHeHHIH U CUCTEM
YPaBHEHUNU

Haxoauthb ¢ nomousb1o rpadpuka QyHKIMY 3HaYUEHUE
OJIHOH M3 pacCMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO
JIPYTOM.

B HecnoxHBIX cilydasx BbIpaxkaThb opmyJioi
3aBHCHMMOCTb MEX/y BEIMIMHAMH.

OnuchIBaTh XapakTep U3MEHEHHUS OJIHOM BEIMYUHBI B
3aBHCHUMOCTH OT U3MEHEHUS JAPYTOH.

Pacno3naBaTh BU/IbI H3y4aeMbIX (QYHKIUH.
IToxa3pIBaTh cXeMaTHYeCKH IOJIOKEHHE Ha
KOOPJMHATHOM IJIOCKOCTHU TpaduKoB GYHKIIUI BHUIA:
y=x%,y=x"y=x,y= x|

Hcnoab3oBarh PYHKIHOHAJIBHO-TPA(HUYECKHUE
NpeACcTABJCHHS JIJIs PEIICHUS U UCCIIEI0BAaHUS
YpPaBHEHUH U CUCTEM YPABHECHUM.




I[IpumeHsTh HU(POBBIE PecypPChI s TOCTPOCHUS
rpadukoB QyHKIHI

IToBTOpEHUE U
000011EHNE

[ToBTOpEHKME OCHOBHBIX IMOHATUI U METOJOB KYPCOB
7 u 8 xj1accoB, 0000IIIeHHE 3HAHUI

Bpi0uparh, NpUMEHATH, OLEHUBATH CIIOCOOBI
CpaBHEHMsI YHMCEl, BEIUMCIIEHUH, TpeoOpa3oBaHuil
BBIPAKCHUI, PELLICHUS] YPABHEHUM.

OcymecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX
JICHCTBUI M CAMOIIPOBEPKY pe3yJIbTaTa BEIYMCIICHH,
npeoOpa3oBaHuil, IOCTPOCHUH.

Pemarsb 3a1aun u3 peajbHOM KU3HHM, IPUMEHSATH
MaTeMaTUYECKNUE 3HAHUS I PEILIECHUS 3aa4 U3
JIPYTUX IPEIMETOB.

Pemath TeKCTOBBIC 321a4M, CPAaBHUBATh, BBIOUPATH
CIOCO0BI PEIICHUS 3a]a4H

9 kaacc (He menee 102 u)

Ha3Banue pazagena Yucao
OcHoBHoOe coiepkaHue OcHoBHbIE BU/bI eI TeJIbHOCTH 00y4al0IIHXCS
(TemMBI) Kypca 4acoB
Uucna v BBIYUCIICHHUS. 9 PaunonaneHble uncna, MppalvoHalbHbIE YUCIA, PasBuBaTh npeacraBJjieHUs O YKUCIIaX: OT

JlelicTBUTENbHBIC YUCHA

KOHEUYHBIE 1 0ECKOHEUHBIE IECATHYHBIE APOOH.
MHO0XeCTBO ASHCTBUTECILHBIX YHCE;
JIEMCTBUTEINIHHEIE YHCIIa KaK 0€CKOHEUHEIC
JIeCcATHYHBIE TpoOu. B3auMHO 01HO3HAYHOE
COOTBETCTBUE MEK1Y MHOKECTBOM JAEHCTBUTEIBHBIX
YHUCEJ U MHOXECTBOM TOUEK KOOPAMHATHOM MPSMOM.
CpaBHEHHE AEHCTBUTENBHBIX YHCEII,
apudmeTHuecKue AUCTBUS C JEHCTBUTEILHBIMH
YHCJIAMHU.

[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh
MIPUOJIIKEHUS.

Oxkpyrnenue yucen. [Ipukuaka u oeHka
pPE3yJIbTaTOB BEIYMCIICHUI

MHO’K€CTBa HATYPaJIbHBIX YHCET 10 MHO>KECTBA
JENCTBUTENBHBIX YHCEIL.

O3HaKOMHTBCS C BO3MOKHOCTBIO MPECTABICHUS
JIeMCTBUTENBHOTO YHCIa KaK OECKOHEUHOM
JECATUYHOMN 1poOH, IPUMEHSITh J1eCATUUHbIE
MPUOIIKEHUS PAlMOHABHBIX U UPPAllMOHATBEHBIX
YHCell.

M300paxkaTh 1eliCTBUTENBHBIE YNCIIA TOUKAMU
KOOPJIMHATHOW IIPSIMOM.

3anucpIBaTh, CPABHUBATH U YIOPSIA0YUBATH
JIEHICTBUTEINIbHBIE YUCIIA.

BbInoaHATH, cOueTast yCTHbIE U IMCbMEHHBIE
npuémbl, apupMeTndecKue 1eiMcTBUA C
paMoOHATbHBIMU YUCIIAMH; HAXOAUTDb 3HAUCHUS




CTEIMEHEN C LETbIMU MT0KAa3aTeNISIMU U KOPHEH;
BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH.
[oayunTh npeacTaBjieHue 0 3HAYUMOCTH
JICUCTBUTEIIBHBIX YUCEIl B IPAKTUYECKOMN
JIeATCILHOCTH YEJIOBEKA.

AHAJTU3UPOBATH U /1€J1aTh BBIBOABI O TOUHOCTH
MPUOJIMKEHUS ISHCTBUTEIILHOTO YUCIIA MPU
pelieHuu 3a1a4.

OKpyrisiTh J€HCTBUTENBHBIE YHUCIIA, BHIIOJHATD
NPUKHUAKY PE3YJIbTaTa BHIYUCICHUH, OII€HKY
3HAYEHUU YMCIIOBBIX BBIPAKEHUM.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUS MATEMATHKU

VYpaBHeHUs U 14 JIuneitHoe ypaBHeHue. Pelienne ypaBHEHUH, OcBanBaThb, 3al1I0MHMHATh U IPUMEHATH

HEPABCHCTBA. CBOJSIMXCS K JINHEWHBIM. rpapuyeckue MeToAbl IIPU PELICHUN YPaBHEHUH,

VYpaBHeHHUs ¢ OAHOU KBanpaTtHOe ypaBHeHMe. Penienne ypaBHeHuH, HEPABEHCTB U UX CHCTEM.

IIEPEMEHHOMN CBOJSIIMXCS K KBaJAPaTHBIM. bUKBagpaTHbIe Pacno3naBats 11516l U IPOOHBIE YpaBHEHHUS.
YpaBHEHU. Pemiate iuHelHbIE U KBaJApPAaTHbIEC YPABHEHUS,
[Tpumeps! pemeHus ypaBHEHUH TPEThei 1 YeTBEPTOM | YPABHEHHUS, CBOAAIIMECS K HUM, IPOCTEUIIINE
CTEIEHEN Pa3iIoKEHUEM Ha MHOKUTEIIH. JpOOHO-pallMOHAIIbHBIE YPABHEHMSL.
Pemenne npoO6HO-palilOHAIbHBIX YpaBHEHUH. IIpeasaraTs BO3MOXHBIE CITIOCOOBI pEILICHUS
Pemenue TekCcTOBBIX 3a7jau anredpanyeckum TEKCTOBBIX 33J1a4, 00CYKIaTh UX U peliaTh
METOA0M TEKCTOBBIE 33J]a4l Pa3HbIMU CIIOCOOAMH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
VYpaBHeHUs U 14 JInHeliHOE ypaBHEHHE ¢ ABYMs IEPEMEHHBIMU U €r0 | OcBauBaTh U NPUMEHATH IIPUEMBI PEILICHUS

HEPABEHCTBA.
Cucremsl ypaBHEHUN

rpaguk.

Cucrema IByX JINHEWHBIX YPAaBHEHHH C IBYMs
IIEPEMEHHBIMU U €€ pelieHne. Pemenne cucteM AByx
YpaBHEHHUM, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe
— BTOpPOH CTEICHHU.

I'paduaeckas mHTEpIpETALINS CHCTEMBI YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienune TekcTOBBIX 3a7au anredpanyeckum
croco0oM

CHCTEMBI JBYX JJMHEWHBIX YPaBHEHUH C IBYMs
MIEPEMEHHBIMH U CHCTEMBI JIBYX YpaBHEHHH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBJIACTCS TMHEHHBIM.
Hcnonb3oBath QyHKIMOHANIBHO-TpadudecKue
NPEeJICTaBICHUS JJIsl pellleHUs U UccaeJ0BAHUA
YpaBHEHUH U CHCTEM.

AHATU3MPOBATH TEKCTHI 32124, pelIaTh UX
anredpandecKuM CrocoOoOM: MepexoauThb OT
CJIOBECHOM (hOPMYITUPOBKHU YCIOBUS 3a/1a41 K




anreOpanveckoi MOJIeH MyTEM COCTaBJICHUS
CUCTEMBI ypaBHEHUII; pemIaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS ¢ HICTOPHEH Pa3BUTHS MAaTEMaTUKU

YpaBHeHUsA U
HEPaBEHCTBA.
Hepagencrtpa

16

UYuciioBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeitHbIe HepaBEHCTBA C OJIHOM MEPEMEHHON U UX
pelieHue.

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PELICHUE.

KBaapaTHble HEpaBEHCTBA U UX PELLIEHUE.
['padmueckas uHTEpIpPETALIUS HEPABEHCTB U CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMU

YurTaTh, 3a1MCLIBATDH, IOHUMATD,
HHTEPNPEeTUPOBATH HEPABEHCTBA; UCITOJIb30BaTh
CHUMBOJIMKY U TEPMUHOJIOTHIO.

BoinoauaTs npeoOpa3oBaHusi HEPABEHCTB,
HCMO0JIb30BaTh IS IPeoOpa30BaHus CBOKWCTBA
YUCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh JIMHEWHBIE U KBaIpATHBIC
HEpPAaBEHCTBA.

Pemiats JIMHEVHBIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOUAIOIIMX KBAJAPATHOE HEPABEHCTBO, U PEIIaTh
UX; 00CYKaTh MOJTYYCHHbIE PEIICHHUS.
HN300paxkaTthb pelieHre HEPaBEHCTBA U CUCTEMBI
HEpPABEHCTB HAa YUCJIOBOM MPSAMOM, 3aNMCHIBATH
peLIEHNE C IIOMOIIBK CUMBOJIOB.

PemaTs KkBaipaTHBIC HEPABEHCTBA, UCIIOIbB3YSI
rpaduyecKue mpeacTaBIeHusl.

OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA NIPU
PELIEHUH PA3JIUYHbIX 3374, B TOM YUCJIE IPAKTHKO-
OPUEHTUPOBAHHBIX

OyHKIUU

16

KBanpartuunas ¢pyHkius, e€ rpaduk 1 CBONCTBA.
[Tapabona, KoOpAUHAThI BEPIIMHBI TApaboIIbl, OCh
CUMMETpUHU NapaboJIbI.

Crenennble (YHKIIMU C HATypaTbHBIMU
nmokazaTessiMu 2 U 3, uX rpauku ¥ CBOMCTBA.

I'padukn dyukmmit: y =kx, y = kx + b, y =k y = ax?,
y=ac,y=vxy=lxl.

Pacno3naBaTh BUIbI H3y4aeMbIX (YHKIIHIA;
WTIOCTPHPOBATH CXeMAaTHYeCKH, 00 bSICHATH
pacnosokeHne Ha KOOPIMHATHOM IIOCKOCTH
rpadukoB GpyHkImid Buga: y = kx,y =kx + b,y = %’
y=axd y=ax,

y =+/x, ¥ = |x| B 3aBHCHMOCTH OT 3HaYeHUIA

K02()PHUITMEHTOB; OMICHIBATh UX CBOMCTBA.
Pacno3HaBaTh KBaIpaTUUHYIO (QYHKITHIO TIO




dbopmyie.

IMpuBoAUTHL NPUMeEPHI KBAIPATUIHBIX
3aBUCUMOCTEH U3 PeabHOM JKU3HU, (PU3HKH,
TEOMETPHH.

BeisiBasiTh 1 000011aTH 0COOEHHOCTH TpaduKa
KBaJpaTHYHON PyHKIMH Y = ax’ + bx + C.
CTpouTthb 1 U300paxkaTh cXeMaTHYeCKH rpaQuKu
KBaJPaTUYHBIX QYHKINH, 3aJaHHBIX (hOpMYIaMu
Bumay = ax’, y = axt +q,y = a(x + p)°,

y=ax? +bx +c.

AHAJIM3UPOBATH U IPUMEHATH CBOIICTBA
U3YyUYCHHBIX (DYHKIIHIA JJIs1 KX TIOCTPOCHUS, B TOM
YHCJIE C TIOMOIIBIO IIU(POBBIX PECYPCOB

YucaoBbie
MOCJeI0BATEeILHOCTH

15

ITonsaTue YHUCIIOBOH IIOCIIENOBATEILHOCTH.
3ajaHue nocaeA0BaTeIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIoi N-ro YseHa.

Apudmerndeckas 1 reOMETpHUECKasi IPOrPECCUU.

®opmyibl N-ro wieHa apuPpMeTHIecKoil u
T€OMETPUYECKON IIPOTrPECCUM, CYMMBI IIEPBBIX N
YJICHOB.

N300pakeHne 4ieHOB apu(pMeTHIECKOM 1
T€OMETPUUYECKON MPOrPECCU TOUKAMH Ha
KOOPJHMHATHOM IIJIOCKOCTH.

JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
CroKHBIE TPOLIEHTHI

OcBanBaTh U NPUMEHSATh UHICKCHbIE
0003HaYeHMsI, CTPOUTH peyeBble BbICKA3BIBAHHUS C
HCIIOJIb30BAHHUEM TCPMHUHOJIOTHH, CBSI3aHHOM C
MOHSATUEM TOCIIEI0BATEIBLHOCTH.

AnanuzupoBaTtb GopMysTy N-TO WieHa
MOCIIEA0BATEIHHOCTH UM PEKYPPEHTHYIO hopMyTy
U BBIYHMCISATH WICHBI TOCIEI0BATEIHHOCTEH,
3aJJaHHBIX dTUMH (POpPMyITaMH.

YcranaBanBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUU
MOCJIE/I0BATEIbHOCTH, €CJI BBIITMCAHBI TIEPBBIC
HECKOJIBKO €€ YICHOB.

Pacno3naBaTth apupMeTHUECKYIO U
TEOMETPUUYECKYIO POTPECCUH TIPU Pa3HBIX CIIOCO0aX
3a/1aHMsl.

Pematp 3a1a4n ¢ UCTIOIB30BaHKEM (GOPMYIT N-TO
yrieHa apu(PMETUIECKON U TEOMETPHUECKOM
MIPOrPECCUM, CyMMBI IIEPBBIX N YICHOB.
I/I306pamaTb YJICHBI ITOCJICA0BATCIbHOCTU TOYKAMU
Ha KOOPJMHATHOM MJIOCKOCTH.

PaccmaTpuBaTrh npuMephl NPOLECCOB U SIBJICHUHI




U3 peabHOM KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHHE
B apu(METHUECKON IPOTPECCUH, B TEOMETPHUECKOM
porpeccuu; n300paxarb COOTBETCTBYIOLIUE
3aBUCUMOCTH Ipa)UIECKH.

Pemats 3a5a4u, CBsI3aHHbBIE C YUCIOBBIMU
HOCJIEIOBATENBHOCTSIMU, B TOM YHUCIIC 3aJa4H U3
peaabHOM JKU3HU C UCHOIb30BaHUEM LIU(PPOBBIX
TEXHOJIOTUH (AJIEKTPOHHBIX TaOIHII, TPapUIECKOTO
KaJIbKYJIATOPA U T.I1.).

PemaTs 3aauu Ha CIIOKHBIE IPOIICHTHI, B TOM
qucie 3aJa4d U3 pealbHOM MPAKTUKH (C
UCIOJIb30BAaHUEM KAJIbKYJISATOPA).

3HAKOMHUTBCS C HCTOPHUeEH Pa3BUTUS MAaTEMaTUKU

[ToBTOpEHME,
000011IeHHE,
CHCTEMaTH3aINs 3HAaHUH
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Yucsa ¥ BbIYHCIEHHA (3aITUCh, CPABHEHUE,
JeMCTBUSA C AEHCTBUTEIbHBIMHI YHCIAMH, YUCIIOBAs
npsiMasi; MPOLEHTHI, OTHOLLIEHUS, IPOIOPLINY;
OKpYyTJIeHUe, MPUOIMKEHNE, OLIEHKA; pellleHue
TEKCTOBBIX 3aJ]a4 apUPMETUUECKUM CIIOCOOOM)

OnepupoBaTh NOHATHUSIMH: MHOKECTBO,
IMOAMHOKECTBO, ONEPALIMU HAJ MHOKECTBaMU;
HCMO0JIb30BATh rpaduuecKOe MPeICTABIICHNE
MHOKECTB ISl OITMCAHUS PEAIBHBIX IPOLIECCOB U
SIBJICHHH, TIPU PEIICHUHN 33/1a4 U3 APYTUX YIeOHBIX
MIPEIMETOB.

AKTyaJqIu3MpoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AEMCTBUSA, CBA3aHHbIE ¢ YMCJIAMM: HaTypaJIbHOE
YHUCII0, TPOCTOE U COCTABHOE YUCJIA, ACIIMMOCTh
HaTypaJbHbIX YUCEI, IPU3HAKU JETUMOCTH, LIET0E
YUCJI0, MOAYJIh YHCIIa, OOBIKHOBEHHAS U JACCATUIHAS
JIpoOu, CTAaHAAPTHBINA BUJ YUCIa, apuPMeTUIECKUN
KBaJPaTHBIN KOPEHb.

BbInoJHATH AeiicTBUA, CPABHUBATH U
YHOPSA0YMBATH YKCIIA, TPEJCTABIISATH YUCIIA HA
KOOPAMHATHOW MPSIMOM, OKPYTJISATH YKCIIA;
BBINOJHATH NPUKUIKY M OLIEHKY pe3yJbTaTa
BBIUMCIICHHH.

Pemath TekcTOBBIE 321a4 apU(DMETUUECKIM
CIIOCOOOM.




Pemath npakTHyeckue 3a1a4uu, CoaeprKaIie
[POLEHTHI, TOJIA, YACTH, BBIPAXKAIOLIINE
3aBUCHMOCTH: CKOPOCTh — BpPEMsI — PacCTOSHHE,
[IEHa — KOJIMYECTBO — CTOUMOCTH, 00BEM paboThHI
— BpEeMs — IPOU3BOAUTEIBHOCTh TPY/AA.
Pa3ouparthb peanbHble )KU3HEHHBIE CUTYaIlUH,
(¢opMyJIHPOBATH UX HA S3BIKE MAaTEMATHKH,
HAXOJIUTh PEIICHHUE, TPUMEHSS MaTeMaTHYSCKHHA
anrmapar, HHTepIpeTHpPoBaTh Pe3yJbTaT

Auredpanyeckue BbipaxkeHus (npeoOpa3oBaHue
anreOpanyecKux BbIPaKEHHM, JOMYCTUMBbIE
3HAYEHUS)

OnepupoBaTh MOHATHSIMH: CTCIICHb C IIEJIBIM
nokasaresem, apupMETHYCCKII KBaIPaTHBIN
KOPEHb, MHOTOWICH, alnredpandeckas 1poob,
TOKIECTBO.

BbINOJIHIATH OCHOBHbIE IEHCTBHS: BHIITOJIHSThH
pacuéTsl Mo GopMyam, MpeoOpPa3OBHIBATH LIEINEIE,
JPOOHO-paIIMOHATBHBIC BHIPAKEHUS U BHIPAKECHUS C
KOPHSIMH, pEaI30BbIBaTh PA3JI0KEHNE MHOTOUJICHA
Ha MHOXKHTEIH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM
(bopMyI pa3HOCTH KBaJIPaTOB M KBaJpaTa CyMMBbI U
Pa3HOCTH; HAXOUTh JIOMYCTUMbIC 3HAUCHHSI
NepeMEHHBIX IS JPOOHO-paOHATBHBIX
BBIPAKEHHI, KOPHEN.

@ynkumu (mocrpoeHue rpaduKoB, CBOMCTBA
M3YYEHHBIX (PYHKUUMN; rpaduyeckoe perieHme
YPaBHEHUH U UX CUCTEM)

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK
GbyHKIMM, HyIU QYHKIUHU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, TPOMEKYTKH BO3PACTaHMS,
yObIBaHUs1, HaMOOJIbIIIEe U HAUMEHbBIIIEEe 3HAYCHUS
byHKIMN.

AHaIU3MPOBaATh, CPABHUBATD, 00CYXKIaTh
CBOMCTBA (QYHKLUH, CTPOUTH UX IPaUKH.
OnepupoBaTh NOHATUSIMH: TIpsIMast
PONOPIHUOHATIBHOCTH, 00OpaTHas
IPONOPLHUOHAIBHOCTb, JIMHEHHAs (QYHKIMS,
KBaApaTtuyHas QyHKIH, mapadosa, Turnepooa.




Hcnoab3oBaTh rpadpuku 11 onpeaeacHus
CBOMCTB, ITPOLIECCOB U 3aBUCUMOCTEH, I pELICHUS
3aJja4d U3 IpYrUx y4eOHbIX IPEIMETOB U peabHON
KU3HU; MOAEJTUPOBATH C TOMOIIBIO IPpauKOB
pEalIbHBIE ITPOLIECCH] U SBIICHUS.

Beipaxkats (popMy1aMH 3aBUCUMOCTH MEXIY
BEJIMYHHAMU




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue; non penakiueit Tenskockoro C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

» Anre6pa, 8 kinacc/ MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; nox penakiueit TenskoBckoro C.A., AKIIMOHEPHOE 00IIIECTBO
«U3narensctBo «lIpocBemienue»

» Anre6pa, 9 knacc/ MaxkaperueB FO.H., Munatok H.I'., Hemkor K.W. u apyrue; mox penakmueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIIECTBO
«U3narensctBo «lIpocBemenne»

Beenute cBoli BapuaHT

METOANYECKHUE MATEPHAJIbBI IJISA YYUTEJIA

-Matemaruka. Anredpa : 7—9-e kiaccel : 6a30BbIN yPOBEHB : METOIMYECKOE IMOCOOHE K MPEIMETHOM THHAN y4eOHHKOB 1o anredpe 0. H.
MakapsrueBa, H. I'. Munmiok, K. U. Hemkosa u np./ — 2[]e u3n., crep. — Mocksa : [Ipocsemenne,2023

- Munmiok H. I'. Anrebpa. Meroauueckue peKOMeHIaIum. 7 Kinace : y4ued. mocodue st oomeodpasosat. opranusanuii / H. I'. Munmiok, U. C.
[InsikoBa. — M. : IIpocBenieHue,

HMUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK
Yuun.py



