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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO 00IIero oOpa3oBaHHs: OHa
o0ecrieurBaeT M3y4eHUE APYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'yMaHUTapHOTO
LUKIIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOAOJLKEHUST 00pa30BaHUS U B MOBCEAHEBHOW >KU3HU.
PazButne y oOyd4aromuxcs Hay4dHBIX MPEACTABICHUA O MPOUCXOKICHUUM U  CYIIHOCTH
anredpanvecknx adCTpakKInid, CIOcO0e OTPaXKEHHS MATEMAaTUICCKOW HAYKOH SIBJICHUI U TTPOIIECCOB
B MpUpOJE U OOIIeCTBE, POJIU MaTEeMaTHYECKOrO0 MOJCIUPOBAHMS B HAYYHOM IIO3HAHUU U B
MIPaKTUKE CIOCOOCTBYEeT (OPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS M KayeCTB MBIIUICHUS,
HEOOXOAMMBIX Ui aJanTalid B COBpeMEHHOM mudpoBom oOmiectBe. M3ydenue anreOpbl
obecrieynBaeT pa3BUTHE yMEHHUs HaAOII0AaTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U
BBIBOJIBI, (hopMynupoBaTh yTBepxAeHUs. OcBoeHHE Kypca airedpbl oOecredrBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOyYalOMIMXCs: OHU UCIONB3YIOT JACAYKTUBHbIE M WHIYKTUBHBIC
paccyxzienusi, 0000IeHne U KOHKpEeTH3aIuio, adcTparupoBanue u anainoruto. O0ydyeHue anredpe
MIpeIoiaraeT 3HAUYUTENbHBIA O0BEM CAMOCTOATENHHOM NEATENBHOCTH O0YYaloUuXcs, MO3TOMY
CaMOCTOSITENILHOE PEIICHUE 3a/1a4 SBIISETCS peaau3aluei 1eaTeIbHOCTHOTO MPUHIUIA 00YyYEeHHUS.

B cTpykType nporpamMmmel yueOHOTO Kypca «Anredpay ajis OCHOBHOTO 00IIEero oOpa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOAMYECKHE JIMHUKM: «YucClia W BBIYUCICHUSY,
«AnreOpanueckue BBIpaKEHUs», «YpaBHEHHs M HepaBeHCTBa», «DyHkuumy». Kaxmas u3 stux
COJIEP>KaTEIbHO-METOANYECKUX JTMHUI Pa3BUBACTCS Ha MPOTHKEHUM TPEX JIET U3yUeHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSAMH. B Xole M3ydeHus y4eOHOro Kypca OOydarommMcs
MPUXOJUTCS JOTHYECKH PacCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK. B CBsI3M ¢
3TUM B IMporpaMMmy Y4eOHOTo Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpeJICTAaBJICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTH4ecKoro 00pa3oBaHus U CIIOCOOCTBYIOILIUE
OBJIA/ICHUIO 00YYAIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCKOro si3bIka. CopepikaTeNlbHON U
CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISIETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

Coneprxanue MMHUU «HuUCa ¥ BBIYUCICHUS CIYKUT OCHOBOW JJIS albHEHIIEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIMXCS JJOTHYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUSI TIOJB30BAThCS AJITOPUTMAMH, a TaKkKe TPHOOPETEHHIO NPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JJIsl TMOBCEIHEBHOW XM3HHU. Pa3BUTHE MOHATHS O 4YMCIE€ HA YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHusl CBSI3aHO C pallMOHAIBHBIMU M UPPALIMOHAIIBHBIMU YHUCIIaMH, (OPMUPOBAHUEM
MPEJCTaBICHUN O JCWCTBUTEIHLHOM YHCIE. 3aBEpIICHWE OCBOCHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa3oBaHHUIO.

Coneprxanue IByX alreOpandeckux JMHUN — «AsreOpandeckue BhIpaXEeHUs» U «Y paBHEHUS
U HEpaBEeHCTBa» CHOCOOCTBYeT (POPMHUPOBAHHMIO y OOYYAIOLIMXCS MaTEeMaTHYeCKOIo armnaparta,
HEOOXOJMMOTO JUIsI pelIeHUs 3ajad MaTeMaTHKH, CMEXKHBIX TPEJIMETOB H  IPAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o00ImIero oOpa3oBaHusi y4eOHBIH MaTepual
TPYNIUPYETCS BOKPYT pPAllMOHAJBHBIX BbIpaXEHUI. Anredpa JIEeMOHCTPUPYET 3HAa4YEeHHE
MaTeMaTHUKU KakK f3bIKa JUIS TIOCTPOCHHS MaTeMaTHYeCKHX MOJEJel, OMHMCaHUS MpPOIECCOB U
SBJIGHUN peanbHOro mMupa. B 3agaum oOyueHust anreOpe BXOAST TakKe JalbHeWIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JUIsl OCBOCHHS Kypca MHPOPMATHKH,
U OBJIQJICHUE HAaBBIKAMHU JI€JYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHUs, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.



Conepxxanne  (PyHKIIMOHAIBHO-TPAPUYECKONM  JIMHUM  HALEJIEHO  HA  TOJy4YeHHUe
00yJaroIUMUCS 3HAHUN 0 (PYHKIMSIX KaK BaXKHEHUIIEH MaTEeMaTHYECKON MOJENH JJisi OMHCAHUS U
WCCIICIOBaHMS PAa3HOOOPA3HBIX MPOIECCOB W SBICHWH B mpupojae U obmiectBe. 3yuenue
Marepuanga CHOCOOCTBYET Pa3BUTHIO Yy OOYy4YalOIMUXCA YMEHHsI HCIOJIB30BaTh Pa3IMYHBIC

BBIPA3UTEIIbHBIE CPE/ICTBA s3bIKA MaTeMaTHKH — CJIOBECHbIE, CHMBOJIMYECKHE, TIpaduyeckue,
BHOCHUT BKJIaJl B (POPMHPOBAHUE MPEACTABICHUI O PO MAaTEMAaTUKU B PA3BUTUU IMBHIM3ALMU U
KYJIbTYPBI.

CornacHo yueOHOMY IuTaHy B 7—9 Kilaccax M3ydaeTcs y4eOHBbIH Kypc «Anredpa», KOTOPhIH
BKJIIOYAET CJEAYIOIIHE OCHOBHBbIE pa3fenbl  coiepxaHus: «Yucia W BBIYUCICHUSY,
«AnreOpanuecKre BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBaY, «DyHKIIUN.

Ha u3ydenue yueOHoOro kypca «Amnredpay» orsoautcs 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Heznenmo), B 8 kiacce — 102 gaca (3 waca B Henmenmto), B 9 kmacce — 102 gaca (3 4vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, TIEPEXO OT OJHOM (OPMBI 3amucHu ApoOeit K APYyroi.
[loHsATHE pPAaLMOHAIBHOIO YMCIA, 3alUCh, CPABHEHUE, YNOPSIOYMBAHUE PALUOHAIBHBIX YHUCEIL
Apudmernueckue IeicTBUS ¢ palMOHAIBHBIMU YMCIaMu. Pemenue 3amad U3 peaibHOW MPAaKTUKU
Ha 4acTH, Ha IpoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeNeM: OIpeaelieHHe, NpeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE OINpe/eseHUs, 3aIuCh OONbIIUX uuces. [IpoueHTsl, 3anuch MPOLEHTOB B BHJE APOOH U
ApoOu B BHJE NPOLIEHTOB. TpU OCHOBHBIE 3a/layd Ha INPOLEHTHI, PEIICHUE 3ajay U3 peabHOU
MIPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HaTyPAIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.

AuaredpanyecKkue BbIPaKEeHHUA

IlepeMeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEHHOW. JlomycTumble 3HayeHUs
nepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXIY BeIMYMHAMH B BHUJE (Gopmynbl. Berancnenus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPaKEHHM, TOXKIECTBEHHO DPABHbIE BBIPAXKEHHUS,
IpaBuUja MpeoOpa3oBaHUs CYMM M IPOM3BEACHUH, MpaBHJia PACKPHITHA CKOOOK M IMpPUBEICHUS
MO/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

Opnowiensl U MHorowieHsl. CreneHb MHorousneHa. Cll0)KeHHE, BBIUMTAHUE, YMHOXKEHUE
MHOTo4I€HOB. DOpMyJIbl COKpAlIEHHOIO YMHOXEHHMs: KBAaJApaT CYMMBI M KBajpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHs, INpaBHia MPeoOpa3oBaHUs YPaBHEHUS, PaBHOCHUIBHOCTD
YPaBHEHHUH.

JInneliHOEe ypaBHEHHE C OJHOM MEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHMS, PELICHHE
JIMHEWHBIX ypaBHEeHNH. COCTaBIIEHNE YPABHEHUH 10 YCIOBUIO 3a7a4i. PeleHne TeKCTOBBIX 3a1a4 C
IIOMOILBIO YPABHEHUI.



JluneitHoe ypaBHEHHE C ABYMS TEepeMeHHBIMH W ero rpaduk. Cucrtema ABYX JIHMHEHHBIX
ypaBHEHMI C JByMs IIepEMEHHbIMH. PelieHue cHCTeM YpaBHEHHI CIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a]a4 ¢ IIOMOIIbIO CUCTEM YpaBHEHUM.

DOYyHKIUHT

Koopaunara Touku Ha npsiMon. YncaoBbIe IPOMEXKYTKU. PaccTosiHue MEX Iy 1ByMsI TOUKaMU
KOOPAMHATHOMU IIPSIMOA.

[IpsmoyronpHas cucrtema koopauHar, ocu OX m Oy. AbGcuucca ¥ opAMHAaTAa TOYKM Ha
KoopAMHAaTHOM mmiockocTH. Ilpumepsr rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpadukoB
peanbHBIX 3aBUcUMOcTed. [lonsarue dynkuuu. ['paduk dynkuun. CoiictBa GyHKIMN. JInHelHas
bynkus, e€ rpapuk. ['padux Gynkuuun y = [X|. ['paduueckoe pemeHne JTMHEHHBIX YpaBHEHHIA U
CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KVIACC

Yucna v BbIYMCICHUSA

KBagparupiii kopenb u3 uucna. llonstue 00 wuppauuoHaisbHoM uucie. JlecsTudnbie
NpUONMKEHNST MPPAMOHAIBHBIX Yrced. CBoiicTBa apu(MeTHUeCKnX KBaApPAaTHBIX KOPHEH M HX
MIPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BBIPAKCHHUHN U BHIYUCICHUSIM. [[efiCTBUTENbHBIE YUCIA.

Crenens ¢ nenslM MokasaresneMm U e€ cBoiictsa. CTaHgapTHas 3aluch YUCIa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartublii TpEXusieH, pa3ioKeHUe KBaIpaTHOTO TPEXWICHA Ha MHOKHUTEIIHU.

Anrebpanyeckass apoOb. OcHOBHOe CBOMCTBO anreOpanueckoi 1pobu. CroxeHue,
BbIUMTAHUE, YMHOXXEHUE, JEJIeHHEe aiaredpanyeckux apoOeill. PanmoHanbHble BBIpAKEHUS U HUX
npeoOpa3oBaHue.

YpaBHeHus U HEPaBeHCTBA

KBangpatHoe ypaBHeHue, (opmynna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEeHMIi, CBOIALIMXCS K JUHEHHBIM U KBaJapaTHbIM. [Ipocrteiimme apoOHO-
paloOHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTepnpeTanys ypaBHEHUH € JIBYyMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN C ABYMs IEpEMEHHBIMU. [IprMepsl penieHnst CUCTEM HEIMHEWHBIX YPaBHEHUM C JIBYMs
MIEPEMEHHBIMH.

Perrenre TekCTOBBIX 3a7a4 alNTreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEeHCTBA © WX CBoiicTBa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JInHEliHbIE HEpaBEHCTBA C 0/1HOIM nepeMeHHOoM. CHucTeMbl TMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUNH

[Tonarue ¢ynxuuu. OOgacTe ompeneneHuss U MHOXECTBO 3HadeHHH (QyHKUuU. CrocoObl
3ajaHus (QYHKIHH.

I'paduk pynkuuu. Yrenue cBoiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB pyHKINIA,
OTPaXXAIOIIUX peabHbIE MPOIECCHI.

OYHKIMM, OMHUCHIBAIOLIME MPSIMYI0 W OOpaTHYIO NPOMOPIHOHAIbHBIE 3aBHUCUMOCTH, WX
rpadukn. Oyukmun y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pelnenne ypaBHEHHI U CHCTEM
YPaBHEHHUH.

9 KJIACC

Yuciia v BLIYUCJICHUA



PanyonanbHble 4Kcna, UPpalMOHAIBHBIE YKCIA, KOHEYHble U OECKOHEUHBbIE JECATUYHBIE
npobu. MHOXECTBO JCUCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIC 4HCIa KaKk OECKOHCYHBIC
JeCATUYHbIE IpoOH. B3aMMHO 0HO3HAUYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JICHCTBUTEIBHBIX
YUCcell U KOOPJUHATHOM MPSIMOMA.

CpaBHeHUEe JEMCTBUTENBHBIX 4YHCEN, apU(PMETHYEeCKUe JeHCTBUA C JAEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXkAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPY’KAIOILLEM MUPE.

[TpubnnxEéHHOe 3HA4YEHHWE BEJIMYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHue yuced.
IIpukuaka 1 OLEeHKa Pe3ybTaTOB BEIYACICHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHHH, CBOOAIIMXCSA K KBaapaTHbIM. bukBanpatHoe
ypaBHeHue. [lpumepbl pelieHHus ypaBHEHMH TPETbe M 4YETBEPTOWM CTENEHEW pa3iiokKEeHHEeM Ha
MHOKUTEIH.

Pemenne npoOHO-pallMOHALHBIX YpaBHCHHM. PelieHne TeKCTOBBIX 3a7ad alreOpandecKuM
METOJZIOM.

VYpaBHeHHe C JByMs NEpeMEHHbIMM U ero rpaduk. Pemenue cucrteM IBYX JMHEWHBIX
YpaBHEHUH C JBYMsI IEepeMEHHbIMU. PelieHue cucTeM JBYX YpaBHEHHUH, OJHO M3 KOTOPBIX
JMHEWHOe, a JApyroe — BTOpoW cremeHH. I'paduyeckas MHTEpHpeTanys CHCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau alreOpandeckuM CocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PemieHue cucteM JIMHEHMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanaparHele HepaBeHcTBa. ['paduueckas uHTEpnperauus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUNH

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoOpAMHATHI BEPIIUHBI
mapaboJIbl, OCh CHMMETPHUH TTapadoIIblL.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0Bble MOCIEA0BATEILHOCTH M POIrPECCUH

IloHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHME IOCIEI0BAaTEIBHOCTH PEKYPPEHTHON
¢bopmyoit u hopmysoit N-ro useHa.

Apudmernueckas u reomerpuueckas nporpeccuu. opmysnsl N-ro wieHa apupMeTUIecKor U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uneHOB apu(PMETUYECKOM M TE€OMETPUYECKOM MpOorpeccuil TouykKaMu Ha
KOOPJIMHATHOM TUIOCKOCTU. JINHEWHBIN U SKCITOHEHIIUAIbHBINA pOCcT. ClI0KHbBIE MPOIIEHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI
JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS MpOrpaMMbl yuyeOHOro Kypca «Ausredpa»

XapaKTEepU3yIOTCSL:
1) naTpuoTHYecKoe BOCIINTAHHE:



IIPOSABIIEHUEM MHTEpPEca K MPOIIJIOMY U HACTOSALIEMY POCCUHCKON MaTEMaTHKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKCHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOM MATEMAaTHUYECKOM IIKOJIBI,
K UCTIOJIB30BAHUIO 3TUX JOCTHXKEHUH B PYTrUX HayKax U MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO OOsA3aHHOCTEH TIpa<JaHMHA W pealu3allud ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
MpOLEAYp TPakIAHCKOTO oOIIecTBa (HarpuMep, BEIOOPEI, OMPOCKI), TOTOBHOCTHIO K 00CYKICHHUIO
TUYECKHUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JAOCTHKEHUH HAayKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUM IIPAKTUUYECKHX 3aJad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha NMPOTSIKEHUU Beel
KHU3HU JUIsl YCHEIIHOW NMpO(ecCUOHAIBHONW NEATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIMBHUIYaJbHON TPACKTOPUU 0Opa30BaHUsS M KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPHUATHUIO MaTEeMaTHYECKHUX
00BEKTOB, 33a7a4, PEIICHHUN, PacCy)KICHUH, YMEHHUIO BHJIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 NO3HAHHUSA:

OpHEHTAlel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpeJICTaBlIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI UEJIOBEKa, MPUPOAbl U OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKh Kak c¢epbl 4YeJIOBEYECKOM JesTeIbHOCTH, OSTaloB e€ pa3BUTHSI U
3HAYUMOCTH Ul Pa3BUTUS LMBUIIM3ALUH, OBJIAJCHUEM S3bIKOM MAaTEMaTUKM U MaTEMaTHYECKON
KyIbTYpOH Kak CpEICTBOM IIO3HAHUSA MHpA, OBJAJCHHUEM IPOCTEUIIMMHU  HAaBBIKAMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPoOBaHHE KYJbTYPbl 310POBbS M IMOLMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IMPUMEHATh MAaTEMaTHUECKHUE 3HAHMS B MHTEPECAX CBOETO 370POBbs, BEACHUS
310pOBOT0 00paza >KM3HHU (30pOBOE NMUTaHHE, COATaHCUPOBAHHBIM PEXHUM 3aHITUH M OTAbIXA,
perynspHas (usuyeckass aKTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa peQIEKCHUH, NpPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa JIpyroro 4eloBeka,

7) 3Ko10THYECKOE BOCTINTAHHE:

OpUEHTalle Ha NMPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWM s pelieHus 3agad B o0nactu
COXPAHHOCTH OKpY’Kalolllell Cpeapl, IUIAaHUPOBAHMSI IOCTYIIKOB M OIEHKH HUX BO3MOXHBIX
MOCTIE/ICTBUM 11 OKpY»Xarollel cpelbl, OCO3HaHHWEM TIJI00AJbHOI0 XapakTepa 3KOJOIMYECKHX
pobJIeM U myTel ux pereHus;

8) ajanTanus K M3BMEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUHUTHCA Yy APYTHUX
Joel, mpuoOpeTaTh B COBMECTHOW JIEATETLHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHLIUU W3
OTIbITA JIPYTHX;

HE0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM uHcie (HOpMyIHpPOBATh HJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOIIUIl KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAEeMble pEIIeHUS M JeHCTBHUA,
(bopMyIHPOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBISITH M XapaKTepPH30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
NOHSTHH, OTHOLICHUI MEXAYy MOHATHIMHU, (HOPMYIUPOBATH ONPEACICHHUS NOHSITHH,
yCTaHABJIMBaTh CYLICCTBEHHBIH NMPU3HAK KJIACCU(UKAIMU, OCHOBAHUS JIIs 0000IIEHHS U
CpPaBHEHUS1, KPUTEPHHU IIPOBOJAUMOTO aHANIN3a,;

BOCIIPUHUMATh, (OPMYIUPOBATh M NPEOOPA3OBBIBATH CYKACHUS: YTBEPIUTCIbHBIC U
OTpHILIATEIbHBIC, CIMHUYHbIC, YACTHBIC H OOLIHE, YCIOBHBIE;

BBISIBJSITh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEYHs B (pakrax,
JaHHBIX, HAOIIONCHUSX W YTBEPXKICHUSX, MpeUlaraTb KPUTEPUH JJIs BBISBICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;

JenaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEIYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUCHUH, YMO3aKIIIOUCHNH 110 aHAJIOTHH;

pa3buparh 10Ka3aTelNbCTBa MAaTEMATHYECKUX YTBEPXKICHUH (IIPsIMBIE M OT MPOTHBHOIO),
MPOBOJNUTh CAMOCTOSITEIIPHO HECJIOXKHBIC J0Ka3aTeIbCTBA MAaTEeMaTHUECKHX (DaKTOB,
BBICTPAMBATh APTyMEHTALIMIO, MPUBOJIUTH MPUMEPbl M KOHTPIPHUMEPbI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYK/CHUS,

BBIOMpaTh Croco0 pemieHus ydeOHOW 3amadd  (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BIOMpaTh HanbOosiee MOAXOAIINA C y4ETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBUS.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATeNbCKUI MHCTPYMEHT TT03HaHus, (OpMyIHpOBaTh
BOIIPOCHI, (PUKCHUPYIOIIUE MPOTUBOpEUUE, MPOOJIEMY, CaMOCTOATEIHbHO YCTAaHABIMBATH
HMCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO TTO3UIINI0, MHEHHE;
MPOBOJIUTH IO CAaMOCTOATENIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIM JKCIEPUMEHT,
HEeOOJbIIIOE HCCIEA0BAaHNE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 0ObeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXIY COOOI;

CaMOCTOSITENLHO (DOPMYITHPOBATH 00OOIIEHUS M BBHIBOJBI 110 PE3yNIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUsI, HWCCIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh IOMYyYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M O0OOIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIJIBUTATh MPEANOI0KEHHS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmueii:

BBISIBIIATh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIs
peLIeHUs 3a/1a4u;

BBIOMpPATh, AHAIM3UPOBATh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;



BbIOMpaTh (opMy MpeAcTaBiIeHUs WHPOPMALMU U WIUTIOCTPUPOBATH PElIaeMble 3a7auu
CXeMaMH, AuarpaMMaMiy, HTHOU rpaduKoi U UX KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMK 10 KPUTEPUSM, MPEIJIOKEHHBIM YUYHUTEIEM WU
chOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIIPUHMMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEIAMHU
OOIIeHus, $ICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEIICHHUs 3a7ayd, KOMMEHTHPOBATh
IIOJTyYEHHBIH pe3ysbTar;

B X0/1¢ OOCYXJIEHHsI 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAA€MOM TEMBI, MPOOIEMBI,
pemaeMoi 3ajauu, BbICKa3blBaTh WJEH, HAIEJICHHbIC HA IOUCK PEIIEHUs, CONOCTABIATh
CBOU CYXKICHHUSA C CY>KICHHSIMH JIPYTUX YYaCTHUKOB JHMAJIOra, OOHApYKMBATh pa3inyue U
CXOJICTBO TIO3UIUH, B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pPa3HOTJACHS, CBOH
BO3PAXKECHMUS,;

MPEJCTABIATh PE3yJbTaThl PEHICHUS 3aJau, SKCIIEPHUMEHTA, HMCCIIEOBAaHUs, TPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIJICHMSI C Y4ETOM 3a/ay MPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

IIOHMMAaTh U HCHOJb30BATh MIPEUMYLIECTBA KOMAaH/HOW W MHAUBUAYaJIbHOW pabOThI MpHU
peleHnH yuyeOHbIX MaTeMaTUYEeCKHX 3a/1ay;

IPUHUMATh 1IeJIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThI, pactpeneNsaTh BUABI paboT, JOrOBAPUBATELCSA, 00CYKIATh MPOILECC U PE3yIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOIBKHX JIFOJIEH;

Y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CyKAeHUs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBIMIOJHATH CBOIO YacTh pabOTHl M KOOPIMHUPOBATH CBOM JICHCTBHUS C
JAPYTUMH WIEHAaMH KOMaH/bl, OLICHUBATh KaueCTBO CBOErO BKJAJa B OOMIMNA HMPOAYKT IO
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryisiTuBHbIE YHHBEpPCAJbHBIE yUeOHbIE eiicCTBUS
Camoopranuzanmusi:

CaMOCTOSITEJIbHO COCTaBIIATh IUIaH, aJTOPUTM peUIeHHs 3ajadd (WIK €ro 4YacTb),
BBIOMpaATh CHOCOO pemeHusT ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATH BapUAaHTHl PELICHUH € Y4ETOM
HOBOM MH(OpMaIuy.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BIIQJIETh CIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJSI Mpollecca W pe3yibTara pelieHus
MaTeMaTHYECKOH 3a1a49mu;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HANJACHHBIX OIIMOOK,
BBISBJIEHHBIX TPYJAHOCTEH;

OIIEHUBATh COOTBETCTBHE pE3yJibTaTa AESITEIBHOCTH MOCTABJICHHOW LIEIM U YCIIOBHSM,
OOBSICHSITH TPUYUHBI TOCTHIKEHUS WIH HEJOCTIKEHUS eI, HaXOJUTh OLINOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJBbTATHBI



K xonmy oOydyeHuss B 7 KJjacce OOydYalOIMMICS TOJYYUT CICAYIOIHUE TMPEAMETHBIC
pe3yabTaThl:

Yuciia 1 BbIYUCICHUA

BbinonHATe, coderas YCTHbIE M IUCbMEHHblE HpUEMBI, apupMeTHYeCKHe JeHcTBUSA C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTp 3Ha4eHUS YMCIIOBBIX BBIPAKCHHN, TPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI 1 PUEMBI
BBIUMCIICHUS 3HAUYCHHUH JPOOHBIX BHIPAKEHHUH, COAECPIKAIINX OOBIKHOBEHHBIE U IECTHYHBIE IPOOH.

Ilepexoaute OoT OAHON (POpMBI 3amucu yucend K Apyroi (mpeoOpa3oBBIBATH AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YAaCTHOCTHM B OECKOHEUYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YNOPSA0YNBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.

BBINOMHATE NPUKUAKY U OLICHKY pPE3yJbTaTa BBIYMCIICHHUN, OLICHKY 3HAYCHWM YHCIIOBBIX
BBIPAKCHUM. BBINOIHATE JENCTBUA CO CTEIIEHSMHU C HATypaJbHBIMU IIOKA3aTEIIAMM.

[IpuMeHATH NpU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYpPaIbHBIX YUCEIL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBSA3aHHBIE C OTHOLUIECHUEM BEJINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, ITPOLIEHTAMH, HHTEPIPETUPOBATh PE3ybTaThl PEIICHUS 3a7ad C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHUs

Hcnonb3oBare anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaia.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHusl 1IEJIOT0 BBIPAKEHUS B MHOTOYJIEH MPUBEIACHHUEM IOAO0O0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbBINONMHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJITBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcCyIecTBIATh pa3jaoKEHUE MHOMOWIEHOB HA MHOXUTEIN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00I11er0 MHOXKUTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (hOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsaTH IPeoOpa30BaHUsI MHOTOWIECHOB JUISl PEIIEHUS Pa3JIMYHbIX 3a]1ad U3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENEHEW ¢ HaTypaJbHBIMU IMOKAa3aTEIsIMHM Ul NpeoOpa3oBaHMs
BBIPaKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHEHHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHS MpaBHIIa Iepexofa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumMensTh rpaduyeckre MeTO/IbI P PEIICHUH JTMHEWHBIX YPaBHEHUH U UX CHCTEM.

[TonGupath mpuMepsl Map 4ucell, SBISIOMIUXCS PEIIEHUEM JIMHEHHOrO ypaBHEHUS C JIByMs
IIEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIByMs
NIEPEMEHHBIMH, TOJIb3YSACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUSI YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocraBiaATh W pemaTh JIMHEWHOE YpPAaBHEHHME HWIIM CHUCTEMY JIMHEHMHBIX YpPAaBHEHHMM I10
YCIIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIy4CHHBIN
pe3yibTar.

DOYyHKIUMT



N3o0paxkaTh Ha KOOPIMHATHON MPSIMOU TOYKH, COOTBETCTBYIOIIHE 3aIaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH Ha aJIreOpanIecKoM SI3bIKE.

OTmedaTs B KOOPIMHATHON MJIOCKOCTH TOYKH T10 33IaHHBIM KOOPJAMHATAM, CTPOUTH TpaduKu
nuHeWHbIX GyHKIUl. CTpouTh rpaduk GyHKIHUH Y = [X].

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpEMSi, paCCTOSIHUE, IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM paOOTHI.

HaxomuTh 3Ha4eHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarp rpaduyeckuil crnocod mHpencTaBiICHUS M aHalIW3a MHGOpMAIMHM, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenns B 8 Kkiacce oOOy4aromIMHCS TMOJNYYUT CIEAYIOUIME TpEAMETHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonb30BaTh HayallbHbIE MPEJCTABICHUS O MHOXECTBE JCHCTBUTENBHBIX 4YHCEN JUIs
CpPaBHEHHUS, OKPYIJICHHS W BBIYHCICHUH, W300pakaTh JEHCTBUTENBHBIC YHCIA TOYKAMH Ha
KOOPIHMHATHOU IIPSIMOA.

[IpumeHsTh MOHATHE apU(PMETHIECKOTO KBAJIPATHOTO KOPHSI, HAXOJAUTh KBaJpaTHbIe KOPHH,
UCIIONB3YSl TpPU HEOOXOJUMOCTH KaJbKyJsTOpP, BBIIOJHATH MNPEeoOpa3oOBaHUsl BBIPAKCHUIH,
coJiepKallnX KBaJpaTHbIE KOPHU, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnonw3oBarhk 3amucu OOJIBIIUX W MaJbIX YWCET C TOMOIIBIO JCCATUYHBIX Ipo0ed u
creneHel yucina 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHATh TOHATHE CTENEHW C IIeJIBIM TI0Ka3aTesieM, BBINOJHATH MPeoOpa3oBaHUs
BBIPKECHHH, COJEPIKAIIUX CTEIIEHU C IIEJIBIM MTOKa3aTeIIeM.

BBIONMHATE TOXAECTBEHHBIE MMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI JCHCTBHUI HaJl MHOTOWICHAMU U alreOpandecKuMH IpOoOsiMHu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKEHHUM YISl PEIICHUS] Pa3TUYHBIX 33/7a4 U3 MAaTeMaTHKU,
CMEXHBIX MTPEAMETOB, U3 PEaTbHON PAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeiHbIe, KBaIpaTHBIE YpaBHEHHUS M PAIlHOHAIBHBIC YpPaBHEHMUsI, CBOISIIMECST K
HUM, CHUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTEHIINE UCCIEIOBAHUS YPAaBHEHH M CUCTEM ypaBHEHHWI, B TOM YHCIE C
MpUMEHEHHEM TpaUuecKux MpeIcTaBlIeHH (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
ypaBHEHUU PEIICHHS, €CJI UMEET, TO CKOJIbKO, U TIpouee).

[lepexonuth OT ciioBeCHOW (OPMYIMPOBKH 3ajauyd K €€ anredpanyeckol Mojenu c
MIOMOIIIbIO COCTABJICHHS] YPABHEHUS WM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIA PE3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPaBHEHHUS, OLICHKH, PEIIaTh JIMHCHHBIC
HEPAaBEHCTBA C OJHOW TIEPEMEHHOM M WX CHCTEMBI, J1aBaTh TpadUUECKYI0 HILTIOCTPAIIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKUMH

[TonnMatp ¥ MUCMONTB30BaTh (PYHKIIMOHATHHBIC TIOHSTHS U SI3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaUeHUsI), ONPENEIATh 3HAYCHHE (YHKIIMU 0 3HAYCHUIO apTryMEHTa, OMpEIeNsiTh CBONCTBA
¢byHKMu No e€ rpaduky.

Ctpouts rpadvku dIeMEeHTapHBIX QYHKIINN BUA:



y = kix, y = x2, y = x3,y = [X|, y = VX, onmcbIBaTh CBOCTBA YHCIOBOH DYHKIMHK MO €&
rpaduky.

K xonmy oOyuenns B 9 KkJacce OOy4arOIIMKCS TMOJNYYUT CIEAYIOUIME TpEAMETHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCTICHUS

CpaBHMBATH M YIIOPSIOYMBATh PallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BeimonsaTe apudmeTnyeckne ACUCTBUS C PALMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIEHUS C HPPALMOHAIbHBIMY YU CIIaMHU.

HaxoauTe 3HaueHus CTeneHeil ¢ LeabIMU IOKa3aTelssMU U KOpHEH, BBIYMCIATH 3HAUYCHUS
YHCIIOBBIX BBIPA)KEHUI.

OKpyrJsITh A€WCTBUTEIBHBIC YUCIIA, BBIIOIHATh IPUKUAKY PE3yJIbTaTa BHIYMCIECHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemiare nuHelHble M KBaJpaTHbIE YPaBHEHUs, YPaBHEHHUs, CBOASIIMECS K HUM, MpocTeiiune
JNpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cucrempl JBYX JMHEWHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OIHO YpPaBHEHHE HE SIBJISCTCS TMHEHHBIM.

Pemiate TeKCTOBBIE 3a/1a4M aaredpanuecKuM CrocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIINE MCCIIEIOBAHUS YPAaBHEHHMM M CUCTEM ypPaBHEHHMH, B TOM YHCIE C
IpPUMEHEHHEM IpaduuecKuX MpejacTaBieHull (yCTaHaBIMBATh, UMEET JIM ypaBHEHHUE WM CHUCTEMa
YpaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemarp JsMHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTb peELICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allUChIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAOLIUE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM MpPSMOM, 3aluChIBaTh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEILIEHUH Pa3IMYHBIX 3ajau.

DyHKUNH

Pacnio3HaBath (pyHKIMM M3ydyeHHBIX BUJOB. [IoKa3bIBaTh CXEMaTHUECKH PacIlOJIOKEHHE Ha

KOOPJIMHATHOH MI0CKOCTH rpadukoB GyHKIwmid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,

y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HadYeHHii KOI(QDUIMEHTOB, ONMHUCHIBATH CBOIMCTBA

GbyHKIHi.

Crpouth M u300paXkaTb CXeMaTH4YeCKH TIpadUKd KBaJIpaTUYHBIX (DYHKIUM, OMUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLIUH 1O UX rpaduKam.

Pacnio3znaBath kBajpaTHUHYyI0 QYHKIUIO 10 (opMyJsie, IPUBOIUTH MPUMEPHI KBaJpaTHUHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YuciaoBbie NOCTEA0BATEIBLHOCTH U NPOrPecCHn

Pacnio3naBaTh apuMeTHUECKYyI0 M T€OMETPUUYECKYI0 MPOrPEecCHMU MpPH pa3HbIX crocobax
3aJJaHHUs.

BBINONHATE BBIYMCIEHUS C HCHOJb30BaHHWEM (OopMya N-ro uieHa apupMeTHdecKoil u
reOMETPUUYECKOI MPOTrPECCU, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxaTh 4ieHbl NOCIeI0BATEIBHOCTH TOUKAMU Ha KOOPIUHATHON MIOCKOCTH.

Pemarp 3agauu, CBS3aHHbBIE C YMCIOBBIMHU IOCIEA0BATENbHOCTIMHU, B TOM YHUCIIE 3a/1ayl U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Yucaa u BeIuMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [JOK
yucia https://m.edsoo0.ru/7f415b90
bubmuoreka [JOK
2 AnreOpandecKkue BbIpaKCHUS 27 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 1 https://m.edsoo0.ru/7f415b90
bu6mmoreka [JOK
4 K . O 24 1
OOPAMHATHI 1 rpadpukit. DyHKIHH https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0
8 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aeioB U TeM ungposbie
Ne ni/m P Kourpoabubie IIpakTnyeckue (1uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypchbl
bubmuorexa [JOK
1 4 K 1
ycia v BelauciaeHus. KBagpaTHbele KOpHH 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beruucnenus. CTeneHp ¢ UeabIM 7 bubnmoreka [JOK

I1oKa3aTcjIcM

https://m.edsoo.ru/7f417af8
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AnreOpanueckre BbIpaXKeHUsI. bubmuoreka [IOK
3 L 5 1
KBanpartubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckre BbIpaXKeHUsI. 15 1 bubnuorexa [IOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CUCTEMBI bubmmoreka [JOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 .H 12 1
VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
) .
8 YHKUHH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 DyrKiym. uciossie dyricimn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 TosToperne 1 0bobmene 0 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
9 KUJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IlpakTnyeckue (mpp )
NMporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
1 Uucna u BeruucieHus. JeiicTBUTEbHBIC 9 bubnuotexa [JOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK

OJHOI EepEMEHHOU

https://m.edso0.ru/7f419d08



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

3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnmoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubnuoteka LIOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBencTsa 16 https://m.eds00.ru/7£419d08
bubnuoreka LIOK
> Dyt 16 https://m.eds00.ru/7419d08
6 q €JILHOCTH 15 bubmorexa [JOK
HCHOBBIC HOCTEAOBAT https://m.edso00.ru/7f419d08
7 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 18 bu6mmoreka [IOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

* Maremaruka. Anre0pa: 7-i kitacc: 6a30BbIi ypOBEHb: YueOHUK, 7 Kinacc/ Maxkapsrue 10.H.,
Munniok H.I'., Hemkos K.U. u apyrue; nox pexa. TenskoBckoro C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»

* Marematuka. Anrebpa: 8-if kiacc: 0a30BbIif ypoBeHb: yueOHHK, 8 kinacc/ Makaperues FO.H.,
Munmrok H.I'., HemkoB K.W. u npyrue; nox pexa. Tenskockoro C.A., AKITMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenune»

* Marematuka. Anre0pa: 9-if kiracc: 0a30BbIi YpOBEeHb: yueOHUK, 9 kiaacc/ MakapeiueB 10.H.,

Munniok H.I'., Hemkos K.U. u apyrue; nox pexa. TenskoBckoro C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.Anrebpa. Metoauueckue pekoMeH1auu. 7 kiaacc : yuaed. mocodue amns o0ieoopa3onar.
opranuzammii / H. I'. Munmiok, U. C. llneikoBa. — M. : IIpocBemmenue, 2017. — 176 c.

2. Matemaruka. Anre0pa : 7—9-e kiacchl : 6a30BbIi YPOBEHb : METOJIUYECKOE MTOCOOUE K
peaMeTHOM TrHUN y4eOHUKOB 1o anredpe 0. H. Makapsruesa, H. I'. Munmiok, K. 1. Hemkosa
u ap./ — 2 e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 54 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickast snekrponHas mkoia. https://resh.edu.ru/

2. «Yuun.py» — https://uchi.ru/

3. «Sunekc. Yueouux» https://education.yandex.ru/home/
4. «SKmaccy . https://www.yaklass.ru/

5. IIOC Mos IlIkoma myschool.edu.ru

6. bubnaunoreka [IOK https://lesson.edu.ru/






