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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
o0pa3oBaHMs: OHAa 00ECTIeYNBACT U3YUYCHUE IPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyyHOT0, TaK M TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
IPOAOJKEHUSI 00pa30BaHuUs U B IIOBCETHEBHOM >kM3HU. Pa3BuTue y obyuaronmxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOXKICHUHW M CYIIHOCTH ajre0pandecKux
abcTpakIMii, cnoco0e OTpaKEHUs MaTEMAaTUUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B MpUPOJEC U OOILIECTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYyUYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHMS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJISl aIaliTallii B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anreOpsl obOecriedynMBaeT pa3BUTHE YMEHHS HaAOIIOaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JACWCTBUS U BBIBOJBI,
dbopmynupoBath yTBepKAeHHsI. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYyYaroIIUXCS: OHM HCHOJB3YIOT JACAYyKTHUBHBIE U
WHIYKTUBHBIE PAacCyXIAeHUs, 0000IIeHNe U KOHKPETU3AIlNI0, aOCTparupoBaHue H
aHasiornto.  OOydeHue  anrebpe  mpeamnosnaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITENIEHOW ~ JIEATEIbHOCTH  OOYYalOIIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesTeIbHOCTHOTO MPUHIIKIIA 00yYeHusI.

B crpyktype mnporpammbl ydyeGHOro Kypca «Ausredpa» Uisi OCHOBHOI'O
o0miero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOINYECKHIE
muHuH: «Yucnaa v BEIYMCICHUSNY, «AnreOpandeckue BhIpAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas U3 3THX colep:KaTelbHO-METOIUYECKHX
JMHUH pa3BUBAaETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
ApPyTHMH €ro JIMHUAMU. B Xoze wu3ydeHus ydeOHOro Kypca OOy4aroUIMMCs
MPUXOJUTCS JOTHUYECKH PaCCyXKIaTh, UCIOIB30BAaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOUYCHBI
HEKOTOpbIE OCHOBBI JIOTUKH, IPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTEMATUYECKOr0 00pa30BaHUs U CIOCOOCTBYIOLIME OBJIAJACHHUIO O0YUYarOUIMMUCS
OCHOB  YHHUBEPCAIbHOTO MaTemMaThueckoro s3bika. Comep)kaTreapbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Conmepxxanne nMHMM «YUMcna YW BBIYMCICHUS» CIYXKUT OCHOBOH  JUIs
JaTbHEHIIIETO W3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX AJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YHMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
CBSI3aHO C PpAalMOHAIBHBIMH WM HPPANHUOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOM
JMHUU OTHECEHO K CpeAiHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIpaKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeoOXOJUMOTro JUIsl PeLIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M IMPaKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl Y4Y€OHBIM MaTepuan TpPYyNIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaKEHUI. AnreOpa IEeMOHCTPUPYET 3HAUYEHUE MATEMATUKU KaK
A3bIKa JJIA IIOCTPOCHHUSI MaTEMaTHYECKUX MOJIENEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanbHOrO0 Mupa. B 3agaun oOydeHuss anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOEGHHMS Kypca HUH(GOpPMAaTHUKW, M OBJAJCHUE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHrne CUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepkanve pyHKIMOHAIBHO-TpaUuecKor JIMHUY HAlleJIEHO Ha MOJy4YeHue
O0Oy4YaroIIMMHCS 3HAHUU O (PYHKUIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUIsL ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE
u obOmectBe. M3yuenue marepuaina CrocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh Pa3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CUMBOJMYECKHE, TpadHuyueckre, BHOCHT BKJIaJ B (HOPMUPOBAHHE
IIPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3y4aeTcsi y4deOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieNbl COACP>KAHUS:
«YUucna u BBIUKCICHUS», «ANreOpandyeckue BBIPAXKEHUS», «YpaBHEHUS H
HEpaBEHCTBa», «DyHKIINW.

Ha nzyuenue yuebHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9
kimacce — 102 gaca (3 yaca B HeJIel0).|



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i OT OAHON (OPMBI 3aMUCH
apoberi k apyroil. IloHsTHE palMOHAIBLHOTO YHCIIA, 3allKiCh, CpPaBHCHUE,
YHOPSIIOYMBAHUE  PAllMOHANBHBIX 4ucel. ApupMeTudyeckue JeUCTBUS  C
palMOHAJIBbHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHON MPAKTUKU HA 4YacTH, Ha
Ipoow.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, MIpeoOpa3oBaHUE
BBIPAXKEHHMI Ha OCHOBE ONPEIEIICHNUs, 3anuch Oonbiux yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpHu OCHOBHBIE 337a4ul HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpumMeneHne NOPU3HAKOB  JCIMMOCTH, pAa3JIOKEHHE HAa  MHOXKUTEIU
HATypPAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HcClIe TpsMas M oOparHas
IIPONOPLIHOHAIIBHOCTH.

Auredpandeckue BbIPaKeHHs

IlepeMeHHBIE, YNCTIOBOE 3HAUECHUE BBIPAKECHUS C MIEPEMEHHOM. JlomycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEITUYMHAMU B BUJIE
dbopmynbl. Beruncnenus mo gopmynam. [IpeoOpazoBanine OyKBEHHBIX BHIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXEHUS, IMpaBWia MNpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, ITpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBa CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouaeHsl. CteneHbs MHOrowieHa. CiloKeHue, BBIYUTaHUE,
YMHOXXE€HHE MHOIOWICHOB. MOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaapar pasHocTu. PopMmyina pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHHE, KOpEHb YypaBHEHHUS, MpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCJIO KOPHEN JMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHBIX ypaBHEHUH. CoCTaBlIEHHE YpaBHEHUI 110
YCJIOBUIO 3a7a4M. Penenne TeKCTOBBIX 3a71a4 C IIOMOILBI YPABHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YPAaBHEHHU C ABYyMs IIEpEMEHHbIMU. PelleHue cucreMm ypaBHEHUU
crocoboM MoAcTaHOBKU. l[IpuMepsl perieHus TEKCTOBBIX 3a/ad C TOMOIIbBIO
CHUCTEM ypPaBHEHUU.

DyHKUINHA



Koopannara Touku Ha npssmon. HucimoBble MPOMEKYTKU. PaccTosiHue Mexy
JIBYMSI TOUKAMHU KOOPJAMHATHOU MPSMOH.

[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJAMHATHOMU MI0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMmocted. [lonsarue ¢ynkmuu. [padux
¢dbyukiuu. CroiictBa ¢pynkuuil. JInnennas ¢pynkuus, e€ rpaduk. I'paduk yHKmnm
y = |x|. 'paduueckoe perieHre JIMHEWHBIX YpPaBHEHHUUW W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBaaparubiii kopeHb u3 uwucna. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTuunble TpUOIMKEHUST UppallMOHANIbHBIX yKces. CBOHMCTBA apu(pMETUYECKUX
KBaJIPATHBIX KOPHEHN M X IPUMEHEHHUE K PEOOPa30BAHUIO YMCIIOBBIX BBIPAXKEHUI
Y BBIYNCIEHUAM. J[eMICTBUTENBHBIC YUCIIA.

CreneHb ¢ HenabIM IokazaTesneM U e€ cporictea. CTaHAapTHAs 3alKMCh YHACIA.

AnreOpanydeckue BhIpaKeHUSAJredpaniecKue BbIpaskeHust

KBanpatueiii  TpEXwieH, pa3iioKEHHE KBaJApPaTHOrO TPEXWIEHA  Ha
MHOKHTEJIH.

Anrebpanyeckasi 1po6b. (OCHOBHOE CBOWCTBO ajiredpandyeckoil Apoou.
CnoxxeHne, BbIUMTAHHE, YMHOXKEHHE, JCJICHHE airedpandeckux JapoOei.
PannonanbHble BeIpaXXKeHHUS U MX ITpeoOpa3oBaHue.

YpaBHEHMS U HEpPABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHH, CBOASIIMXCS K JUHEWHBIM U KBaJIpPaTHBIM.
[Tpocreiimne ApoOHO-paIOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpEeTaLs YPABHEHUN C JBYMSI IIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPaBHEHUW C JBYyMs NE€peMEHHbIMU. [IpuMmepbl pelieHuss cucrem
HEJIMHENHBIX YPaBHEHU C IByMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7au aNreOpandeckium crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEpPABEHCTBA C OAHOM NEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIHHA

[lonsitue @ynkuuu. OOnacTh ONpeneNeHuss M MHOXECTBO 3HAUYCHHM
¢bynkuun. CiocoObl 3a1anus QyHKIUH.

I'padpux ¢dynkuuu. YUrenne cpoiictB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpauKoB QyHKUNH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



@OyHKIMKA, ONMHUCHIBAOIINAE TPSMYI0 H OOpPaTHYI TMPOTOPIIHOHATHHBIE
3aBHCUMOCTH, HX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucna v BIYMCICHUA

PanmonanpHbie ynca, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIC
JeCATUIHBIC ApoOr. MHOKECTBO NEUCTBUTEIIBHBIX YUCEIN, ICUCTBUTEIIHHBIC YHCIIA
KaKk OECKOHEUHBbIE JeCATUYHbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOMA.

CpaBHeHUE JICUCTBUTENBbHBIX 4YHUCEN, apudmeTuyeckue JeHUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepsl 0OOBEKTOB OKPYXKAIOIIETO MHpPA, JUIMTEIBHOCTh IMPOIIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxEnHoe 3HaUYCHUE BEIMYMHBI, TOYHOCTHh NpubIKenus. OKpyTieHne
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHUE. PellieHue ypaBHEHUM, CBOASIINXCS K JIUHEHHBIM.

KBanpatnoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIIMXCSA K KBaAPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUM TPETbEHW U 4ETBEPTOMN
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PellieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpeMEHHBIMH U ero rpaduk. Pemenne cucrteM aByX
JIMHEMHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUN,
OJIHO U3 KOTOpBIX JHHEIHOEe, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMECHHBIMU.

Peliennie TEKCTOBBIX 3a/1au anreOpandyeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NHEepeMeHHOM. PelmieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpnperanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

OyHKIMNPYHKIMHA

KBagpartnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUH TTaPaAOOJIBI.

Ipaduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBONCTBA.



YucnoBble  mocienoBaTeabHOCTUYHCI0BBIE  MOCJAEI0BATEIBLHOCTH H
MPOrpeccuu

IlonsgTe 4YMCIOBOW MOCJIENOBATEIHFHOCTH. 3aJlaHHUE II0CIIEIOBATCIBHOCTH
peKkyppeHTHOM (hopmyiol u popMyoii #-ro uaeHa.

Apudmernueckass U reoMmerpuueckass mporpeccuu. PopMmysibl #-ro 4jeHa
apu(pMETHIECKON U TEOMETPUYECKON MPOTPECCHI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4wiIeHOB apu(PMETHUYECKOM W TeOMETPUYECKOW MpOrpeccHit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTHU. JIMHEWHBIM U 3KCIIOHEHUHUAIbHBIM POCT.
Cl10KHbBI€ MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«Anrebpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUK{, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIOJIb30BAaHUIO ITHX
JOCTUKEHU B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaskaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
nopaB, NPEICTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKJAHCKOro 00IIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWM MPAKTUYECKUX 3a/1ad
MaTeMaTUYeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUU BCEH JKHU3HM JUI YCHEIIHOW MpodeccHoHaNbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHJMBUYyAIIBHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHWH, pacCyXICHHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalueld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MpEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKud Kak cdepbl UeI0BEUYECKOM
JESATENBHOCTH, ATANlOB €€ pa3sBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYypOH Kak CpeACTBOM
MIO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0J1IArONOJIYYns:

FOTOBHOCTBHIO MPUMEHSThH MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbs, BEJACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTAaHCUPOBAHHBIH PEXKUM 3aHATAW M OTAbIXa, peryjsapHas QGu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ IpaBa JPYroro 4ejaoBeEKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpPUCHTAlMEN HA NMIPUMECHEHHE MATEMATUYECKUX 3HAHUM U1 PEIICHUS 3a]a4
B 00JIACTH COXPAaHHOCTH OKPYXKAIOIIEeW Cpelbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAKIMUMCS YCJOBHUSM COUMAJIBHOM M NPHUPOTHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIIE
(dhopmMyIHpOBaTH UJEHU, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OIICHUBATH PHUCKH H
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

e BBIABJIATH U XapaKTEPHU30BATh CYNIECCTBEHHBIC TIPU3HAKH MAaTEMaTHIECKIX
OOBEKTOB, TOHATUN, OTHOMIEHWH MEXIY TMOHATUIMH, (OPMYITHPOBATH
OTIpENICNICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHMS U CPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30OBBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCIJIOBHBIE;



BBISIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM  H
OpOTUBOpeUMs. B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPXKICHUSX,
npeajaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOT U H;
pa30upaTh JI0Ka3aTelIbCTBAa MATEMATHUECKUX YTBEPKICHUN (MPAMbBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh apryMEHTAlLlMIO0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh crnoco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOATEILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATEILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMyIupOBaTh BONPOCHI, (UKCUPYIOLIME IMPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOATENFHO YCTAaHaBIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUNO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOXKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOrOo OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy coOO0M;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS ¥ BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJIEHUS, HCCIIEA0BaHUs, OLECHHUBATh JI0CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKe BBIIBUTATh
MIPEAIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpMAIHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUIHBIX BUIOB U (JOPM IIPEACTABIICHHUS,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOpPMAIMU W WUIIOCTPUPOBATH
pelraemMble 3aJa4yd  CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIMK TI0 KPHUTEPHUSAM, MPEATIOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEILHO.

KoMmyHukaTHBHbIE YHMBepPCcaJIbHbIEe YueOHbIe 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUS, ICHO, TOYHO, TPAaMOTHO BbIpaXkaTb CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a]1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KJI€HHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pElIeHUs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHUKOB JUaora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO IMO3ULIUMN, B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIsATh  pEe3yNbTaThl  pelIeHHs  3aJadyd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOSATENbHO  BbIOMpaThb  (opmat
BBICTYIUICHUS C YYETOM 3a]1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NIOHMMAaTh W HCIOJB30BaTh  MpPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYaJIbHON paboThl MpU pPELIEHUH YYEOHBIX MAaTEMaTHYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOU JEATEIBHOCTH, IJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOH paboThl, pacmpenensaTb BHAbI paboT, JOroBapUBaThC,
00Cy’KIaTh MIPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNmnoBbIX (opmax paboTel (0OCyXaeHHs, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMbl WM JPYTHE), BBIIOJHATH CBOK YacCTh
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIAThH IUIaH, AJITOPUTM PELIEHUs 3aJadyul (WU €ro
4acTh), BBIOMpaATh CIOCOO pElIEHUs: ¢ YYETOM HMEIOIIUXCS PECYypCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BapUAHThI pELICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAQJIETh CIOCOOAMM  CaMONPOBEPKH, CAaMOKOHTPOJIL IIpouecca H
pe3yJibTara peleHnss MaTeEMaTUIEeCKOM 3a1auu;

IIPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHMBATh COOTBETCTBUE PE3yJbTaTa ACSATEIBHOCTH IOCTABICHHOM LEIU
U YCIIOBUSIM, OOBACHATh MPUYUHBI TOCTHKEHUS MU HEJOCTUKEHMSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce oOOydYaromMiics TMOJIYYUT CIIECIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

BbInonHATh, codeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeTHUeCcKHUe
JNEUCTBUS C PAllMOHAIBHBIMU YUCIAMU.

Haxoauth 3HaueHHS YHUCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3zHOOOpa3HbIC
CIoCcOOBI U MPUEMBI BHIYUCIICHHS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HhOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
ACCSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyrsaTh yucia.

BhINOMHATh TPUKHUIKY U OLEHKY pe3yjibTaTa BBIUMUCICHUM, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPAXEHUW. BBINOMHATH HEUCTBUS CO CTENEHSIMU C HATypaJlbHBIMHU
NOKa3aTEISAMH.

[IppuMeHsATP  NpU3HAKU  ACIMMOCTH,  Pa3j0KEHUE HAa  MHOXKHUTEIH
HATypaJbHBIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEMIEHUS 3a7a4y C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPasKeHHU s

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJOTHI0O U CUMBOJIMKY, TMPUMEHSThH
e€ B Ipolecce OCBOEHUS yueOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAXKCHUN MpPHU 3alaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUs  LEIOr0  BBIPAXEHUS B MHOTOWIEH
MPUBEIECHUEM NTOTIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BpIMONHATE yMHOXKEHHE OJHOWIEHA HA MHOTOYWIEH M MHOIOWIEHAa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCynecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMXHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMTENs, TPYNIUPOBKU — CIIAraeMbIX,
NpUMEHEHHUsT (HOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHHS PA3IMYHbBIX 33724
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypalbHBIMU MOKA3aTEISIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pewaty nMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexoja OT UCXOJHOIO YPAaBHEHHUs K paBHOCHIBHOMY eMy. [IpoBepsTs, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[IpumensTs rpadudecKkre METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBISAIOMIMXCA PEIIEHUEM JHMHEHMHOIro
YpaBHEHHUS C ABYyMs IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACh TpauKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPAaBHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie rpa@uIecKu.

CocraBnaTh W pemiaTh JHWHEMHOE YpAaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/ladyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJy4EeHHbBIN PEe3yJIbTaT.

DOyHKUNHA

N300pakaTh Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, MHTEPBaJIbl, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTHA TOYKH MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MNOMOIIbIO (YHKUMA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue QpyHKIMHM MO 3HAUYCHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUsS W aHalu3a UHGbOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 TPAPHUKOB peaabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kuacce oOydYarOmIMICS TOJNYYHUT CIIETYIOIIHE
MpPEeMETHbBIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonp30BaTh HauyajdbHbIE MPEJACTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
quCcell JUIsl CPAaBHEHHUSI, OKPYTJICHUSI U BBIYUCIICHUH, N300paxkaTh EHCTBUTEIbHBIC
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIIOJIB3YS TPU HEOOXOAMMOCTH KAJIBKYJISATODP, BBITOIHSITH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEpPKAIIUX KBaJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMU.



Hcnonp30BaTh 3amucyu OOJIBIIMX M MAJIBIX YUCENT C MOMOIIBIO JTE€CITHYHBIX
npoOeti u creneneit yucia 10.

AJire0panyvecKue BbIpasKeHHU s

[IpyMeHATh, TMOHSTHE CTENEHHM C IEJbIM [O0Ka3aTelieM, BBIOIHATh
mpeoOpa30BaHus BRIPAXKECHHH, COJEPKANUX CTETICHH C IETTBIM ITOKA3aTEIeM.

BBITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PalMOHATBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWI JCUCTBUN HAJl MHOTOUJIEHAMH U aJIre0pandecKuMu APOOsSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mpeodpa3oBaHus BRIPAKECHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX ITPEAMETOB, U3 PEATTbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHelHbIe, KBaJpaTHbIE YpaBHEHUS W palMOHAJbHBIC YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPABHEHHU C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM TpauiyecKuX MpeCTaBIeHUN (yCTaHaBJIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILICHMS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKU 3a7adyd K e€ anreOpandecKou
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WJIM CHCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OIEHKH,
pelmaTh JUHEWHbIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM W MX CHCTEMBI, J1aBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA PpEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTh ¥ KCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHITHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), ONMPEACNATh 3HaueHHE (PYHKIMU O 3HAYEHUIO
aprymMeHTa, ONpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y =x3,y = [x|, y = VX, onucsBaTh CBOWCTBa UYHCIOBOIi
byHKun 1o e€ rpaduky.

K xoHiy oOyuenuss B 9 kjacce oOydyaromuiicsi MOJIYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIMOHAJIBHBIC U UPPAIMOHATIBLHBIE YHUCIIA.

Beinmonuare apudmeTuyeckue JEHUCTBUS C  PallMOHAIBHBIMU  YHCIIAMH,
codeTrass YCTHbIE U NHUCbMEHHBIE TMPUEMBI, BBIIOJIHITh BBIUUCICHUS C
UPPALMOHAIBHBIMU YHCIIAMMU.



HaxoauTh 3HadeHWs CTENEHEW C MEIbIMH II0Ka3aTeisiIMU MW  KOPHEW,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyriarh J€UCTBUTEIbHBIC YHMCJA, BBINOJHATh MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC yYPABHCHUS, YPABHECHUS, CBOASIIHUECA K
HUM, NPOCTENIITNE TPOOHO-paIMOHATBHBIE YPAaBHEHUS.

Pemate cucrtembl AByX JMHEHWHBIX YPAaBHEHHUUW C JIBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUHN, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBJISIETCS TUHEWHBIM.

Pemarh TekcTOBBIE 3aayM aIreOpaMvdecKUM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCIIC ¢ IPUMEHECHHEM Trpad@uIecKux IpeacTaBieHul (ycTaHABIUBATh, HMEET
I YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHbIE HEpPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HU300pa)KaTh
pEIIEHHE HEPAaBEHCTB HA YHUCJIOBOW MPSAMOM, 3alUCHIBATh PEIICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cucTeEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPaBEHCTB HA YMCJIOBOM MPSAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM H3y4eHHBIX BUJIOB. [loka3piBaTh CXEMAaTHUYECKU

pacnosioXeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QpyHKUMNA Buaa: y = kx, y
=kx+b y=ki y=ax2 +bx +c¢ y=x3 y=13x y = |x|, B 3aBucuMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crpouts 1 M300paXkaTh CXEMATUYECKU IpaUKU KBaJIpaTUYHBIX (DyHKLUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaJpaTUyHyr0 (QYyHKIHIO 110 (HOpMyJie, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUHU.

YuciioBble MOCTEI0BATEIBLHOCTH U POrPeccUM

Pacnio3naBath apuMeTHUECKYyl0 M TE€OMETPUYECKYIO TMPOTPECCUU MpH
pa3HbIX Crlocobax 3aJaHusl.

BbINONHATE  BBIUMCIACHHS C  HUCHOJb30BaHUMEM (OpPMYIT N-ro ujieHa
apu(MeTnyecKkoil U reOMeTpPUUYECKOM MPOrpeccuii, CyMMbl IIEPBBIX N YJICHOB.

N300paxxkath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCIICIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIa4M M3 PeabHOMN JKMU3HM (C MCIOJIb30BAHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Ne i/

Yucna u BeauciieHnusa. PalimoHannHble
qycia

Anrebpanyeckue BbIpaKEHUS

YpaBHEHHUs U HEPABEHCTBA

Koopaunats! u rpapuku. @yHkunu

[ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoaudecTBO 9acoB

Bcero

25

27

20

24

102

KonTpoabHbl
e padoThI

[MpakTnueckune

DJIeKTPOHHbIE
(uugpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f4
15b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
15b90

butmmoreka [JOK
https://m.edsoo.ru/7f4
15b90

bu6nuoreka [JOK
https://m.edsoo.ru/7f4
15b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
15b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Ne i/

HaumenoBaHue pa3xeiioB u
TEM NIPOrpamMmabl

Yucia ¥ BBIYUCIIEHUS.
KBanparnbie kopHU

Yucna ¥ BEIYUCICHUS.
CreneHsb ¢ LEIbIM
IOKa3aTejaeM

AnreGpanyeckue BbIpaKeHHUs.

KBagpaTHbIii TpéxuiieH

Anrebpanueckue BbIPaXKEHHUS.

Anrebpanueckas 1po0b

YpaBHEHHUs U HEPABEHCTBA.
KBagpartHbie ypaBHEHHs

VYpaBHEHHs 1 HEpABEHCTBA.
CucrteMbl ypaBHEHHI

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

OyHkuyru. OCHOBHBIE MOHITHUS

Oynkuuu. Yucnosble QyHKINU

KoanuyecTBO 4acoB

Bcero

15

15

15

13

12

KonTtpoJubHbie
padoThI

IIpakTHYeckn
e padoThI

DJIEKTPOHHbBIE

(uu¢posbIe)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bub6mmorexa [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af



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/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/7f417af8

8
bu6mmoreka [JOK

10 [ToBTOpeHue u 0600IIEHNE 6 1 https://m.edsoo.ru/7f417af
8
OBIIEE
KOJIMYECTBO 102 5
YACOB I10

I[TPOTPAMME


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

9 KJIACC

Ne
n/n

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMmsl

Yucna u BeIUMCICHUS. [[eiCTBUTEIbHBIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHusa u HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

VYpaBHeHUs 1 HepaBeHcTBA. HepaBeHcTBa

OyHKIMHU

YrncaoBwI€ TTOCIEI0BATCILHOCTH

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs

3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuecTBo yacoB

Bcero

14

14

16

16

15

18

102

KonTtposbHbIe
padoThbI

IIpakTHyeck
ue padoTbl

DJIEKTPOHHBIE

(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d0
8

Bbubnuorexa [JOK
https://m.edsoo.ru/7f419d0
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d0
8

Bbu6nuoreka [JOK
https://m.edsoo0.ru/7f419d0
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8



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







