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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO 0OmIeEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHUE IPYTUX AUCHUILIMH, KaK €CTECTBCHHO-HAyYHOT0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IOBCETHEBHON JKHU3HU.
Pa3zutne y oOywarommxcsi HAay4dHBIX MPEICTABICHUA O TPOUCXOXKIECHHUH U CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBICHUH U
IPOLIECCOB B TPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpsl oOecriednBacT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JCUCTBHS U BBIBOJBL, (hOPMYIUpPOBATh yTBepxkIeHHUA. OCBOeHHE Kypca anreOpsl oOecriednBacT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
MHIIyKTUBHBIC PACCYKACHHUsS, 0000IIeHNe M KOHKPETH3aluio, a0CTparupoBaHUE M AaHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
00yJaloUmMXcs, TO3TOMY CaMOCTOSITEJIbHOE pEIIeHHE 3afad  SBISETCS — pealu3anueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YIEHUSI.

B crpykType mporpaMmsbl ydyeOHOTO Kypca «AnreOpa» Iuisi OCHOBHOTO oOIIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEpPXKATEIbHO-METOANYECKHE JTUHUM: «YuClia U BBIYUCICHUSY,
«AnreOpanydeckie BBIpaXEHUS», «YpaBHEHUs W HepaBeHCTBay, «Dynkuum». Kaxnas u3 atux
COJIepKATEIbHO-METOJUYECKUX JTMHAN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET M3ydeHHs Kypca,
B3aUMOJICHCTBYSI C JPYTUMH €ro JMHUAMH. B Xone u3ydeHus y4eOHOro Kypca oOydaromumcs
NPUXOHUTCS JIOTHYECKH PacCyKAaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3M
C 9THM B TIpOrpamMMmy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpPEICTAaBICHHBIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIIOCOOCTBYIOIINE OBJIQJICHUIO OOYYAIOMIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKOro
s3p1ka. Coziep KaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne JMHUHM «YWCna W BBIYUCICHUS» CIY’)KUT OCHOBOHW JUIS NTANBHEHIIETO WM3Yy4eHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO y OOy4aroIuXcs JIOTMYECKOTO  MBIIUICHMS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHM3HU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M MUPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEHCTBUTENFHOM YHCIe. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Copneprxanue IByX aiareOpanyeckux JMHUN — «Anredpanyeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEPAaBEHCTBa» CHOCOOCTBYET (HhOPMHPOBAHHUIO y OOydaroIIMXCsl MaTeMaTHYeCKOIo ammapara,
HEOOXOMMOro JJsi pelieHHusl 3ajjad MaTeMaTUKH, CMEXHBIX NPEAMETOB U IPaKTHKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOTro oOmIero ooOpa3oBaHUs y4eOHBIN MaTepHal
IpYNIUpPYEeTCs BOKPYT pAalMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAaYeHHE
MaTeMaTHKH KaK s3bIKa JJIS TIOCTPOCHUS MATEeMaTHYECKUX MOJEJICH, ONMMCAHHs MPOILECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKe AajbHEMWIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUSI, HEOOXOJWMOTO, B YaCTHOCTH, /I OCBOGHHS Kypca
UHPOPMATUKH, M OBJIAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxieHuil. [IpeobpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEM K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne (QyHKIIMOHATBHO-TPAGUIECKON JHHUW HAIEJICHO Ha TOJTYYeHHE OOYyJaroUIMMHUCS
3HaHUHM 0 (PYHKIMAX KaK BaXKHEUIIeH MaTeMaTHu4ecKOd MOJEIH JJISi ONMHMCAHUS U MCCIEeTOBAHUS
pa3sHOOOpa3HBIX TIPOIECCOB W SBICHWH B Tpupoae u oOmecTBe. V3ydeHnme Matepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOLIMXCS YMEHHs HCIOJIb30BATh PAa3IMUHBbIE BBIPA3UTEIbHBIE



CpEICTBa sI3bIKa MAaTEMAaTHUKU — CIIOBECHBIC, CHUMBOJHYECKHE, rpauuecKkre, BHOCHT BKIAJ B
dbopMupoBaHUEe IPECTABICHUNA O POJIM MATEMATUKH B PA3BUTUN IUBUIM3AINH U KYJIbTYpBHI.
Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcs y4eOHBI Kypc «Anredpay, KOTOPBIH
BKIJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha n3ydenne yueOHOTO Kypca «Anredbpa» orBoautcs 306 dacos: B 7 kiacce — 102 gaca (3 ygaca
B HeJento), B 8 kitacce — 136 vaca (4 yaca B Heneno), B 9 knacce — 136 vaca (4 yaca B HEZIeIo).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHbBIE U AECATUYHBIEC, MEpPeXox OT OAHOW (hOpMBI 3alUCH JIpoOed K Apyroil.
[lonsiTHE paLMOHAIBLHOIO YHUCIA, 3alUCh, CPAaBHEHME, YIOPSAOYMBAHME DPALMOHAIBHBIX YHUCEI.
Apudmernueckue IeicTBUA ¢ pallMOHAJIBHBIMU YnciamMu. Perienne 3ai1a4 U3 peasbHON MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HAaTypaJIbHbIM IIOKa3aTesIeM: ONpeAeieHHEe, MPeoOpa30oBaHUE BBIPAKEHUH HAa OCHOBE
OTIpeJIeJIeHUs], 3aUCh OONbIIMX Yyucel. IIpomeHTsl, 3anmuch MPOLEHTOB B BUAE IpoOH U ApoOu B
BH/JIE MPOLICHTOB. Tpu OCHOBHBIE 3a/1a4X HA IPOLEHTHI, PELICHHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKH.
[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAJIBbHBIX YUCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.
Auredpanyeckue BbIpasKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAYCHUE BBIPAXKECHHS C IepeMeHHOW. JlomycTuMble 3HaYeHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHIE (HopMysbl. Beruncienus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPaKEHHH, TOXKIAECTBEHHO DPABHBIE BBIPAXKEHUS,
IpaBwia IpeoOpa3oBaHus CyMM W IPOM3BENIEHUM, MpaBuia PacKpbITUS CKOOOK M IPUBEICHUS
OJIOOHBIX CaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl u MHorowieHel. CreneHb MHorouneHa. CIl0)KEHHE, BBIUUTAHUE, YMHOXKEHUE
MHOTOWwIeHOB. DOpMyJIbl COKpAlIEHHOIO YMHOKEHHMs: KBAaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxeHre MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs M HEPaABEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHMs, IIpaBUja IMpeoOpa3oBaHMs YPaBHEHUsS, PaBHOCUIBHOCTb
YpPaBHEHUU.

JIuneiiHOe ypaBHEHHE C OJHOW INEPEMEHHOW, YMCIO KOPHEH JIMHEHHOIO YPAaBHEHMsI, PEIICHHE
JTUHENHBIX ypaBHeHUH. CocTaBleHNEe ypaBHEHUH IO YCIIOBUIO 3a/1a4uM. PelieHre TeKCTOBbIX 3a/1a4 ¢
IIOMOUIBIO YPaBHEHUI.

JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. CucreMa AByX JTUHEHHBIX YpaBHEHHUN
C IByMsl IepeMeHHbIMU. PelieHne cucreM ypaBHeHH criocoOoM nojacTaHoBKU. [Ipumeps! pemenus
TEKCTOBBIX 33]1a4 C [IOMOILIbIO CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopnunara toukn Ha npsmon. UucioBble mpoMexyTKH. PaccTostHue Mexay JIBYMs TOYKAMH
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHass cucrema koopauHat, ocu Ox m Oy. AlOcumcca W OpJWHATA TOYKH Ha
KoopAMHAaTHON mockocT. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocteil. [lonstue ¢pynkuuu. I'papuk Gynkuuu. CsoiictBa QyHkumid. Jluneinas
bynkuus, e€ rpaduk. I'paduk ¢pynkimu y = |X|. I'padudeckoe penieHue TMHEHHBIX ypaBHEHHN U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KVIACC

Yuciia ¥ BbIYUCICHUA

KBanpatHbiit kopeHb u3 uncna. [lonsTre 00 uppanuoHanbHOM yKcie. JlecaTUuHble TpUOIMKeHUS
uppaluoHanbHEIX yncen. CBoiicTBa apupMeTHYecKHX KBaJpaTHBIX KOpHEH M UX NPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. [[eficTBUTEIbHBIE YHCIIA.

Crenens ¢ 1eTbIM MTOKa3aTeneM U e€ cBoiicTBa. CTangapTHas 3alluCh Ynca.

Auredpanyeckue BbIpasKeHHs

KBagpatsslil TpEXUiIeH, pa3IoKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckas 1po0b. OCHOBHOE CBOICTBO anreOpandeckoil npobu. CroxkeHue, BbIYMTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. ParimonanbHbie BoIpaKeHUS U UX IPeoOpazoBaHueE.



YpaBHeHUS M HEPABEHCTBA

KBagparnoe ypaBHeHue, dopmysia KOpHEH KBaJapaTHOTO ypaBHeHHUsA. Teopema Buera. Pemenue
YpaBHEHHH, CBOAAIIMXCS K JIMHEHHBIM W KBaapaTHeIM. [Ipocteiimmme npoOHO-palnoHaIbHbIE
YPaBHEHHUS.

I'paduueckas nHTEpHpETalMs YpaBHEHUH C ABYMS IEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHHUN
C IByMs IepeMeHHbIMHU. IIpuMepsl penieHus CUCTEM HENMHEWHBIX YPaBHEHMM C JBYMs
[IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA UM UX cBoWcTBa. HepaBeHCTBO ¢ ONHOW IepeMEHHON. PaBHOCMIIBHOCTH
HEpaBEHCTB. JIMHEHHbIC HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEeMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUA

[Tonstre ¢pynkmuu. OOGIACTh ONPEISIICHNUS U MHOXXECTBO 3HaueHUH GyHKIH. CriocoObl 3aJaHus
hyHKIHA.

I'papux ynkiun. Yrenue coictB ¢(yHkumu mo e€ rpaduxy. IIpumepst rpaduxoB ¢yHKUIUH,
OTPa)KAIOILUX PealbHbIE IPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, MX T'paduKy.
OyHKIMN Y = X2,y = X3,y = VX, y=|x|. Tpamueckoe pemenne YPaBHEHUI U CUCTEM ypaBHEHUM.

9 KJIACC

Yucsia ¥ BLIYUCICHUA

PanmonanbHbple yucia, UppalMOHAIbHBIE YMCIIA, KOHEUYHbIE M OECKOHEYHBIE JECATUYHBIE APOOU.
MHOXeCTBO J€HCTBUTENbHBIX 4YHMCEN, JEHCTBUTENBHBbIE 4YMCIa KaKk OECKOHEUHbIE JeCATHYHBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHCTBUTENBHBIX YHCEN U
KOOpJAUHATHOM NPAMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE ACHCTBUS C JeHCTBUTEILHBIMU YHCIIaAMHU.
PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.
[TpubnmxEéHHOE 3HAUEHHUE BEMYMHBI, TOUHOCTh NpuOmmxenus. Okpyraenue uucen. [Ipukuaka u
OLICHKA PE3yJIbTaTOB BBIYUCIICHU.

YpaBHeHUs M HEPaABEHCTBA

JInnennoe ypaBHenue. Penienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM.

KBagparHoe ypaBHeHme. PemenHue ypaBHEHHH, CBOASIIMXCA K KBaApaTHBIM. bHKBagpaTHOE
ypaBHeHUe. IIpumepsl pelieHus ypaBHEHUH TPETbE U YETBEPTOM CTENEHEW pa3iloKEHHEM Ha
MHOXUTEH.

Pemenune npoOGHO-palMOHANIBHBIX YypaBHEHUH. PeleHne TEKCTOBBIX 3aj4ad  ainredpandyeckum
METOA0M.

VYpaBHeHHE C IByMs IEpEMEHHBIMH M €ro rpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH C
JBYMs IIEpEMEHHBIMU. PellleHne cuctem AByX YpaBHEHHM, OJJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUH ¢ ABYMsI IEpEMEHHBIMHU.
Perrenre TekCTOBBIX 33724 anreOpanyecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne TMHEMHBIX HEPABEHCTB C OAHOW NIEPEMEHHOM. Pemenne cucTtemM JTMHENHBIX HEPABEHCTB C
onHoi mnepeMeHHOM. KBaapaTHble HepaBeHCTBa. I'paduueckas MHTepHpeTalusi HEpaBEHCTB U
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKIUH

KBanpartuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabomna, koopnHATHI BEpIIMHBI Tapa0doJIbl, OCh
CUMMETpPUU MapaboJIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

Yucii0BbIE N10CJI€10BATEIBHOCTH U NPOrPeCcCUH

[ToHsiTHE 4YWCIOBOM  MOCIEIOBATEIBHOCTH. 3aJaHUE  IOCIEI0BATEIIbHOCTH  PEKYPPEHTHOMU
bopmyoit u hopmysoit N-ro yseHa.



Apudmerndeckass U reomerpudeckas mporpeccur. @opmynbl N-To YieHa apuPMETHUYECKON H
F€OMETPUYECKON MPOrPECCHid, CYMMBI NEPBBIX N YJIEHOB.

N300pakeHre 4IEHOB apU(PMETHYECKOH UM TIeOMETPUYECKOH TNpOrpeccuii TouykamMHM Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIA U SKCITOHEHIIMAIBbHBIN pocT. CIOKHBIEC MPOLICHTHI.
INJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHUS ITPOrpaMMBbl YI€OHOTO Kypca «Asredpa» XapaKkTepPU3yIOTCS:
1) naTpuoTHyYecKoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSAILIEMY POCCHUUCKONW MaTeMaTHUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCHUMUCKMX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K MCTIOJb30BAHMIO ATUX JOCTHXKCHHUH B APYTUX HAyKaxX U MPHUKJIAJIHBIX cdepax;

2) rpa:KIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA W  pealld3allid  ero  Ipas,
MPEJICTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAIIUYHBIX CTPYKTYP, SIBICHUIA,
MPOLIEAYp TPAXKIAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCTIMTAHHE:

YCTAaHOBKOM HA aKTHUBHOE Yy4yaCTHE€ B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOu
HAIPaBJIICHHOCTH, OCO3HAHMEM BAYKHOCTH MAaTEMaTHYECKOTOo OOpa30BaHUS Ha MPOTSIKCHHH BCEH
KU3HU ISl YCIIEHIHOW MPOQECCHOHANBHON NESITeNbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM HUHIMBHAYyAIbHON TPAEKTOPUU O00pa30BaHUS U >KMU3HEHHBIX
IUJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a7a4, pELICHU, pacCyKJICHUI, YMEHUIO BUJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTALIMEH B JICSITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX MPEACTABJICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, NMPHPOALI W OOIIECTBa, MOHUMAaHUEM MAaTEMAaTHYCCKOM
HayKd Kak cdepbl YeIIOBEUECKOU JeATEeTbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH JIJISl Pa3BUTHUS
LUMBWIA3ALMHU, OBJIAJICHUEM S3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKOM KYJIbTYpOH KaK CPeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MMPOCTEUIINMHU HAaBbIKAMU UCCIIEIOBATENBCKON JIEITEIBHOCTH;

6) ¢usnueckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbSI W 3MOLHOHAJBHOIO
os1aromostyums:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHHUS B HHTEpPECax CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOTO 00pa3za KU3HU (3A0POBOE IMHUTAHHME, COATIAHCUPOBAHHBIN PEKUM 3aHITHH U OT/AbIXA,
perynspHas (usudeckas aKTUBHOCTBH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedJIeKCUu, MPU3HAHHEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO e MpaBa APYyroro 4eIoBeKa;

7) 3K0J0rHYeCKOe BOCIIUTAHME:

OpUEHTallMe Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUM Ui pelIeHus 3aaad B o0JacTu
COXPAHHOCTH OKpYXalollled Cpepl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MOCJICICTBUM JIJII OKPY’KaIoIIeW Cpebl, OCO3HAaHUEM TJIOOATBHOTO XapakTepa HJKOJOTHUYECKHX
mpo0JieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUAM COLMAJIBHOM M IPHPOJAHOM Cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSAX HEONPENEIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYHUThCA y IPYTUX
Tmoael, mpuodpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIIETEHIIMH U3
OTIBITA JPYTHX;



HE00XO0IMMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hclie (POPMYITUPOBATH UJIEH, TTOHSITHS,
TUNOTE3bl 00 00bEeKTaX M SBJICHMSIX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABaTh IEHUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHMPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAlUIO Kak
BBI30B, TPEOYIOMMIA KOHTpPMEp, KOPPEKTUPOBATh TPUHUMAEMbIC pEHICHUS W JICHCTBUS,
(GbopMyIHMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.
METANPEMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHUS

ba3oBble Jiornyeckue 1ecTBUA:

o BBISIBJISITH W XapakTEpHU30BaTh CYHIECTBEHHBbIC IMPU3HAKKM MaTEeMaTHUYEeCKUX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUSAMU, (POPMYIUPOBATH OIpE/IeTICHHs] IOHATUH, yCTaHABINBATh
CYIIECTBCHHBIN MPU3HAK KIACCHU(UKALMU, OCHOBAHUS JJsi OOOOIICHUS M CPaBHECHHSI, KPUTCPUU
MIPOBOJIMMOTO AHAJIN3A;

o BOCIIPHHUMATh, (OPMYJIHPOBATh M MNpPeoOpa3oBHIBATh CYXKACHUS: YTBEpAHUTEIbHBIE U
OTpHILIATENIbHBIC, €AMHUYHBIC, YACTHBIC U O0IIE, YCIOBHBIE;
o BBISBJIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEUMs B (akTax,

JAHHBIX, HAOIIOJICHUSAX U YTBEPKICHUSX, MIpeyIaraTb KPUTEPUU JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEH
U IPOTUBOPEYUHIA;

. JienaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHMBHBIX W HMHIYKTUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o pa3duparh J0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKIEHUH (MpsiMble M OT MPOTHUBHOTO),

MIPOBOJIUTH CAMOCTOSATEIIBHO HECIIOXKHBIC JOKa3aTeIbCTBA MaTEMaTHYCCKUX (PaKTOB, BHICTPAUBATh
apryMEHTalMIo, TNPHUBOJUTH MPHUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyxIeHus;

o BEIOHMpATh CIIOCO0 pelieHus y4eOHO# 3a1a4un (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanOOJIee TIOIXOAIINNA C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrple ucciie10BaTeIbCKHE AeHCTBHS

. HCII0JIb30BaTh BONPOCHI KaK HCCIENI0BATEIbCKUM MHCTPYMEHT IO3HaHUSA, (OPMYJIUPOBATH
BOIIPOCHI, (PHUKCUPYIONIHE POTUBOpPEUHE, MPOOIEMy, CAMOCTOSATEIHPHO YCTaHABIMBATH UCKOMOE H
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

o MPOBOAWTH TI0 CAMOCTOSTEIHHO COCTaBJICHHOMY TUIAHY HECIIOXKHBIH OJKCIICPUMEHT,
HEOOJIBIIIOE HCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa,
3aBHCHMOCTEN 0OBEKTOB MEXIY COOOI;

o CaMOCTOSITENIEHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO pe3ysibTaTaM MPOBEASHHOTO
HaAOJIOJICHUs, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3yJbTaTOB, BBIBOJOB U
0000I1IeHHI;

° HpOFHO3I/IpOBaTB BO3MOXXHOC paBBI/ITl/Ie HpOHCCCﬂ, a TAaK>XKXC BBIABHUTIATH npez[nonon(eHI/m [0)
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

o BBISBIISATH HEIOCTaTOYHOCTh M M30BITOYHOCTh MH(OpPMAIMM, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4H;

o BbIOMpaTh, AaHAIU3UPOBATH, CHUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HHGPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM IMpeacTaBICHUS;

o BbIOMpaTh (opMy MpejacTaBieHUs WHGOPMALMKM U WIUIIOCTPUPOBATH pELIaeMble 3a/1a4u
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

o OLICHUBAaTh HAAE&KHOCTh HMH(OpPMALMM MO KPUTEPUSIM, NPEIJIOKEHHBIM YUUTEJIEeM WU

c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.
KoMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHA:



o BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH M IIENSIMHU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M HHCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHNUS 3aJa4, KOMMEHTHPOBATh ITOJy4YE€HHBIM PE3yIIbTAaT;

o B X0/ OOCYXIEHHs 3alaBaThb BOMIPOCHI IO CYIIECTBY OOCYXKIAaeMOH TEMbI, IpOOIEeMBbI,
pemaeMoil 3aauM, BBICKA3bIBATh MJIEH, HALEJIEHHbIE HAa IOUCK PELIEHMs, COINOCTABIATH CBOU
CYXJEHHUS C CYXKIEHUSIMHM JPYTUX YYaCTHHMKOB JAMANora, OOHAapyXHBaTh Pa3IM4YU€ M CXOJCTBO
MO3UILINH, B KOPPEKTHOU opme HOopMyTHUpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IIPEICTaBIIITh PE3YJbTAaThl PEIICHHs 3aladd, JKCIIEPUMEHTA, HCCIIENO0BaHMs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBHICTYIUICHHUS C Y4ETOM 3a7ad MPE3CHTAlMH U OCOOCHHOCTEH
ayJUTOPHH;

o NOHMMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pPabOTHI MpH
peneHnH y4eOHbIX MaTeMaTHYeCKHX 3a/1a4;
o IIPUHUMATh LI€Jb COBMECTHOM JEATECIBHOCTH, IIJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM

paboThI, pacupeaesTh BUIbl paboT, JTOTOBapUBATHCS, O0CYKIATh MPOIECC U PE3yibTaT padoThI,
0000111aTh MHEHHU HECKOJIBKHUX JIIONIEH;

o y4acTBOBaTh B TI'PYNIOBBIX (opMax paboThl (0OCYKIeHHUs, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U JAPYTHUE), BHIIOJIHATH CBOIO YacTh Pa0OThI U KOOPAMHUPOBATH CBOM JICHCTBHS C JPYTUMHU
YjieHaMH KOMAaH[bl, OLEHHBATH KadeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryisiTuBHbIe YHHBepPCAJIbHBIE YUeOHBIE IeiicCTBUS

Camoopranmszaums:

o CaMOCTOSITENIbHO COCTABJISITH IJIaH, ITOPUTM PELICHUS 3a1a4u (WM €ro 4acTb), BBIOMpPATh
Coco0 pemieHduss ¢ y4ETOM UMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

o BJIAJ€Th CIIOCOOAMU CaMOINIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysibTaTa peIIeHUs
MaTeMaTU4YeCKOU 3a/1a4u;
o IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM DPEIICHHM 3aJa4¥, BHOCHUTH

KOPPEKTHBBI B ICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENNBCTB, HAIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

J OLICHUBAaTh COOTBETCTBUE pE3yjbTaTa JEATEIbHOCTH IOCTABICHHON L€ M YCIOBHUAM,
OOBSICHATh MPUYMHBI JOCTHKEHHUS WIM HEJOCTIKEHUS 1LIeIM, HAXOJUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MoTyquT CIEIYIONME TPEIMETHBIC PE3YJIbTATHI:
Yucsia ¥ BLIYUCICHUA

BoemmonHATe, coueras YCTHbIE M NHUCbMEHHbIE MNpPUEMBI, apudMeTHdyeckue AeHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTs 3HAaYeHUS YUCIIOBBIX BBIPAKEHUN, NMPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI M MPHUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, CO/IEpKAIUX OOBIKHOBEHHBIE U IECITUYHbIE TPOOH.
[lepexonuTh OT 0AHOM (OPMBI 3allMCH YUCEN K Jpyroi (mpeodpazoBbIBaTh JAECITHUUHYIO ApOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
Tpo0B).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE YUCIIA.

OKpyriaTh yncia.

BBINONHATE TNPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCICHWM, OLICHKY 3HAYEHHUH YHCIIOBBIX
BbIpaK€HUI. BBIMOMHATH AEMCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.



IIpuMeHsITh IPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemarp  NpakTUKO-ODMEHTHUPOBAaHHBIE  3aJayd, CBS3aHHBIC C  OTHOIICHHWEM  BEIUYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, NIPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJIbTaThl PELIEHUS 3a7au C
yu€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOICTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb30Bare anredOpayeckyro TEPMHUHOJIOTHMIO U CHUMBOJIMKY, HPUMEHATh €€ B Ipolecce
OCBOCHHUS y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH IIPU 3aJaHHBIX 3HAUYEHHSX IIEPEMEHHBIX.

BeimonHATe mpeoOpazoBaHMsS IIEJIOTO  BBIPAKEHUS B MHOTOWIEH MPHUBEICHHEM IOAO0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOYIEHA Ha MHOTOYJIEH M MHOIOWIEHAa Ha MHOTOWIEH, NPUMEHSThH
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCylIeCcTBIATh Pa3I0KEHUE MHOTOUYIEHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHMSI 3a CKOOKH
00111er0 MHOXKUTEIS, TPYIIIUPOBKYU ClIaraeMblX, IPUMEHEHUs (POpMYI COKPALIEHHOTO YMHOXKEHUS.
[IpumensTh npeoOpa3oBaHMUsT MHOTOWIEHOB JJISl PEUIEHMs] pa3IUYHbIX 3a1ad U3 MATEMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMH TOKa3aTesIMH JJIsl  TpeoOpa3oBaHus
BBIPAYKECHHUIA.

YpaBHeHus1 1 HepaBeHCTBA

Pemarp nuHelHbIE YpaBHEHMS C OJHOM NIEPEMEHHOM, IPUMEHSS IIPaBUiIa Iepexofa OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. IIpoBepsTh, SBiIS€TCS 1M YUCIIO KOPHEM YpaBHEHUS.
[TpumensTH rpaduyeckre METOIbl P PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupary mnpuMepbl Map YHUCEIN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOrO YpaBHEHHUS C JIByMs
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTU TpaduK JMHEWHOIO YpaBHEHHS C JBYMs IE€PEMEHHBIMHU,
HOJIB3YSICh I'paMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHIA C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.
CocTaBiATh M pellaTh JUHEHHOE YPAaBHEHHME WJIM CHUCTEMY JIMHEWHBIX YPAaBHEHHMM IO YCIOBHIO
3aJ1a4M, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]au MTOJIyYE€HHBIN pe3ysbTaT.
DOyHKIUH

N300paxaTh Ha KOOPIMHATHON MPSAMOM TOUYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpIMHATAM, JIy4UH,
OTpPE3KH, HHTEPBAJIbI, 3aMIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha alreOpanyecKoM s3bIKe.

OTmeuaTh B KOOPJMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH TIpaduKu
TUHEeUHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ NTOMOIIbIO (QYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKy BETMUMHAMU: CKOPOCTh, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.
HaxoauTs 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTs rpaduyeckuil crnocod MpPeACTaBICHUSs U aHaIW3a HWHQOpPMAIlMM, U3BIEKaTb U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaJbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIty 00yueHus B 8 kjacce 00y4aroImuiics MoIyduT caelyromue NpeIMeTHbIE pe3yabTaThl:
Yucina v BbIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIE MPEJCTABICHNS O MHOYKECTBE JEHCTBUTENIBHBIX YUCEIN JUIsl CPABHEHUS,
OKpYIJIEHUS U BBIYMCIIEHUN, M300pa)kaTh NEHCTBUTENbHbIE 4YMCIa TOYKAMHM Ha KOOPAMHATHOMN
IIPSAMOM.

[IpumeHsTh MOHSATHE apU(PMETHUYECKOrO KBaJpPaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCMOJNB3ysd MpPU HEOOXOAMMOCTH KaJBKYJISATOP, BBINOJHATH IPEeoOpa3oBaHUsl BBIPAKEHUH,
coJIep KaIluX KBaJlpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJBIIMX M MANbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOeil u cremeHei
gucia 10.

Auredpanyeckue BbIpasKeHUs



[TpuMeHATh MOHATHE CTENEHM C ILIEJBIM IOKa3aTesieM, BBIMOIHATH MpeoOpa3oBaHUs BBHIPAXKECHUH,
COJIEPIKAIIMX CTEIICHH C LENBIM MIOKa3aTEJIEM.

BBINMONHATE TOXIECTBEHHBIE MPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHHH HA OCHOBE IPABMI
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHU ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

ITpuMensaTh NpeoOpa3oBaHUs BBIPAKEHMM Ui pEIIEHUs pa3IM4yHbIX 3ajjad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHHS U pallMOHAJIbHBIC YPABHEHMSI, CBOJSAIIUECS K HUM,
CUCTEMBI IBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBOANUTHE MpOCTEHIINE HCCIEHOBAaHUSA YPAaBHEHUHM M CHUCTEM YypaBHEHUM, B TOM 4YHUCIE C
IPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (YyCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIN CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Ilepexoauth OT ciOBECHOH (HPOPMYIMPOBKHM 3aJauu K e€ anreOpandeckod MOJENH C IMOMOIIbIO
COCTABJICHMS YpPAaBHEHMS WIM CHUCTEMBl YPAaBHEHUI, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/layM MOJTy4EeHHBIN pe3yJbTar.

[IpuMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB [UISl CPABHEHUS, OLICHKH, pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEpeMEeHHOM M HUX CHUCTEMbl, JaBaTh TIpapUUECcKyl0 HIUIIOCTPALIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUH

[loHumarh W MCHOJB30BaTh (PYHKIMOHAIbHBIE IOHATUS M SA3BIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaYeHMs), ONpPEAEATh 3HaUYeHHE (YHKLIMU MO 3HAYEHUIO apryMEHTa, OIpElelsiTh CBOMCTBA
¢dbyHKIMY 10 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX (PYHKIUH BUJA:

y =KX,y =x2,y=x3,y = [X|, y = VX, OIIECHIBATH CBOICTBA UNCIOBOH (YHKIHH IO e rpaduKy.

K koH1y 06yueHus B 9 kjiacce 00y4aroImuics MoJyduT caelyrolue NpeIMeTHbIC Pe3yIbTaThl:
Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YNOPSAJOYMBATh PAllMOHAJIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATe  apupMmeTHuecKue JEHCTBUS C palMOHAJIbHBIMU YHUCJIAMH, COY€Tas YCTHBIE U
IIMCBbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS C UPPALMOHAIBHBIMU YU CIAMHU.

HaxonuTts 3HaueHUs cTEeneHen ¢ UEeIbIMU IT0KA3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAYEHUST YUCIOBBIX
BBIPAKCHUM.

OKpyryisiTh JE€WCTBUTENbHBIE YHCIIA, BBINOJIHATh HPUKHUIKY pE3yJbTaTa BbIUMCICHHUH, OLEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHUsI M HEPaBEHCTBA

Pemarp nuHElHbIE M KBaJpaTHBIE YpPaBHEHMS, YPaBHEHHs, CBOIALIMECS K HHUM, IpOCTEHIINE
IpOOHO-palliOHANIbHBIE YPABHEHUS.

Pemarp cucreMpl IByX JTMHENHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHHE HE SIBIISIETCS JIMHEWHBIM.

Pemiate TekcTOBBIE 3a7jauu anreOpandeckuM CocoOOM € MOMOIIBIO COCTaBJIEHUS YPAaBHEHUS WU
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs NMEPEMEHHBIMHU.

IIpoBoauTh mNpoOCTEHIINE HCCIENOBaHUS YPABHEHMM M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
MIPUMEHEHUEM IpapHUuecKuX MpercTaBiIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHble HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300pa)xkaTh pelIeHNe HEPABEHCTB Ha
YHUCJIOBOM IIPSAMOM, 3aIIUCHIBATh PELICHUE C IIOMOILBI CUMBOJIOB.

Pemate cucTemMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBAJIpPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMBbl HEPABEHCTB HA YHMCJIOBOM NpsIMOH, 3amHCHIBATh
pelIeHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA MIPH PELIEHUH Pa3IMUHBIX 3ajad.



DOYyHKIUH

Pacnio3HaBath (yHKIMM U3ydyeHHbIX BHUAOB. IloKa3bIBaTh CXEMaTHYECKH pAaCIOIOKEHUE Ha
KOOPAMHATHOM 110cKocTH rpadukoB ¢pyHkuuid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, Yy = VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHHil KO>((HIMCHTOB, OMHCHIBATH CBOHCTBA
GbyHKIHH.

Crtpoutb U n300paxarbh cXxeMaTHYeCKH IpaUKHU KBaJPaTHUHBIX (YHKIHUI, ONUCHIBATH CBOMCTBA
KBaJPAaTUYHBIX (YHKIUH 110 UX Tpadukam.

Pacnio3HaBath KBazpaTHuHylO (yHKOHIO 1O (GopMyne, NPUBOAUTH MPUMEPHl KBaJIPAaTUYHBIX
GyHKUIMN U3 peaibHOM KHU3HH, (PU3UKH, TEOMETPUH.

YucJi0BbIEe 10CJIEA0BATEILHOCTH M IPOIPecCHH

Pacrnio3naBath apupMeTHIECKyIO 1 TEOMETPUUECKYIO IIPOTPECCHH MPH Pa3HbIX CrIoco0ax 3aJaHus.
BbIMONHATE  BBIYMCIEHHS C MCIOJIB30BaHMEM (GopMya N-ro wieHa apu(MeTudeckoil u
TF€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU IIOCJIEIOBATENBHOCTSAMH, B TOM YHCJE 33Jadd W3
peanbHOM KHU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



YUYEBHO-METOAUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Anrebpa, 8 xmacc/ MakapeiueB HO.H., Munmiok H.I'., HemkoB K.M. u npyrue,

AKnuonepHoe 00I11eCTBO «M30aTenbeTBoO «IIpocsemenue»
* Anrebpa, 7 xmacc/ MakapeiueB FO.H., Munmroxk H.I'., HemkoB K.M. u napyrue,
AKnuonepHoe 00I11eCTBO «M3p0aTenbeTBo «IIpocsemenue»

* Anrebpa, 9 kmacc/ MakaperueB HO.H., Munmrok H.I'., HemkoB K.W. u apyrue; mon
penakuueit TensikoBckoro C.A., Akimoneproe oouiectBo «M3aarensctBo «IIpocBenienner»



