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IHHOACHUTEJIBHAA 3AIIUCKA

AnreOpa sBiSeTCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO — OOIIETO
o0pa3oBaHMs: OHA OOECIEYMBACT M3YUEHHE IPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO LHUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOIDKEHHUsT 00pa3oBaHUsl M B MOBCETHEBHOHM >KM3HU. Pa3Butue y oOyyarommxcs
HAYYHBIX MPEACTaBICHUH O TMPOUCXOXKICHUM W CYIIHOCTH alreOpamyecKux
abcTpakuui, crocobe OTpaskeHUs] MaTeMaTUYeCKO HayKOW SIBICHHN M MPOLIECCOB B
IpUpoJie ¥ 00IIECTBE, POJIM MAaTEMAaTHIECKOT0 MOJICTIMPOBAaHMS B HAYYHOM ITO3HAHUH
U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAyeCTB
MBIIIICHUS,, HEOOXOAMMBIX Ul aJaNTallid B COBPEMEHHOM LU(POBOM OOIECTBE.
N3ydyenne anreOpsl obOecrieuynMBacT pa3BUTHE YMEHUS HAOII0aTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JAEHCTBHS M BBIBOJABL, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreyMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIIICHUS. OOYYaroIIMXCs: OHU MCHOJNB3YIOT JEIyKTUBHBIE M HWHIYKTUBHBIC
paccykneHus, 0000IIeHHEe W KOHKPETH3alWIo, a0CTparupoBaHHE W aHAJOTHIO.
OOyyeHne anredpe mpeamnonaraeT 3HAYUTEIBHBIH OOBEM  CaMOCTOSTEIHHOM
JESTeIBbHOCTH O0YJarOIIUXCsl, TOITOMY CaMOCTOSITEIbHOE pPEIICHUE 3a]ad SBISETCS
peanu3anueil AeaTeaIbHOCTHOTO IPUHIUIA 00YYEHUS.

B cTpykType mporpaMMbl yaeOHOTO Kypca «Anredpay» AJisi OCHOBHOTO OOIIETo
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHUS», «AnreOpandecKhue BBIPAXKCHHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkuuuy. Kaxnas u3 3THX copepKaTelbHO-METOINYECKUX JIMHUN
pa3BUBAETCA HA MPOTHKEHUH TPEX JIET U3YyUCHUS Kypca, B3aUMOACUCTBYS C APYTUMH
ero JIMHHAMH. B Xozme wu3ydeHuss ydeOHOro Kypca OOy4aroUIMMCS MPHUXOAUTCS
JIOTHYECKHU PacCyXIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBs3M C
3TUM B MPOTpaMMy Y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBHIE OCHOBEI
JIOTHIKH, TPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pasJieliax MaTeMaTHYeCKOTO
o0pa3oBaHMsl M  CIOCOOCTBYIOLIME  OBJAJEHUIO  OOYYalOUIUMHCA  OCHOB
YHHUBEPCATBHOTO MaTeMaThdeckoro s3bika. CoaepKaTtedbHOH W CTPYKTYpPHOMH
0COOEHHOCTBIO yueOHOTO Kypca «Anredpa» sBISETCSs €ro HMHTErpUPOBAHHBIN
XapaxTep.

Conepxxanne nuMHMM «UMcna M BBIYMCICHUS» CIYXKHT OCHOBOM  JUIs
JTaTbHEWINET0 M3YYEeHUS MAaTEeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIUXCS
JIOTHYECKOTO MBIIUIEHHsI, (POPMUPOBAHUIO YMEHUS I10JIb30BaThCsl ANrOPUTMaMH, a
TaKKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOTUMBIX ISl MOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUSA O YHCIIE Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3zoBaHMsA
CBSI3aHO C pANMOHATBHBIMH ¥ HPPAUOHATBHBIMUA 4YHCIaMH, (HOpPMUPOBAHHEM
NIPEJCTABICHUNA O JEHCTBUTEIHHOM 4YHCIIE. 3aBEepIIEHUE OCBOCHUS YHMCIOBOM JIMHUM
OTHECEHO K CpeiHEMY 00IIIeMy 00pa30BaHUIO.

Coneprxanue IByX ajreOpandeckux JUMHUN — «AreOpanyeckie BHIPAXKEHUD U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOydaroUuxcs
MaTeMaTHYeCKOro armrapara, HeoOXOAMMOro JUIs pelleHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M MPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
obmiero oOpazoBaHMs Y4eOHBIN MaTepuan TPYNINUPYETCS BOKPYT pallMOHAIBHBIX
BEIpaXEHUH. AureOpa JEMOHCTpUPYET 3HAaYeHHWE MaTeMaTHKW Kak s3bIKa IS
MOCTPOSHHSI MATEMAaTUYECKUX MOJIENIEH, OMMCAaHUs MPOLIECCOB U SBJICHUN PEanbHOTO
mupa. B 3amaunm oOyueHus anrebpe BXOIAT TakkKe JalbHEWIIee pa3BUTHE



QITOPUTMUYECKOTO MBINUICHHSI, HE0OOXOIUMOTO, B YaCTHOCTH, JJII OCBOCHHUS Kypca
uH)OpPMATUKH, W  OBJAJCHHE  HABbIKAMU  JICAYKTUBHBIX  PAacCyXKICHUM.
[IpeoOpa3oBanre CHUMBONBHBIX (OPM CIIOCOOCTBYET pPa3BUTHUIO BOOOPAKCHHS,
CIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPUECTBY.

Copepxanre (yHKIIMOHATHHO-TpaQUUECKON JTHHUHM HAICIEHO Ha IOJIy4CHHUE
00yJaronMMuUCs 3HaAHUK O (PYHKIUAX KaK BaXKHEHUIIEH MaTeMaTHYECKOW MOJCIH JIs
ONMCAHUS U HWCCICIOBAHUS PA3HOOOPA3HBIX IMPOIECCOB W SIBICHUN B TMPHUPOJC U
obuiectBe. M3yueHue matepuasnga cocoOCTBYET Pa3BUTHUIO Y OOydaOIIUXCS YMEHUS
WCII0JIb30BaTh PA3JIMYHBIC BHIPA3UTEIIbHBIC CPEJICTBA SI3bIKa MATEMATUKHU — CIIOBECHBIE,
CUMBOJIMYeCcKue, rpaduyeckue, BHOCUT BKJIaJ B (OPMHUpPOBAaHUE MPEACTABICHHUI O
pOJIM MATEMATUKHU B PA3BUTUU IIUBUIU3ALMH U KYJIbTYPHI.

CormacHo ydyeOHOMY IUIaHy B 7-9 Kiaccax wW3ydaercss Yy4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKIIOYACT CJEIYIOIIME OCHOBHBIC pa3Aeibl COJCPKAHUA:
«Yucna W BBIUMCICHUS», «AnreOpandeckue BbIpaXEHUS», «YpaBHEHUA U
HEpaBEHCTBA», «DYHKIIUNY.

PaGouas nmporpamma mo yue6HOMY Kypcy «Anredpa» copMupoBaHa ¢ yu€ToM
pabodeii mporpaMMbl BOCITHTAHUS.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 306 yacoB: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Hezeno), B 9 kinacce —
102 gaca (3 gaca B HeZIEIIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYHCTEHUS

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXOA OT OIHOW (OPMBI 3amucu
npobeit  k gpyrou. IloHsTne panMoOHaIBLHOTO 4YHCHA, 3allldCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  pAllMOHANBHBIX  4Hcel.  Apudmeruyeckue  JEHCTBHS  C
palMoHAIBHBIMKM YHCIaMHU. PerieHue 3agad W3 pealbHOM MPAKTHKKA Ha 4YacTH, Ha
poOH.

Crenenp ¢ HaTypaJdbHBIM T[OKa3aTeleM: OMpeaeieHue, Mpeodpa3oBaHue
BBIPKEHUI HA OCHOBE OIpeNesIeHHs, 3anich OonbluX uncen. [IpoleHTsl, 3amuch
MPOIICHTOB B BHJIE JpoOW M JIpoOU B BUJE TMPOILEHTOB. TP OCHOBHBIC 3a7aud Ha
MIPOLIEHTHI, PEIICHUE 3a/1a4 U3 peaTbHOU MPAKTHKH.

[IpuMeHeHne  TMPU3HAKOB  JIETUMOCTH, pa3JIOKEHHE HAa  MHOXUTEIHU
HaTypaJIbHBIX YHUCEIL.

PeanbHble  3aBUcMMOCTH, B TOM  4YHcCie mOpsmMas W oOpaTHas
MPOIMOPIIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemenHble, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C MepeMeHHOW. [lomycTumbie
3HaYCHMs TIepeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMH B BHJIC
¢dopmynbl. Beruncnenust no ¢opmyinam. [IpeobpazoBanne OYKBEHHBIX BbIpa)K€HUH,
TOXJCCTBEHHO paBHbIE BBIpAXCHHS, TMpaBWia MpPeoOpa3oBaHUS CyMM U
MIPOU3BEICHUN, TIPaBUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOI0OHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAITbHBIM MOKA3aTEIEM.

Opnnounensl 1 MHorouseHbl. CteneHb MHorouwieHa. Cro)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. DOPMYIIBI COKPAIIEHHOTO YMHOKECHHS: KBaIpaT CyMMBI 1



KBaJpat pazHocTu. PopMyiia pa3HOCTU KBaApaToB. Pa3noxenne MHOTOWICHOB
Ha MHOHUTEJIH.

YpaBHeHNsI U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, I[paBWJIa MpPeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCUIIBHOCTb YPaBHEHUM.

JluHeitHOe ypaBHEHUE C OJIHOM IIEPEMEHHOM, YHCIO KOpPHEW JIMHEUHOrO
YPaBHEHUS, pellIeHUE JUHEWHbIX ypaBHEHUH. CocTaBieHHE YpaBHEHHUM MO YCIOBHUIO
3a1aun. Penmienue TeKCTOBBIX 33/1a4 € TOMOIIBI YPAaBHEHUI.

JIuneitHOe ypaBHEHHE C JBYMsl IIepeMEHHbIMH U ero rpapuk. Cucrema AByX
JIMHEMHBIX YpaBHEHUW C JBYMsI IEpEeMEHHbIMU. PelnieHue cucrteMm ypaBHEHUU
CIOCOOOM MOJICTAaHOBKHU. [IpuMephl perieHusi TeKCTOBBIX 3a7ad ¢ MOMOIIBI0 CUCTEM
YpaBHEHUM.

DOYyHKUUH

Koopaunara Touku Ha npsmoil. UuciioBble NPOMEXKYTKH. PaccTosiHue Mexay
JBYMSI TOUKaMU KOOPJAUHATHOU ITPSMOM.

[IpsmoyronbHast cuctema koopauHaT, ocu OX u Oy. AOcmucca U opauHaTa
TOYKHM Ha KOOPJMHATHOW TutocKocTH. [IpmmMeps! rpadukoB, 3agaHHBIX (OpPMYyIIaMu.
Urenue rpaduxoB peanbHbix 3aBucuMocteil. [lonstue ¢pynkuuu. I'padux dyHkmu.
CroiictBa ¢ynkumii. Jluneinas Qynkums, e€ rpapuk. ['paduk dynkimum y = [X|.
I'paduyeckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUH.

8 KJIACC

Yucna v BbIYMCICHUSA

KBampatusiii kopenb u3 uucna. llonsarue o0 wuppanMoOHATBHOM YHUCIHE.
JlecaTHUHbBIC TPHOMMKEHUS HppalMoOHAIBHBIX uucen. CBoiicTBa apudMeTHuecKux
KBaJIpaTHBIX KOPHEH M MX MPUMEHEHHE K MPEeoO0pa30BaHUIO0 YHCIOBBIX BBIPAKEHUHN U
BBIYMCIICHUSAM. J|eiCTBUTENbHbBIC YUCTIA.

Crenens c 11eJIbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHapTHas 3alKUCh YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHslil TpEXUiIeH, pa3ioKeHUe KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanyeckass poOb. (OCHOBHOE CBOICTBO anredpandyecko ApoOu.
CrnoxeHue, BBIUMTAHWE, YMHOXKEHHeE, JelieHHe  anreOpanyeckux  ApoOeil.
PannonanbHble BbIpayKeHUS U UX IPe0Opa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMysia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHeHUN, CBOASIIMXCS K JIMHENHBIM U KBaJApaTHeIM. [IpocTenmue
JIPOOHO-pallOHAJIbHBIE YPABHEHMUS.

I'paduueckas uHTepHpeTanys ypaBHEHUN C JByMsI NEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPAaBHEHUH C JBYMs IEpeMEHHBIMH. IIpumepsl pemeHus CUCTeEM
HEJIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Perrenre TekCTOBBIX 33724 aNreOpanyecKuM CIiocoOOM.

HucnoBble HEpAaBEHCTBA M MX CBOWCTBA. HepaBEeHCTBO C OJHOW MEPEMEHHOW.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM TMEPEMEHHOM.
CucreMpl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHOI.

DOyHKIUH

[Tonarue ¢pynkuuu. OOMacTh onpeaeneHuss ¥ MHOKECTBO 3HAUEHUH (YHKLMH.
CrniocoOsl 3a1anust QyHKIHI.

I'papux ¢ynkuuu. Yrtenue cBoiicTB ¢(yHkimu no e€ rpaduky. Ilpumeps
rpadukoB PyHKUINN, OTpasKaOLIUX PeAIbHbIE MPOLIECCHI.



OyYHKIMK, ONUCHIBAIOIIME TPSIMYI0O U OOpaTHYI MPONOPIMOHATLHBIC
3aBUCHUMOCTH, UX Tpaduku. OyHKIHH Y = X2, Y = X3,y = VX, y=|x|. I'padpuueckoe
pELIECHNE YPABHEHUW U CUCTEM YPaBHEHUM.

9 KJIACC

Yuciia 1 BBIYMCICHUS

PammonanbHbeie yucna, UppalMOHATIbHBIE YWCIIA, KOHEUHBIE U OCCKOHEUHBIC
JecATUYHble ApoOM. MHOXKECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHbIE YHUCIA
KaK OECKOHEYHbIE JeCATUYHbIE IpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEHCTBUTENBHBIX YUCENI U KOOPAUHATHOM IPSAMOM.

CpaBHeHHE  [IGHCTBUTENBHBIX  YHCEN, apU(PMETHYeCKHe JCUCTBUS  C
JEHCTBUTEIBbHBIMU YUCIIAMHU.

Pasmepbl OOBEKTOB OKpYKAIOMIETO MHpa, IUTEIBHOCTh IPOIECCOB B
OKPYKAIOILIEM MUDE.

[TpubnmxEHHOE 3HAYEHWE BEIUYMHBI, TOYHOCTh NpUOMMmKeHus. OKpyriieHue
yucesl. [Ipukuika u olleHKa pe3yJIbTaTOB BBIYMCIICHUN.

YpaBHeHHsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAIINXCS K JIUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOAAIIMXCS K KBaJAPATHBIM.
buxBagpatHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUH TpeTbed U 4EeTBEPTOU
CTEIECHEN Pa3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-palMOHANbHBIX YypaBHEHHH. PeleHne TEKCTOBBIX 3aj1ad
anredpanvyecKkuM METOIOM.

VYpaBHeHHE ¢ ABYMs NEpEeMEHHbBIMM U ero rpaduk. PemeHue cucreMm IByX
JIMHEWHBIX YPAaBHEHUM C JByMs II€peMEHHbIMH. PelleHne cucreM AByX ypaBHEHUH,
OHO M3 KOTOpBIX JHMHEWHOoe, a Japyroe — BTOpod creneHu. I'paduyeckas
MHTEpIIPETALMSA CUCTEMBI YPABHEHUHN C JBYMS IIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau aNreOpanyeckuM CrocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. PelmreHue cucrem
JMHEWHBIX HEpPAaBEHCTB C OJHOM 1nepeMeHHOW. KBaapaTHble HEpaBeHCTBA.
I'paduueckas MHTEpIpeTanusi HEPAaBEHCTB M CUCTEM HEpPaBEHCTB C JIByMs
IIEPEMEHHBIMHU.

DOyHKIUH

KBagparuunas d¢ynknusa, e€ rpadux u cpoiictBa. [lapaborna, KOOpaWHATHI
BEPLINHBI TapadoJibl, 0OCb CUMMETPUHU TapadoJIbl.

Ipadukn dyskmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUM

[lonsiTE YKMCIOBOM IOCIENOBATEIBLHOCTU. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKyppeHTHOM (hopMyIioit 1 popMysIol N-ro wieHa.

Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyibl N-ro  uwieHa
apu(MeTHyecKoi U reOMeTpUUYECKOI MPOrpeccuii, CyMMbI IIEPBHIX N UJICHOB.

N300parkeHre YJIeHOB apHU(PMETHUYECKO U T€OMETPHUECKOW MpOrpeccHii
TOYKaMH Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCHOHEHIMAIBHBIA POCT.
Cno’xHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA IMPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOECHUS IIPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCsL:

1) naTpHoTHYeCKOEe BOCIINTAHHE:

MPOSIBJICHHEM MHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHUEM K JOCTHIKEHUSM POCCUHCKUX MAaTEMATUKOB U POCCUHCKOM
MaTEeMaTHYECKOM IIKOJbI, K MCHOJIB30BAHUIO 3THX JOCTI)KEHUH B OPYruX HayKax H
MPUKIIAJHBIX cepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEM Ipa)iaHUHA M peain3alud ero
MpaB, MPEICTaBICHUEM O MaTEMaTHYECKMX OCHOBAX ()YHKIIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIEHHH, MNpoLeayp TIpakAaHCKOro oOuiecTBa (Hampumep, BbIOOpHI,
OIpPOCHI), TOTOBHOCTbIO K OOCYXIEHHIO OSTHYECKMX MpoOJeM, CBSI3aHHBIX C
MIPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUH HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-
ATHYECKUX TPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTUBHOE Yy4yacTHE B pEIICHUH TMPAKTHYECKUX 33734
MaTeMaTHYeCKOM HANpaBICHHOCTH, OCO3HAHHEM BaXHOCTH MaTeMaTHYeCKOro
o0Opa3oBaHMsl Ha MPOTSDKEHUM BCEH KHU3HM ISl YCIEIIHOW TNpodecCHOHaNbHOM
NESITeIbHOCTH M pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHAWBUAYAIBHOW TPAGKTOPUU OOpa30BaHMS M >KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K  3MOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, PEUICHWH, pacCyXJCeHUH, YMEHHUIO BHIEThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHEHTale B JEATENbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX
MPEJCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNIOBEKa, MPUPOIBI H
o0miecTBa, MOHUMAaHHEM MaTeMAaTHYEeCKON Hayku Kak cdepbl YeloBeyecKon
JESTeIbHOCTH, JTAaloB €€ pa3BUTHS M 3HAYMMOCTH JUIS PA3BUTHUS ITUBHIIM3ALNH,
OBJIQ/ICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTHYeCKOM KyIbTypoil Kak CpelCcTBOM
MO3HAHWS MHUpPA, OBJIAJCHUEM TPOCTEHIIMMHU HABBIKAMU HCCIIEIOBATEILCKOM
NesTeNbHOCTH;

6) puzuueckoe BocnuTaHHE, (OPMHUPOBAHME KYJIbLTYPbl 310pPOBbS U
3MOLHOHAJIBHOIO 0J1aronoIyYHsi:

TOTOBHOCTBIO TIPHUMEHATh MaTeMaTHUECKHWEe 3HAHHWs B HMHTEPECaX CBOETO
3I0pOBbs,  BEIEHUS  370poBOro  oOpa3a  JKM3HM  (310pOBO€  IHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHSATHH U OTIBIXA, PETYISIpHas PU3NIECcKasi aKTHBHOCTD ),
c(OPMHPOBAHHOCTHIO HaBbIKA pe(IeKCUH, MPU3HAHUEM CBOETo MpaBa Ha OMIMUOKY U
TaKOro e Mpasa JIPyroro 4yejaoBeKa;

7) 3K0JIOTHYECKO€E BOCTINTAHHE:

OpHEHTaIel Ha TIPUMEHEHNE MaTeMaTHYECKUX 3HAaHUH U pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpY’Karoliei cpesibl, IIIAHUPOBAHUS MOCTYIKOB U OL[EHKH UX



BO3MOJKHBIX TIOCHIEICTBUI Ui OKpYKAIOIIeW Cpeabl, OCO3HAaHHEM TIJI00AIbHOTO
XapakTepa 3KOJIOTHYECKUX MPOOJIeM U IyTeil X pelIeHus;

8) amanTanusa K HM3MEHSIOIIUMCS YCJIOBHSAM CONMAJbHOH W NPHUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBUSAX HEOINPEACIEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOEH KOMIETEHTHOCTH 4epe3 NMPaKTHYECKYI0 NESTeIbHOCTb, B TOM YHCIIE
YMEHHUE YYUThCA Y OPYTUX JIIOJIEH, TpHoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HAHMSA, HABBIKH ¥ KOMIIETCHIIMH U3 OIBITA JPYTHX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMyIHpOBaTh UAEH, TOHATHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSIX, B TOM YHUCIE
paHee  HEWM3BECTHBIX, OCO3HaBaThb  JEPUIMTHI  COOCTBEHHBIX  3HAHMA U
KOMITETCHTHOCTEH, IUTaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHIUMAThH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TpeOyIOUmMH KOHTPMEp, KOPPEKTHPOBATh IPUHHMAacMbIe
pemieHust W JeHcTBUA, (POpMyTUpOBaTH W OICHHWBAaTh PHCKH U IOCIEICTBUS,
(bOopMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jornyeckne a1eHCTBUSA:

BBIBIAITH M XAPAaKTEPU30BaTh CYIIECTBCHHBIC INPU3HAKH MAaTEeMaTH4YECKUX
00BEKTOB, TIOHATHHA, OTHOIIEHUI MEXIy MOHATHIMH, (POPMYITHUPOBATH ONPEACTICHHS
MOHATUH, YCTaHABIMBATh CYIIECTBEHHbIN MpPU3HAK KJACCHU(PUKAIUU, OCHOBAHUS JUIS
0000111eHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a;

BOCIPUHUMATH,  (OPMYyIUPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHbIC U OTPULIATENIbHBIC, EAMHUYHBIC, YaCTHBIE U OOIIHNE, YCIOBHBIE,

BBIABJIATE MATCMATHUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IMMPOTHBOPCUYHA
B (baKTax, JaHHBbIX, Ha6J'IIOI[eHI/I$IX U YTBCPXKACHHUAX, NpcjlaraTb KPUTCpUH IJId
BBISABJICHUA 3aKOHOMepHOCTeI>'I u HpOTHBOpeqHﬁ;

ACJIaTb BBIBOJAbI C HMCIIOJIB30BAHUCM 3aKOHOB JIOTMKH, OCAYKTHUBHBIX M
UHAYKTHBHBIX YMOSaKJ'II-OLIGHI/II\/'I, YMOSaKJ'IIOLIGHI/Iﬁ 1O aHAJIOTHUH,

pa361/1paTL J0Ka3aTCJIbCTBA MATEMATHYCCKHUX YTBep)K)IeHI/Iﬁ (Hp}IMLIe n or
HpOTI/IBHOFO), MMPpOBOANTH CaMOCTOATCIIbHO HECJIOXKHBIC JOoKa3aTcJIbCTBa
MAaTCMaTHYICCKUX CI)aKTOB, BBICTPANBATL APryYMCHTALUIO, IIPUBOJAUTL IPUMEPHI U
KOHTPIPHUMCEDPHI, 000CHOBBIBATH COOCTBEHHEIC PaCCyKACHUA

BbIOMpaTh crnoco0 pemnieHus ydeOHOW 3agaud  (CpaBHHUBATh HECKOJIBKO
BapMaHTOB PELICHHUs, BHIOMPATh Hanbosee MOAXOJANUN ¢ YIETOM CaMOCTOSATENIBHO
BBI/ICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBaTeLCKHeE AeiicTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUNA WHCTPYMEHT I103HAHUS,
¢bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE U JIaHHOE, (QOpPMHpPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;



MPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIAaHY  HECJIOXKHBIN
AKCIICPUMEHT, HEOOJBIIIOE HCCIICIOBAHWE 10 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00bhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIy COOOI;

CaMOCTOSITENILHO (HOPMYITHPOBATH OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOr0 HAOJIOCHHMS, HCCIICIOBAaHMUs, OIICHUBATh JIOCTOBEPHOCTD IMOJYYCHHBIX
pPe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATHL BO3MOXXHOC PAa3sBUTUC TIIpOLECCa, a TAKXKC BbIABHUIATb
MPCAIOJIOXKCHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBIABJIATH HCAOCTATOYHOCTh H M30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX,
HeO6XOI[I/IMBIX JJI1 pCUICHUA 3aa4u,

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATb W HMHTEPIPETUPOBATH
MH(OPMALINIO Pa3IMYHbIX BUOB U (hOPM MpeacTaBICHUS;

BbIOMpaTh (opMy mpeacTaBieHUs HWHPOPMALMKM W WIUTIOCTPUPOBATH
pelaeMple 3a/1a41 CXeMaMH, JruarpaMMaMi, HHOH rpaduKoi 1 nX KOMOWHAIHSIMU;

OLICHMBATh HAAEKHOCTh I/IH(I)OpMaI_II/II/I IO KPUTCPHAM, IIPCHAIO0KCHHBIM
YUYUTCIIEM U C(bOpMy.]II/IpOBaHHBIM CaMOCTOATCIIbHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

BOCIPUHUMAThH U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBHUSIMU U
LeJIIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIHCBMEHHBIX  TEKCTaX, JaBaTb IOSCHEHHWs 110 XOJYy peLIeHHs  3ajJayH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B X0Jie OOCY)XIEHMs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX/J1aeMOU TEMBbI,
poOJIEMBI, pelaeMoi 3aJauu, BEICKa3bIBaTh WJICH, HALIEJICHHBIC HA TIOUCK PEIICHMS,
CONOCTABIIATb CBOM CYXKACHUSA C CYKIECHUAMHM JPYIMX Y4YaCTHUKOB JUajora,
oOHapyXHuBaThb pa3jMuMe€ M CXOACTBO TMO3MLIMHA, B KOPPEKTHOH dopme
(hopMyIIMpOBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

MIPEACTABIIATL PE3YJIBTAThl PELICHUA 3a1a4yd, DKCIIEPUMEHTA, HUCCIEAOBaHUs,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJIEHUS € Y4E€TOM 3ajad
Mpe3eHTalM1 U 0COOEHHOCTEHN ayAUuTOpUH;

MOHUMAaTh M HCMOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJIbHOU
paboTHI IPH pelICHUN y4eOHBIX MaTEeMAaTUUECKHUX 3a/1a4;

NPUHUMATh 1€1b COBMECTHOM JeATENbHOCTH, IJIAHUPOBAaTh OPTraHU3ALHIO
COBMECTHON paboThl, pacHpenensaTh BUAbl paboOT, IOroBapuBATHCA, OOCYXAATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00Cyk1eHUs, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JPYTHE), BHIOIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH
CBOU JICHCTBUSA C IPYTMMH YIEHAMHM KOMaH/Ibl, OLIEHUBATh KAue€CTBO CBOETO BKJaJa B
00K TPOAYKT 1O KPUTEPUSM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranusanus:

CaMOCTOATENIbHO COCTaBJISATh IUJIaH, AJITOPUTM pEHIeHUs 3aJadd (WM ero
4acTh), BEIOMPATH CIIOCOO pPEIIEHUs C YIETOM HMEIOMIUXCS PECypCOB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH HH(OpMaIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

BJIaACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoLIEcCa U peE3yibTara
peICHUA MaTeMaTHYeCKOMI 3aa4H,

npeaABUACTbL TPYAHOCTH, KOTOPLIC MOI'YT BO3HUKHYTH IIPpU PCHICHUH 3aJd4dH,
BHOCHTBH KOPPEKTHUBBI B JCATCIbHOCTh HA OCHOBC HOBBIX O6CTO${TCHBCTB, HaﬁﬂeHHHX
OI_HI/IGOK, BBIABJICHHBIX pr,HHOCTeﬁ;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa JACSITEIBHOCTA MOCTaBICHHOW LETU M
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTH)KCHUS WU HEIOCTHKEHMS IIeJId, HAXOIHUTh
olMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHny oOydeHus B 7 kJacce oOyyarolIMHCS MOJYYUT —CJEIyHOIUe
IIpEIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BIYUCTIEHUS

BeImonHATh, coderas YCTHbIE M IHCHMEHHBIC TPHEMBI, apHPMETHUYSCKUE
JEUCTBUSA C pallMOHAIBHBIMU YUCIIaAMU.

HaxomuTh 3HAa4YeHWS YHCIOBBIX BBIPAKEHUH, NPHUMEHATH pPa3HOOOpa3HbIC
CrocoObl W TPHUEMBI BBIUMCICHUS 3HAYEHUH JIPOOHBIX BBIPAKCHHH, COAEpIKAIINX
OOBIKHOBEHHBIC U JICCATUIHBIC IPOOH.

[lepexonute OT oaHOW (OpMBI 3amuMcu 4YUCeNl K JApPYyroi (ImpeoOpa3oBHIBATH
JECSITHYHYIO IPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCITHYHYIO, B YaCTHOCTHU B
OECKOHEUYHYIO JIECATUYHYIO APOOB).

CpaBHHBATh U yIOPSAI0YMUBATH PALIMOHATIBHBIC YKCIIA.

OxpyryTh unca.

BrINOMHAT TPUKUIKY M OLIEHKY pe3yiibTaTa BBIUMCICHUMN, OLICHKY 3HAYCHHI
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBHUS CO CTENEHSMU C HaTypalbHBIMU
ITOKA3aTEeIISIMH.

[IpuMeHATHh NMpU3HAKK AETUMOCTH, Pa3JIOKEHUE HAa MHOXKHUTEIN HATYPATIbHBIX
YHCel.

Pemate npakTMKO-OpPUEHTHPOBAHHBIE 3aJadyM, CBSA3aHHbIE C OTHOLICHUEM
BEJIMYUH, TMPOMOPIMOHAIILHOCTEIO BEIWYHH, TPOLEHTAMU, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3aJad C Y4ETOM OrpaHUYEeHHH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuaredpanyecKkue BbIPaKEeHHUA

Hcnons3oBarh anredpanyeckyro TEPMHUHOIOTUIO U CHUMBOJIUKY, TPUMEHSTD €€ B
MIPOILIECCE OCBOEHHS Y4eOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPDQXKCHHH TIPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrimonHsaTes ipeoOpa3oBaHus 1EJ0TO BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM
MOOOHBIX CIIAaraeMbIX, PACKPHITHEM CKOOOK.

BrimonHAT, yMHOXKEHHME OJHOYJIEHA HA MHOTOWIEH M MHOTO4YJIeHa Ha
MHOTOYJIEH, MPUMEHATH POPMYJIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.



OcCymiecTBIATh Pa3OKEHUE MHOTOWICHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOKHUTEJSI, TPYNIUPOBKU CIaraéMblX, MPUMEHEHHUS
(hopMyI1 COKPAEHHOTO YMHOXKECHHUSI.

[IpumensTh peoOdpa3oBaHrs MHOTOUICHOB JJIsl pEUICHHs Pa3jNyYHbIX 3aja4d U3
MaTEeMaTHKHU, CMEXHBIX PEAMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajbHBIMU I[OKa3aTeasiMU s
peoOpa30BaHUs BEIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pewate sMHEVHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, INPUMEHss IpaBUia
nepexo/ia OT UCXOJHOTO YpaBHEHHs K paBHOCHIbHOMY eMy. [IpoBepsTh, siBaseTcs nu
YHCJIO KOPHEM YpaBHEHHUS.

[IpumensTh rpadguyueckue METOAbl NMPU PEHICHUH JIMHEWHBIX YpaBHEHHH U MX
CHCTEM.

[lonOupats mnpuMepsbl Map 4HCET, SBISIOUIMXCA PEHICHHEM JIMHEHHOTro
ypaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHON IMJIOCKOCTU TpaduK JTUHEHHOrO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, TIOJIB3YSACh TPaUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemarp cuctemsl IByX JMHEWHBIX YpaBHEHHH C JBYMS IEpEMEHHBIMU, B TOM
qrcie rpaduIecKy.

CoctaBnarh W pewmaTh JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIIOBHUIO 3ajjaud, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4¥ MOJY4YCHHBIN pe3ynbTar.

DOYyHKIUH

N3006paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM
KOOp/AMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alUCHIBATh YMCIOBHIC NMPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHMHATAM,
CTPOUTH rpauKu JUHEHHBIX QyHKIUI. CTpouTth rpaduk QyHKIuU Y = [X|.

OnuceBaTh € TMOMOIIBIO (YHKIMH HM3BECTHBIE 3aBHCHMOCTH  MEXIY
BEIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENILHOCTD, BpEMSI, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuii crnoco0 MpeacTaBiICHUs W aHanu3a HHQpOpMaIuH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMAINIO U3 IpauKOB peaslbHBIX MPOLECCOB U
3aBUCHMOCTEMN.

K koHny oOydeHus B 8 kJacce oOyyaromuicss MOMYYUT —CJEIyHOIue
MIpeIMETHBIE PE3YIbTAThI:

Yucsia ¥ BBIYHCIEHUS

Hcnonb30BaTh HayaJbHblE NPEACTABICHHUS O MHOXECTBE JEHCTBUTENBHBIX
qrceN JJIS CPAaBHEHUS, OKPYIJICHHS M BBIUMCIICHUH, M300pa)xkaTh JEHCTBHUTEIHHBIC
quciaa TOYKaMy Ha KOOPJIMHATHOM MpsIMOH.

[TpuMeHsATh TIOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHble KOPHHU, HCHOJIb3yd MNpPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBINOIHATH
npeoOpa3oBaHus BRIPAKEHHI, COJIEpKAIINX KBAIpaTHBIE KOPHH, HCITONIB3Yys CBOMCTBA
KOpHEH.

Hcnonp30BaTe 3amucu OONBIIMX M MaJbIX YHCET C IMOMOIIBIO TECATHYHBIX
npobeii u creneneit yncna 10.

AJiredpanyeckue BbIpaKeHUs



[IpuMeHATh MOHATHE CTENEHM C LEJNbIM  II0Ka3aTeleM,  BBIIIOJIHATD
peoOpa3oBaHus BBIPAKEHHH, COEPIKALINX CTEIIEHH C LeJIbIM II0KA3aTEeIeM.

BBINONMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAMOHAIBHBIX BBIPAKEHHH Ha
OCHOBE ITPaBUJI ICHICTBUN HaJl MHOTOWICHAMH U aJIreOpandyecKuMu IpoOsMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpuMeHsATH NpeoOpa3oBaHUs BBIPAKEHUN AJI PEIIEHUs pa3IMyHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEATILHOM MTPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEWHblE, KBaJApaTHbIE YpPAaBHEHUS M pPallMOHAIbHBIE YpPaBHEHUS,
CBOJAIIUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IByMs IIEPEMEHHBIMH.

[IpoBOANTH HpOCTEUIINE HCCIIECIOBAHMS YPABHEHUM U CHCTEM YPABHEHUM, B
TOM YHCJIE C IPUMEHEHUEM IrpaduyecKux MpeCTaBIeHUN (yCTaHaBINBATh, UMEET JIH
YpaBHEHUE WIN CUCTEMA YPaBHEHUM PEILICHNUs, €CJIU UMEET, TO CKOJIbKO, U IPOYEE).

Ilepexoauth OT ciOBeCHOH (OpMYIMPOBKM 3ajauu K e€ anredpandeckoi
MOJEIIM C IIOMOIUBK) COCTABJIICHWS YpPAaBHEHMS WIM CHCTEMBl YypaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJY4EHHBIN pe3yJIbTar.

[IpuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, pellaTh
JMHEWHbIE HEPAaBEHCTBA C OJHOM MEepeMEeHHON U MX CHCTEMBI, 1aBaTh I'papUuecKylo
MJUTFOCTPALIMIO0 MHOYKECTBA PEIICHUH HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[loHnMaTh W WCHOJB30BATh (PYHKIMOHAIBHBIC TOHSATHS M SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE OOO3HAYEHMs), OMNpENeATh 3HaueHHe (GYHKLUUU 110 3HAYEHUIO
apryMeHTa, ONpeeNsaTh CBOMHCTBA (YHKIMH 1O e€ rpaduKy.

Crtpoutb rpaduku 3J€MEHTapHbIX QYHKIUHN BUA:

y = k/X, y = X2, Y = X3,y = |X|, Y = VX, OIHCBIBATb CBOWCTBA YHCIOBOMN (YYHKIIHH
o e€ rpaduxky.

K konmy oOyduenuss B 9 KkJjacce oOydalMIUICS TMOTYYUT — CIEAYIOLINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YHCIIA.

BoinonHATe apupmMeTHueckue IEeHCTBUS ¢ pallMOHATIBHBIMU YHCIIAMM, COYETast
YCTHBIE WM IHCBMEHHBIE INPHUEMBI, BBIIOJIHATH BBIYHUCICHHUS C HPPalMOHAIBHBIMU
YHCIIaMU.

HaxonuTs 3HaueHUsl CTENEHEN C LIEJIBIMH MOKA3aTENsIMU U KOPHEH, BBIYUCIIATh
3HAYEHUS YHUCIIOBBIX BBIPAKEHUH.

OKpyryiATh  IE€WCTBUTENBHBIE YHCIA, BBINOJIHATH NPUKUAKY peE3yJbTara
BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHbIE U KBaJipaTHbIE YPaBHEHUS, YPaBHEHHUS, CBOASILUECST K HUM,
npocTelime ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemate cuctemMbl OBYX JIMHEHHBIX YpPaBHEHHMHM C JABYMsl IIEPEMEHHBIMU M
CHCTEMBI JIByX YPaBHEHMM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpamvdecKuM  CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPAaBHEHMSI MJIM CUCTEMBI IBYX YPaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBONTH THpOCTEMIINE HCCIENIOBAHMS YPABHEHWW W CHCTEM YPABHEHUH, B
TOM YHCJIE C TPUMEHEHHEM IrpauuecKuX MpeaCTaBIeHUN (yCcTaHABIMBATh, UMEET JIH
YpaBHEHHE WM CHCTEMA YpaBHEHHH peIIeHHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).



Pemate nuMHEWHBIE HEPaBEHCTBA, KBaJpaTHbIe HEPaBEHCTBA, H300pakaTh
pElIeHNe HEPAaBEHCTB HAa 4YHMCIOBOW NPSIMOM, 3alMCBIBATH PELICHHE C IIOMOILBIO
CHMBOJIOB.

Pemarp cucreMpl TMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
IIPSIMOM, 3aIIUCBIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a/auy.

DOYyHKIUH

Pacrio3naBath (GyHKIMHM W3y4eHHBIX BHIOB. I[loKa3biBaTh CXEMATUYCCKH
pacmojoKeHHe  Ha  KOOPAMHATHOM  IUIOCKOCTH  TpaduKOB GyHKIMI
puna: Y =KX, y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y=  Vx,y=

[X|, B 3aBucMMOCTH OT 3HaueHNIi KOIDYHUIHEHTOB, OUCHIBATL CBONCTBA (YHKIMA.

Crpouth U m300pakaThb CXeMaTU4YEeCKH TpadUKu KBaJApaTHUHBIX (PYHKIUH,
OIMCHIBATh CBOMCTBA KBaJPAaTUYHbIX (PYHKIMH IO UX IpadrKaMm.

Pacrnio3naBath KBajpaTHyHYIO (QYHKIHIO 1O (hopMyse, MPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX GYHKLUHN U3 peabHOM JKU3HU, PU3HKH, TEOMETPHH.

YucioBbIe MOCJIe10BATEIbHOCTH U MPOrPecCHu

Pacrnio3HaBaTh apu(MeTHUECKYI0 U T€OMETPUYECKYIO IIPOrPECCUU MPHU Pa3HbIX
crioco0ax 3agaHusl.

BbImonHATE  BBIYMCICHMS € MCIOJb30BaHMEM (GopMyal N-TO  4ieHa
apru(METHIECKON U TE€OMETPUIECKOM MPOTPECCHiA, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh wieHbl IOCJIEJOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
IUIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATEIBHOCTSAMHU, B TOM
qucie 33/a4d M3 PEaTbHON KM3HM (C MCIOIB30BAHUEM KAIBKYIATOPA, IMUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne ni/m1|| HammeHoBaHue pa3/ielioB U TEM MPOTPaAMMBbI H
Bcero KontposbHbIe OnexTpoHHbIle (1IUGPOBBIE) 00pa30BATEIBLHBIE PECYPCH
paboThI
1 Uucna v BeruucicHus. PanmonanpHbie uncia || 25 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f415b901]]
2 AnreOpanyecKkue BhIpaKeHUs 27 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415b90]]
3 YpaBHEHHS 1 HEPABCHCTBA 20 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415b90]]
4 Koopaunats! u rpadpuku. OyHKImm 24 1 [[bubmmoreka LIOK
https://m.edsoo.ru/7f415b901]]
5 [ToBTOpEeHME 1 0000IIEHNE 6 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415b90]]
OBIIEE KOJIMYECTBO YACOB I1O 102 5
I[MTPOT'PAMME
8 KIIACC
Ne || HaumeHnoBaHue pa3zienoB U TEM MPOTPaMMBbl ‘ H
n/n Bcero|| KontponbHbie OnexTpoHHbIe (IM(poBbIe) 0Opa3oBaTEIbHbIE
paboTsl pecypehl
‘1 HIIcha U BeIYKCIIeHUs. KBagpaTHble KOpHU H 15 H[[BI/I6J1H0TeKa HOK https://m.edsoo.ru/7f417af8]]
2 Yucna v BeraricieHusi. CTEneHb ¢ HeTbIM 7 [[bubnuroreka [TOK https://m.edsoo.ru/7f417af8]]

IIoKa3aTcjiemM
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3 Anrebpanueckue BoipaxkeHus. KBaapaTHeblii 5 1 [[Bubmmoreka IIOK https://m.edsoo.ru/7f417af8]]
TpEXUICH
4 AnreOpanuecKue BHIPaKECHHUS. 15 1 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]
Anrebpanueckas 1poob
5 YpaBHeHus 1 HepaBeHCTBA. KBasparHbie 15 1 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]
ypaBHEHUS
6 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 [[bubauoreka ILIOK https://m.edsoo.ru/7f417af8]]
YpaBHEHUN
‘7 HypaBHeHI/ISI 1 HepaBeHCTBa. HepaBeHcTBa H 12 H 1 H[[BI/I6J'H/IOT6K8. LIOK https://m.edsoo.ru/7f417af8]] ‘
‘8 HCDyHKuI/H/I. OCHOBHBIC TIOHSATHSI H 5 H H[[BH6JH/IOTeKa LOK https://m.edsoo.ru/7f417af8]] ‘
‘9 Hq)yHKIlI/II/I. YucnoBblie GyHKIUH H 9 H H[[BH6JH/IOTeKa LIOK https://m.edsoo.ru/7f417af8]] ‘
‘10 “HOBTOpCHI/Ie 1 000011IeHIEe H 6 H 1 H[[EH6J1H0TeKa LOK https://m.edsoo.ru/7f417af8]] ‘
OBIIEE KOJIMYECTBO YACOB I10 102 5
I[TPOI'PAMME
9 KJIACC
Ne HanmenoBanue pa3ieinoB U TEM IPOrpaMMBl H
n/n Beero|| KonTponbHbIe DnekTpoHHbIE (UPPOBHIE) 0OPA3OBATENLHBIE
paboThI pecypcsl
1 Uucna u BerunciieHus. JlelcTBUTENBHBIC YHCa 9 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f419d08]]
2 YpaBHEHMS U HEPABEHCTBA. Y PABHEHMSI C OTHON 14 1 [[bubmnoreka LIOK
IEPEMEHHOM https://m.edsoo.ru/7f419d08]]
3 YpaBHeHHs 1 HepaBeHCTBA. CHCTEMBI ypaBHEHHI 14 1 [[PubmuoTexa [JOK
https://m.edso0.ru/7f419d08]]
‘4 HypaBHCHI/ISI u HepaBeHcTBa. HepaBeHcTBa H 16 H 1 H[[BI/I6HI/IOTeKa HOK
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||

|

Inttps://m.edsoo.ru/7f419d08]]

5 DOyHKIUH 16 1 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f419d08]]
6 UuciioBble MOCIIEI0BATEILHOCTH 15 1 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f419d08]]
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 [[PubmuoTexa [JOK
SHaHUT https://m.edsoo.ru/7f419d08]]
(OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME || 102 | 6 |
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