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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHa 00ECTIEYNBAET U3YUYECHUE IPYTUX JTUCLUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO IJis
IPOJOJKEHUS 00pa30BaHus U B IOBCEIHEBHOW KU3HU. Pa3BuTue y 00yvaromuxcs
HAy4YHBIX MPEACTABICHUNH O MPOUCXOXKACHUU U CYIIHOCTH anreOpanyuyecKkux
abcTpakiuuii, cnocode OTpakeHUsI MATEMaTUYECKOW HAYKOH SIBIIEHUI U MPOLIECCOB
B NpPUPOJE U OOILECTBE, POJM MATEMAaTHYECKOIO MOJEIMPOBAHUS B HayYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUIECHUSA, HEOOXOAUMBIX I aJanTaliyd B COBPEMEHHOM LHU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [JE€HUCTBHUS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsA: OHU MCHOJIB3YIOT JEIYKTHBHBIE H
MHAYKTUBHBIE PACCYXJIEHUs, 0000IIEeHNEe U KOHKPETU3alHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeArnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOATENIbHON  ACSTENBHOCTH OO0YYalOIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a1a4 ABJISEeTCs peaan3aunen e TeIbHOCTHOIO MPUHIKIIA 00yYEeHUSI.

B crpykrype mnporpammbl ydueOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKHE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX colepKaTellbHO-METOIMYECKHX
JIMHUM Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYEHUs Kypca, B3aUMOIECHCTBYS €
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCy AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJEHUIO 00YyYarOIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaTthdeckoro s3bika. ColepkaTelbHOM |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AmnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copnepxanve nuMHUM «Yuclia W BBIYUCICHUS CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYaromuxcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOIb30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMM M HMPPALUOHAIBHBIMHM YHCIaMM, (HOPMHpPOBAHUEM
NPEACTABICHU O JEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.



Copepxanue AByX alnreOpandecKkux JUHUN — « AJredpanyeckue BhIpaXeHUs»
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HEOOXOJUMOTOo JJIsl pelIeHUsl 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAYCHHE MATEMATHKHU Kak
S3bIKa ISl TIOCTPOCHHUS MaTeMaTUYECKUX MOJIENel, OINUCAaHUS MPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKkkKe
JaJbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTo, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HWH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CHMBOIBHBIX (HOPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MoJeu
JUTSL OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOpPa3HBIX MPOIIECCOB U SBICHUN B MPUPOJIC
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET PAa3BUTHUIO Yy OOYYaroOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJINYECKHE, TpauuecKue, BHOCUT BKJIaJd B (QOpMHUpOBAHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpPKAHUS:
«Yucna W BBIUUCICHUSA», «Adredpanyeckue BbIpaXKeHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIIMI.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 qacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemeno), B 8 kinacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palrOHAIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peaqbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpEelieHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIUMMOCTH, pAa3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi W oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. [lomycTrumble
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no dpopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIDRXEHUS, INpaBWia MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U NMPUBEICHUS MOAOOHBIX CIaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOrOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOTO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparToB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuja NPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELICHUE JIMHEWHBbIX ypaBHEHUH. CoOCTaBIEHUE YpPABHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM TMOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3aJady C IMOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. ['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas @ynkuus, e€ rpaduk. ['padux dpyHkimm
y = |X|. I'padmyeckoe perieHue IWHEHHBIX YpPaBHCHHW M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparueiii kopeHb u3 uucina. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEH 1 UX MPUMEHEHUE K MPEe0OPa30BAHUIO YHCIIOBBIX BHIPAKECHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

Aare0panvyecKue BbIPAKEHUA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anre6pandeckast Jpoob. OCHOBHOE CBOWCTBO ajireOpanveckod ApoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJICHHE alreOpandecKux ApoOer.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHHH, CBOIAIIUXCSA K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs YpaBHEHUN C IByMs EPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIaCTh OMpEACICHUs] W MHOXKECTBO 3HAaYCHUH
dbynakuun. CiocoOb! 3a1aHnust PyHKITUH.

I'paduk ynkuuu. Ytenue cpoiictB (yHkuumu no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@DyHKIMY, ONMUCHIBAIOIIME TNPSIMYI0 MU OOpaTHYIO MPONOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KIIACC

Yucnaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHHME JIEWCTBUTENIbHBIX 4HCEN, apuU(PMETUYECKUe JEUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHHN, CBOASAIIMXCSA K KBAaIpPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl pemieHns: ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHwe TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMs MEpEeMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHre CUCTEM IBYX YpaBHEHH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIUU

KBaaparnunas ¢ynknus, e€ rpadhuk u cBoictBa. Ilapabona, KOOpauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKkyppeHTHO popMyoit u popmysioi N-To wieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.



N300paxenne uieHOB apuPMETHUECKOH U TEOMETPUUECKOW Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIN M DKCIIOHEHIIUAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKEHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM MIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHMEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTHYECKUX 3aaad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU JJIsl YCHEIIHOM NpodeccHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM U
OCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUYECKONM HayKd Kak cdepbl ueIoBeuecKoi
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMATHYECKOW KYyJbTYpOH KaK CPeICTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUINMMM HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  00pa3a JKW3HH  (3J0pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pETysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCUM, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMECHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl PELICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXalolledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JEHUCTBUSA, (GOPMYJIUPOBATh U OICHUBATh PHUCKH U

MOCJIeNICTBUSI, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aelicTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUN MEXIy MOHATHAMH, (POPMYIHUPOBATH
ONpENeNeHUs] TOHATUM, YCTAaHaBIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  NPEeOOpPa3OBHIBATh  CYKJICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €JUHUYHbIE, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIBJILITH  MAaTEMaTU4YECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, AAHHBIX, HAOMIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS  3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;



JienaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaThb AapryMEHTAlMI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus ydyeOHOW 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUN € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEOBATEIbCKANA WHCTPYMEHT MO3HAHMUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTHUBOPEUYUE, MpoOIeEMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIAEAOBAaHME IO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKKe BBIIBUIATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpMAIUH, [1aHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKM M WILIIOCTPUPOBATH
peliaemMple 3aadyd  CXeMaMH, JuarpaMMaMH, WHON rpadukod U HX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIpUHUMATh W  (DOPMYIMpPOBaTh CYXJACHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TICJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHbBIN PE3YIIbTAT;

B X0/ 00CYKJIEHUsI 3a]1aBaTh BOIPOCHI IO CYILIECTBY O0CYX IaeMOU TEMBI,
npoOJieMbl, peraeMon 3aauu, BbICKa3bIBaTh WJICU, HAIIEJICHHBIC HA MTOUCK
pEUIEHUs, COIMOCTABJISITh CBOM CYXJCHHS C CYXACHUSIMH JAPYrUX



YYaCTHHKOB JMaiora, OOHapy>KUBaTh Pa3IMune W CXOJICTBO TO3WIIHH, B
KOpPEKTHOM popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABIATH  pE3yJbTaThl  pEHICHUS  3aJaud,  JIKCICPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW M
WHJVMBUAYAIbHOW pa0OThl TpPU PEHICHUU YYEOHBIX MaTEMAaTHYECKUX
3ajzay;

e TMPUHUMATH LIETTb COBMECTHOM JI€ATENIbHOCTH, MIIAHUPOBATH OPraHU3AINIO
COBMECTHOM paloThl, pacmpenessitTb BHUABI padOT, OrOBApUBATHCH,
0o0CyX)aTh TPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

e VYYACTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYpMbl M JPYyTU€), BBHINOJHATH CBOIO YacTh
paboThl U KOOPJMHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOILIUNA MPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBJISATH IJIAH, aJTOPUTM pelIeHus 3afadd (WIh €ro
4acTh), BbIOMpATh CHOCOO pElIeHUs] C YyYETOM HMMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

e BIIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ynbTara peuieHus MaTeEMaTUYECKOH 3a1auH;

e TMpPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpPU pEUICHUU
3a/ladyd, BHOCHUTh KOPPEKTHUBBHI B JIEATEIHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTABIECHHOUN LeTu
U YCJIOBHSAM, OOBSICHATH MPUYUHBI JOCTHKCHUS WM HEJOCTHKCHUS T1EIIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuyenuss B 7 kjacce 0OydYaromIMHCA TMOJYYHUT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, aprUPMETHUECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIAMH.



HaxoauTh 3HaueHHS YHUCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIE
CH0cOObI U MPUEMBI BBIUMCICHUS 3HAYCHUHN APOOHBIX BBIPAKEHU, COMEpIKaIIIX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauTs OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YUBATH PAIIMOHAIBHBIE YHCIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3YJIbTAaTa BRIYMCICHUM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHUW. BBINOIHATE AEHCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MTOKA3aTEIISIMH.

[IprMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUATENIN HATYPaIbHbIX
qucel.

Pemate mnpakTUKO-OPUEHTUPOBAHHBIE 337a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIWYHMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJIbTaThl PEUICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBath anredpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BomonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKHTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIHUPOBKU  ClIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3jIMYHbIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMU I[OKA3aTEISAMHU IS
peoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss MpaBUJIa
IIepexo1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY emy. IIpoBepATs, ABiseTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METO bl MPU PEIICHUH JIMHEWHBIX YpaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEWHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemmaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IByMs IIEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBnsaTh W pemaTh JWHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
ypaBHEHUW TIO YCJIOBHUIO 3aJa4d, WHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1auy TIOJIy4eHHBIN pe3yJibTar.

DOyHKIMHA

N3006pakath Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATH YHCIOBBIC MIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmedaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTs rpadux dyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUKA HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEITMYMHAMHU: CKOPOCTh, BpPEMS, pPACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpEeACTaBICHHUS W aHalU3a WH(OpMaIuwy,
W3BJICKATh U MHTEPIIPETUPOBATH HH(OPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce o0OydYaromuics TMOMYYUT CIEIYIONTUE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Vcronp30BaTh HaYaJIbHBIC TMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
Yucen JJI CPaBHEHMS, OKPYTJICHUS W BBIYUCICHUN, N300paKaTh ACHCTBUTEIHHBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsATHE apudMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHBIC KOPHH, WCITOJB3Yysl MPHU HEOOXOIUMOCTH KaJIbKYJISTOP, BBITOJHSATH
npeoOpa3oBaHus BBIPAKCHUM, COJCPKAIIUX KBAAPATHBIC KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C TMOMOIIBIO JACCATUIHBIX
npobeii u creneHeit uucia 10.

AsredOpanvyecKue BbIPAKEHUA

[IpuMeHATh TOHSATHE CTEMEHH C IICJIBIM  [TOKa3aTeJIeM, BBITIOJIHATh
npeoOpa3oBaHus BHIPAXKEHUH, COJEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandeCKuMu APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM IJIs1 pEICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTEeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.



YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHECHHUS W PALMOHAIbHBIE YpPaBHEHUS,
CBOJISAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMECHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUyuecKuX Mpe/IcTaBleHni (YCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHS, €CIU HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3amauu K €& anredpandeckoit
MOJEIN C IIOMOIIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YypaBHEHUU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMEHATh CBOWMCTBA YHCJIOBBIX HEPABEHCTB I CPABHEHUSA, OLIECHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyo0 WUIIOCTPALIUI0 MHOMKECTBA pEIIEHUN HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIBHBIE MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONPEAEATh 3HAUYCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromMiiCs TMOJYyYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyerass YCTHbIE M TNMCbMEHHbIE TPUEMBI, BBINNOJHATH BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTh 3HadeHWsI CTENEHEW C MEIbIMM IOKAa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKCHUH.

OKpyraaTh JE€UCTBUTEIbHBIE YHUCIA, BBINOIHATh MPUKUIKY pPe3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHENHBICE U KBaJpaTHBIE ypaBHEHUsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATILHBIC YPaBHEHUS.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3amauu anreOpauvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUM C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTHE NMPOCTEUIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YPABHEHWH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHN (YCTaHABIMBATh, UMEET



JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh
pellleHue HEPaBEHCTB HA YUCJIOBOM MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBagpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMChIBATH PEIIEHHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

Pacno3naBath (PyHKIMM U3Y4YeHHBIX BHJOB. [loKa3piBaTh CcXeMaTUYECKH

pAacIooKEeHNEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB QyHKIMA Buaa: Yy = KX, Y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HAYEHUN KO3()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

CrtpouTh U HU300pa)kaTh CXEMATUYECKU IpaUKH KBaJAPATUUHBIX (PYHKIIMA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH HPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYl0 U TE€OMETPUYECKYIO0 TMPOTpeccud Npu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbIMONHATS  BBIYMCIEHHS € HCIOJIB30BaHHEM (opMya N-ro  4jieHa
apu(PpMETUIECKON U TreOMETPUUECKON MPOrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCJIEIOBAaTEIbBHOCTY TOYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
N HaumenoBann KoJunvecTBO 4acoB DJIeKTPOHHbIE
© e pa3gesoB u (uudposbie)
n/ Becer  Kourpoabusl  IIpakTHuecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThl
NPOrpaMmblI pecypcbl
Yucna n
Bbubnuoreka [IOK
BBIUMCIICHHUS.
25 1 https://m.edsoo.ru/7f415b
PanuyonanbHblie 9
qucia o
bubmuorexa [JOK
Anreb
ArCOpaHceit 27 1 https://m.edsoo.ru/7f415b
€ BBIPpaXXCHUA 90
VpaBHEHIS 1 bubnnoreka IIOK
P 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA 90
Koopaunats! u bubnuoreka [JOK
rpaduKy. 24 1 https://m.edsoo.ru/7f415b
OynKumn 90
MoBTOPeHIE I bubmuorexa [JOK
P 6 1 https://m.edsoo.ru/7f415b
00001eHNe
90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0

I[TPOT'PAMME
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

N HanmenoBanu KoanuecTBo yacos DJIeKTPOHHbIE
© e pa3aeiioB u (undpoBbie)
n/ Becer  Konrpoanubl  IIpakruuyecku
TeM oOpa3oBaTesibHbIE
I 0 e padoThbl e padoThbl
NMPorpamMmbl pecypchbl
Uucna n
O bubnmoreka [JOK
1 ' 15 https://m.edsoo.ru/7f417af
KBanpatubie 3
KOPHHU h
Uucna n
BBIYUCIICHHUS. bubmuoreka [JOK
2 Crenensb ¢ 7 https://m.edsoo.ru/7f417af
HETBIM 8
MoKazaTeJieM
Anrebpanyecku
o BLIDAKCLIS bubmuoreka [JOK
3 P - 5 1 https://m.edsoo.ru/7f417af
KBangpaTubiit 3
TpEXUIICH -
Anrebpanyecku
o BLIDAKELIS bubmuoreka [JOK
4 P ] 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka 3
g 1po0b B
VYpaBHeHus u
HeDABCHCTEA bubmuoreka [JOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagpatubie 3
YpaBHEHHA B
VYpaBHeHus u
HeDABCHCTEA bubmuoreka [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
CucreMsl o
YpaBHEHUNU B
YpaBHeHHs 1 bubnmnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBenctpa 8
DyHKIHUH. bubnnoreka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
OHSITHUS 8
DyHKIHH. bubnnorexa [JOK
9 YucnoBslie 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
ToBTODEHME 1 bu6mmoreka [IOK
10 P 6 1 https://m.edsoo.ru/7f417af

000011IEHNE

8



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
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102



9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ | pasiesioB M TeM Becer  KoutposbH IpakTHyeck
oOpa3oBaTeJibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypchbl
Yucna n
T — bubnmoreka [JOK
1 . ) 9 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC 408
4yucna o
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEHHON
YpaBHeHus u
HeDABCHCTED bubmuoreka [JOK
3 P ' 14 1 https://m.eds00.ru/7f419
Cucrembl
y dog
ypaBHEHUN
VYpaBHeHus u bubnuoreka [IOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrsa dos
bu6mmorexa [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
Yucnosbie bu6mmorexa [IOK
6 MTOCIIEZIOBATEIIHLHOC 15 1 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHME,
oGoGmeHHTe bubnuotexa [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTeMAaTH3aIIHs
y dos
3HAHUU
OBILIEE KOJIMYECTBO
YACOBIIO 102 6 0
ITPOI'PAMME



https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

» Anrebpa, 7 kinacce/ MakapsiueB FO.H., Munmaiok H.I'., Hemikos K.U. u npyrue,
AximmonepHoe obmiectBo «M3marensctBo «lIpocBemienue»

» Anre6pa, 8 kiacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxknuonepHoe obdmectBo «M3aarensctBo «lIpocBemenre»

» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkos K.U. u npyrue;
non penakuueit Tenskosckoro C.A., AkunonepHoe oouiectBo «3naTenbcTBo

«HpOCBCHICHI/IG»

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

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