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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
0o0pa3oBaHus: OHa OOECIeUYMBACT M3YyUCHHE JAPYIHX JUCIUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO IS
IPOJIOJDKEHNsT 00pa30BaHMsI W B TOBCEIHEBHOM KW3HU. Pa3Buthe y oOydarommxcs
HAy4YHBIX TMPEJCTABICHUH O TMPOUCXOXKJACHUU U CYIIHOCTH aireOpanyecKux
a0CTpaKIMii, CIIoco0e OTpaKEHUsI MaTEMaTUUECKON HayKOU SIBIEHUM U MPOIIECCOB B
MIPUPOJIC U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJISTUPOBAHUS B HAYYHOM TIO3HAHUU
U B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4eCTB
MBIIIJICHUS, HEOOXOAMUMBIX JIJIS ajanTallid B COBPEMEHHOM IHM(POBOM OOIIECTBE.
N3ydenne anreOppl oOecrnedynBaeT pa3BUTHE YMEHHS HaOroAaTh, CPaBHUBATH,
HaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIILUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBHUSI W BBIBOJABI, (OPMYIHPOBATH
yrBepkaeHnus. OcBoeHHE Kypca anreOpbl OO0ecredrMBaeT pa3BUTHE JIOTHUECKOTO
MBIIIICHNAS OOYYaIOIUXCS: OHU UCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxaeHus, 0000IeHHne W KOHKPETH3allHMio, aO0CTparupoBaHHE M aHAJIOTHIO.
OOyuenne anreOpe TMpeAroyiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOSTEIHHOM
NEATETLHOCTH O0YYaOIIUXCs, TIOATOMY CaMOCTOSITEIPHOE PEIICHUE 3a/1ay SBIISCTCS
peanuzanuen esTeIbHOCTHOTO MPUHIUIIA O0YUEeHUS.

B cTpykType nporpamMmel yaeOHOTO Kypca «Anaredpa» Juisi OCHOBHOTO OOIIIETro
00pa3oBaHMUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOAUYCCKUE JIMHHM:
«Uucma ®  BBIYHCICHUS», «AnreOpanyeckue BbIpaXKCHUS», «YPaBHCHUS W
HepaBeHCTBa», « DyHKIMM». Kaxmas U3 3TUX coaepiKaTeIbHO-METOINYSCKUX JIMHAHA
pa3BUBaETCS Ha MPOTSHKEHUN TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C IPYTUMHU
ero JuHUAMH. B xoae wm3ydeHHs ydeOHOro Kypca OOYyYaromMMCS IPUXOIUTCS
JIOTUYECKU PACCYKAATh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
3TUM B TIPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHBIE BO BCEX OCHOBHBIX pasleiiax MaTeMaTHYeCKOTO
o0pa3oBaHUsI W CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTh4yecKkoro s3bika. ComepkaTelNbHOW € CTPYKTYPHOM
OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxkanne ymHHM «Yucaa W BBIUMCIACHUS» CIOY)KUT OCHOBOW  JIJIst
TATBHEHIIET0 W3yYeHUS MAaTeMaTUKH, CIIOCOOCTBYET DPA3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS ANTOPUTMAMU, a
TaK)Ke€ TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCETHEBHOM
KU3HU. Pa3BUTHE TMOHATHS O YHUCIE HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3zoBaHMs
CBSI3aHO C PAIMOHAIBHBIMM W HPPAIMOHAJIBLHBIMU YHCIIaMH, (HOPMUPOBAHHUEM



MPEACTABICHUN O NEWCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHHUS YUCIOBOW JIMHUU
OTHECEHO K CpeAHeMy o0IIeMy 00pa30BaHHIo.

Copnep:xanue IByX alreOpandecKkux JIMHUN — « AIreOpandecKre BIPOKEHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OOy4YaIOIMIMUXCA
MaTEMaTUYEeCKOro ammapara, HeoOXOJMMOIro JJisi pEHICHHsS 3ajJad MaTeMaTUKH,
CMEXHBIX MMPEAMETOB U NPAKTUKO-OPHEHTHPOBAHHBIX 33Aa4. Ha ypoBHE OCHOBHOIO
oOmiero o6pazoBaHusi y4eOHBI MaTepual TPYIIUPYETCS BOKPYT pPaldOHAIbHBIX
BbIpOKEHUN. AJredpa JAEMOHCTPUPYET 3HAYECHHUE MATEMATHKW KakK s3bIKa s
MIOCTPOCHUSI MATEMATUUECKUX MOJIENIEH, OMMCAHUs IIPOLIECCOB U ABJICHUN PEATIBHOTO
mupa. B 3amaum oOyuyeHuss anreOpe BXOJAT TaKKe JaJbHEWIIEe pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
uHQOpPMATUKHA, W  OBJAJEHUE  HABBIKAMU  JEAYKTUBHBIX  PACCYXICHHI.
[TpeoOpa3oBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHHUS,
CIOCOOHOCTEHN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue (HyHKIIMOHATBLHO-TPAQUUYECKONW JUHUM HAlEJICHO Ha MOJIyYeHUE
o0yJarouMMucs 3HaHUK 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTHYeCKON MOAENH AJis
OMNMCAHUS U MCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOLIECCOB U SBJICHUW B MPUPOJE U
oOuiectBe. M3ydyeHne marepuaiia CiocOOCTBYET Pa3BUTHIO Yy 0OYyHaIOIIUXCS YMEHUs
WCIIOJIB30BaTh  PA3JIMYHBIE BBIPA3ZUTENBHBIE CPEICTBA SI3bIKA MATEMaTUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJg B (OPMHpPOBAHUE
IPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY TMIaHy B 7-9 Kkjaccax wu3ydaercss Y4YeOHbIH Kypc
«AnreOpa», KOTOpBIM BKIIOYAET CJIEAYIOUIME OCHOBHBIE pa3/ieibl COJEpIKaHUs:
«Yucna ¥ BBIUKCICHUS», «ANTEOpandecKue BbIpAKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DyHKLIMM.

Ha uzydyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacoB: B 7 kiacce —
102 yaca (3 gaca B Hezento), B 8 kimacce — 102 yvaca (3 gaca B Hegento), B 9 kiacce —
102 yaca (3 yaca B HeZIeJIIO).



COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE U JCCATUYHBIC, MEPEX0]l OT OJAHOW (OpPMBI 3aIlUCU
npobeit k gpyroil. [loHATHe palMOHANIBLHOTO 4YHCNA, 3allCh, CpPaBHEHHUE,
YOOPSAIOYUBAHUE  pAllMOHAJBHBIX  4YHcel.  ApudMerhyeckue  JEHUCTBUS €
palMOHAIBHBIMKU 4YHCIaMU. PelieHue 3agady U3 peanbHOM IMPAKTUKUA HA 4acTh, Ha
JpoOu.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeJeM: OIpejelieHue, Mpeodpa3oBaHue
BBIPOKEHUI HAa OCHOBE OIPEACNICHUS], 3alMUCh OOJbIMX yucen. [IpoieHTsl, 3amnuch
MPOIICHTOB B BHUAE APOOM W JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIE 3aJlauyd Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[I[pumeHeHnEe  NPU3HAKOB  JETUMOCTH, PA3JIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHbIX YHUCE.

PeanpHble  3aBUCMMOCTH, B  TOM  4ucie TpsMas ©W  oOpaTHas
MPOMOPUAOHAIBHOCTH.

AsiredOpanvecKue BbIPAKEHUA

IlepemeHHbBIE, YHUCIOBOE 3HAUYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTumble
3HAaYCHUS TepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no gopmynam. [IpeobpazoBanrie OyKBEHHBIX BBIPAKECHMUIA,
TOXKJCCTBEHHO paBHBbIE  BBIpAXEHHUS, MpaBuja MNpeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, TPaBUJia PACKPBITUS CKOOOK Y MPUBEIAEHUS MOJOOHBIX CllaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

Opnnowiensl U MHOrowieHsl. CreneHb MHorousieHa. CIOKEHHE, BbIYMTAHUE,
YMHOKEHHUE MHOTOUJICHOB. DOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBAIPAT CYMMBI U
KBaJipaT pa3HocTu. Dopmyna pa3HOCTH KBAApPATOB. Pa3yiokeHMEe MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, TMpaBuja MpeoOpa3oBaHUsl ypaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHUM.

JIuHerHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YMCIIO KOPHEW JIMHEMHOIO
YpaBHEHHUS, PEIICHUE JIMHEHHBIX YpaBHEHUH. COCTaBI€HUE YPABHEHU MO YCIOBUIO
3afauu. Pemenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneltHoe ypaBHEHHE C NIByMs MEPEMEHHbIMU W ero rpaduk. Cucrema AByX
JIMHEWHBbIX YPAaBHEHHWM C JBYMs II€pEMECHHbIMHU. PemeHue cucrtem ypaBHECHUU
croco0oM MoJICTaHOBKH. [IpuMephl pelieHns TEKCTOBBIX 33Jjad C MOMOIIBI0 CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara toukn Ha npsmou. UwncioBble npomexyTku. PaccrosHue mexnay
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu Oxu Oy. Alcuucca W opauHaTa
TOYKHM Ha KOOPAMHATHOW IUIOocKOCTH. IIpumepsl rpadukoB, 3agaHHBIX (OpMyIamH.
Urenne rpaukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'padux GpyHKIum.
CpoiictBa ¢Qynkuuii. JluneiiHas ¢ynknus, e€ rpaduk. ['padux dynkmmm y = |X|.
['padmyeckoe penieHue IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KVIACC

Yucia 1 BbIYMCICHUS

KBagpatHbeiii kopenb u3 uucna. lloHdarne 00 wHppanuOHAIBEHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHUsT UppaloHaiIbHbIX yucesn. CBoHCTBa apu(pMETHUECKUX
KBa/IpAaTHBIX KOPHEW U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIIOBBIX BHIPAKEHUN U
BBIYMCIICHUSM. [[efiCTBUTEIBHBIE YHCTIA.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPaKEHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckod ApoOH.
CnoxeHue, BBIUMTAHHE, YMHOXXCHHE, JCJICHUE  alreOpandecKux  JIpoOei.
PannonanbHble BoIpaKE€HUS U UX IPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢opMyrna KOpHEH KBaJpaTHOTO ypaBHEHHUA. Teopema
Buera. Pemienne ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM H  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHIpeTanusi ypaBHEHU C JBYyMsI NEPEMEHHBIMH U CHUCTEM
JVMHEMHBIX YpPaBHEHHH C JByMs IEpeMEHHbIMU. [lpumepsl pelieHuss CcucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3aj1a4 alredpandeckuM crocodoom.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKUIMHA

[Tonsitue pynkmuu. O61acTh ONMpEACICHUs] 1 MHOXKECTBO 3HAYCHUN (DYHKIIHH.
Crioco6sl 3amanust GyHKITHIA.

I'paduk ¢ynkiuu. YUtenuwe cBoiicTB ¢yHkuuu mno e€ rpaduky. Ilpumeps
rpadukoB PyHKIUN, OTpaKAIOIIUX PEAbHBIE MPOLIECCHI.



OyHKIUY, ONHCHIBAOIIME TMPSAMYI0O H OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, uX rpadukn. Oyukmun y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanpHbple 4MCla, UppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIE
JeCSTUUHbIE poOu. MHOXKECTBO AECUCTBUTEIBHBIX YMCEN, JAECHCTBUTEIbHBIE YUCIIA
KaK OECKOHEUHbIE JeCSITUUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapUPMETHUYECKUE  JIEUCTBHUS  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl O0OBEKTOB OKpYXKAlOIIETO MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKpY’KarolleM MUDE.

[Tpubnnx€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHHs ypaBHEHUW TPETbEW M 4YETBEPTOU
CTENEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenue napoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3aaad
aredpandyeckuM METOJIOM.

VYpaBHeHUE ¢ JIByMs NEpEeMEHHbIMU M ero rpaduk. Pemienue cucrem ABYyX
JIMHEWHBIX YPaBHEHUHN C JABYyMs NIEPEMEHHBIMH. PellleHHe cHhcTeM IBYX ypaBHEHMH,
OJIHO M3 KOTOpHIX JHHEHHOE, a Jpyroe — BTOpoi cremneHu. ['paduyeckas
WHTEPIIPETAlNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 aaredpanyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nIMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM TniepeMeHHOW. KBajaparHele HeEpaBEeHCTBA.
['padmyeckas wuHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKUIMHA

KBanpatnunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. Ilapaborna, KoOpAHMHATHI
BEPILUHBI TapaboJibl, 0Ch CAMMETPHUU MapadOoJIbl.

I'paduxu Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u nx
CBONCTBA.



YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[lonsiTHE YHCIOBOM IOCIIENOBATEIBHOCTH. 3aJaHHe II0CIIE0BATEIbHOCTH
peKkyppeHTHO popMyoit u popmysiolt N-ro wieHa.

Apudpmernueckass U reoMmerpuueckas mnporpeccur. dopmynbl N-ro  wieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX NUICHOB.

N3o0paxenne wieHOB apu(METUYECKOW U TEOMETPUYECKOW MPOTPECCHid
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



IHIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA IHPOI'PAMMUBI
YUYEBHOT' O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHUS IIPOrPaMMbl Y4eOHOTO Kypca «Anredpa»
XapaKTEepU3YyIOTCS:

1) narpuoTHYecKoe BOCIMTAHME:

IIPOSIBJICHUEM MHTEpPECA K MPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JAOCTHXKEHUN B APYrUX HayKax H
IPUKJIAJHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0SI3aHHOCTEN TIpa)KJaHWHA M peai3alld €ro
paB, MPEACTABICHUEM O MATEMATHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3ITHUHBIX
CTPYKTYp, SIBIICHUW, TMPOUEAYpP TPaKIaHCKOro oOOIIecTBa (HampuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKHX MpoOJeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHECHUEM JIOCTUKECHUN HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLMIIOB B I€ATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTUBHOE Yy4YacTUE€ B PEHICHUU MPAKTUYECKUX 3a/1ad
MAaTeMaTUYECKOW HAIPAaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
00pa3oBaHMsl Ha MPOTSKEHUU BCEH MKU3HM I YCHEIHOM NpodecCHOHAIbHOM
NEATETLHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHAMBUIYAbHON TPAGKTOPUU OOpa30BaHUs W JKM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJad, pEIICHUH, paCCYKIECHUW, YMEHHUIO BHJICTh
MAaTEMATHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaMEl B JEITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTUS YEJIOBEKA, MPUPOJBI U
oO1ecTBa, MOHMMAHMEM MAaTEMAaTUYeCKOW HAayKH Kak cdepbl dYenoBeuecKon
JESATENbHOCTH, 3TAlOB €€ Pa3BUTUS M 3HAYUMOCTU JJIsl PAa3BUTHS LWBUJIW3ALINH,
OBJIAZICHUEM SI3bIKOM MATEMATUKH M MAaTEMAaTHYECKOM KYJIbTypOW KakK CpEICTBOM
MO3HAHUS MHUpPA, OBJIAJACHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIBCKOM
JESTENBHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (OPMUPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU

FOTOBHOCTBIO TPUMEHATH MaTeMaTHYECKUE 3HAHUS B HMHTEpPEcax CBOErO
3I0pOBbs,  BEIEHUS  3J0pOBOro  obOpaza  KM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM  pPEXKUM  3aHATHUM U OTAbIXA, peryspHas (¢uznuyeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HABbIKa pedIieKCHH, MPU3HAHHUEM CBOETO IMpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha MPUMEHEHHE MAaTeMaTU4YEeCKUX 3HAHWUW JUIsl pelleHus 3a7ad B
00J1aCTH COXPAHHOCTU OKPYXAIOUIEH Cpe/ibl, IIaHUPOBAHUS TIOCTYNKOB U OLIEHKH MX
BO3MOXHBIX TOCJIEACTBUNA JII OKPYXKAIOIIEW Cpenbl, OCO3HAHHWEM TJI0OAIBHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

8) apanTanma K M3MEHSIIOIUMMCH YCJIOBUSIM COLMAJIBHOM W NPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHSIX HEONPEAETIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE KOMIETEHTHOCTU YEpe3 MPAKTUUYECKYIO AESATENbHOCTb, B TOM YHCIIE
YMEHUE YUYUTHCS y APYTHUX JIIOJIEH, TPUOOPETATh B COBMECTHOU JI€ATEILHOCTH HOBBIE
3HAHUS, HABBIKU M KOMIIETEHIIUHU U3 OIbITA JPYTHUX;

HEOOXOJUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HAHW, B TOM 4YHUCIE
bopMyIMpoBaTh UAEH, TOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMbIE
peuieHuss W ACHCTBUA, (OPMYIHMpPOBATH M OLEHUBATH PHUCKU M MOCIEICTBUS,
dbopMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBblesiornyeckue1eicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOLLIEHUH MEXIY MOHATUAMH, (HOPMYIUPOBATH ONpPEEICHUS MOHIATHM,
yCTaHaBIMBAaTh CYIIECTBEHHBIM TMPU3HAK  KIACCU(PUKALMK, OCHOBAaHUS IS
00001IeHNS ¥ CpaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAIIN34,

BOCIPUHUMATh, (POPMYIHpPOBaTh U MPeoOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIBIIITH MATEMAaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHBOPEYHUS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSX, MpEAJaratb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN Y IPOTUBOPEUHN;



JIeaTh BHIBOJBI C MCTIOJB30BAaHUEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX WU WHIYKTUBHBIX
YMO3aKJIIOYeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEpXKIEHUH (mpsiMble H  OT
OPOTUBHOIO),  MPOBOAUTH  CAMOCTOSITEIBHO  HECIIOXHBIE  JOKa3aTeIbCTBa
MaTeMaTU4YecKuX (HaKTOB, BBICTPAMBATH APTYMEHTAIIMIO, NPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;

BbIOMpaTh CMOCO0 pemieHus y4eOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubonee TMOAXOMAIUMNA € Y4ETOM  CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

baszoBblencciieoBaTe1bCKUeIeCTBUA .

UCIIONb30BAaTh  BOMPOCHI KAk  HCCIEAOBATEIbCKUN  WHCTPYMEHT  TO3HAHMS,
(bopMyIMpOBATH BOITPOCHI, (dukcupyroume IIPOTUBOPEYHE, npooiemy,
CaMOCTOSITEJIbHO YCTaHaBJIUBaTh MCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

MPOBOAUTH MO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIbIIIOE HCCJEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYecKOro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY COOOiA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBAaTh OOOOIIEHUS ¥ BBIBOJALI IO pe3yJbTaTaM
OpOBEAEHHOIO  HAOJIOJEHUS,  HUCCIEJOBAHMS,  OLEHMBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3MPOBATh BO3MOXKHOE  pa3BUTHE TpoIecca, a TakKe BBIIBUTATH
MPEATNOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIIUU, JAHHBIX, HEOOXOIUMBIX
JUTS PEIICHUS 3aa9H;

BBIOMpaTh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH WHHOPMAITUIO
pa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

BBIOWpATh (opMy TpeacTaBieHus WHPOPMAIUM W WILTIOCTPUPOBATH pEIIacMbIe
3a/1a4y CXeMaMHu, TuarpaMMaMi, HHOUW rpaduKoi U MX KOMOWHAIIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIMH IO KPUTEPHUSIM, TPEIOKCHHBIM YIUTENIEM WIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITETIHHO.
KoMMyHMKaTHBHBbIEYHUBEPCAJIbHbIeyYeOHbIe1eiiCTBUS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSMHU U LIETSIMU
oOIIeHusI, SICHO, TOYHO, TPAaMOTHO BBHIpaXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NUCbMEHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHHS TI0 XOAYy PpElIeHHs 3aJaud,
KOMMEHTHUPOBATH TOJYICHHBIN PE3yJIbTAT;

B XOoJe OOCYXIeHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo6JieMbl, perraeMoi 3a/1aui, BRICKa3bIBaTh UACH, HALIEJICHHBIC HA MOUCK PEIICHHUS,
COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSIMH JAPYIMX YYAaCTHUKOB JHAaiora,



oOHapyXHBaTh pPa3IWYUE M CXOACTBO TMO3UIUH, B KOPpEeKTHOM (opme
(opMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

NPEACTABIATh PE3YJbTAThl pEUIEHUS 3aJaud, SKCHEPUMEHTA, WCCIEI0BaHuUs,
IIPOEKTa, CaMOCTOSITEIbHO BBIOUPATh (opMaT BBICTYIUIEHMS C Y4E€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUY;

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYATbHOU PabOTHI
IIPU pEHIEHUU YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

OpPUHUMATh 1€Jb COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATh  OpPraHU3aLUIO
COBMECTHOM palOTHI, paclpeneisTh BUAbl padOT, IOroBapUBaThCs, OOCYXAATbh
IPOLIECC U PE3YJIbTAT pabOThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax padoThl (0OCYXJEeHUS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPIWHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YJ€HAMH KOMaH/]Ibl, OLIEHUBATh KaYECTBO CBOETO BKJIaJa B

o0mMi  OPOAYKT MO  KpUTEpHsiM,  C(POPMYyIHPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHUCTBUA.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAaH, alTOPUTM pEIICHUs 3a1aud (WM €ro 4acThb),
BBIOMpATh CIOCOO peIIeHUs ¢ YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, 3MOLIHOHATbHBIHMHTEJICKT:

BJIaJIETh CIIOCOOAMM CaMONPOBEPKHU, CAMOKOHTPOJIS TIPOLIecca U pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJ1a4H;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPH PELIEHUU 33/1a4l, BHOCUTD
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX O0OCTOSATEILCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IIOCTAaBJIEHHOM LENH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKEHUS] WJIM HEIOCTHKEHUS LEIH, HAXOAUTh
OIIHOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce o0Oy4YalOmUNUCS TOJYYUT CJCAYIONINE
MPEIMETHBIE PE3YyJIbTATHI:

Yucaa v BIYMCICHUSA

BbInonHsTh, coyeTass yCTHblE M TUCbMEHHbIE NPHUEMBI, apuPMETHUYECKUE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.



HaxoauTh 3HAYE€HHUS UHCIOBBIX BBIPAKEHUN, NOPUMEHATH Pa3HOOOpa3HbIC
CroCcoObl M TPHUEMBI BBIYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAXKEHUH, COJCPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIE APOOH.

[lepexomuTs OT onHOM (OpPMBI 3amuMcHU 4YMceN K Apyrou (mpeodpa3oBHIBATH
NECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATHUYHYIO, B YACTHOCTU
B OECKOHEUHYIO ACCATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAJOUYNBATH PAllMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh NPUKUIKY U OLUEHKY pe3yJibTaTa BBIYMCIEHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXXEHUW. BBINONHATH NEUCTBUA CO CTENEHSMH C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh PU3HAKU JETMMOCTH, PA3JIOKECHUE HA MHOXKUTEIW HATYpPabHBIX
YUCelL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 33Ja4yd, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUMOHAIBHOCTHIO BEJIMYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIICHUS 33ad C YYETOM OTpPAaHUYECHUM, CBS3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX 0ObEKTOB.

AuredpanyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
Ipoliecce OCBOEHUSI yueOHOro MaTepHalia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMpPU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BoImonHsTh peoOpa3oBaHusl 1EJI0T0 BHIPAKEHUS B MHOTOWIEH MPUBEIECHUEM
MOI0OHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOXXEHME OJHOYJIECHAa HAa MHOTOYWIEH W MHOTOYJICHA Ha
MHOTOYJICH, TPUMEHSIThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C T[OMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXXHTEIIS, TPYIIIUPOBKU CIIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh TpeoOpa3oBaHUsi MHOTOWICHOB JIJIs PEIICHUS Pa3IMUHbBIX 3aJlayu U3
MAaTEMATHKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3aTENSAMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSSA MPABUIIA
IepexoJa OT UCXOIHOTO YPABHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABisercs au
YHCJIO KOPHEM YPAaBHEHUS.

[TpumensTy rpaduyeckue METOAbl NMPHU PEIICHUH JMHEWHBIX YpaBHEHUH U HX
CHCTEM.



[lonOupaTe mnpuMepsl Nap 4YUCEN, SBISIOMIUXCA PEIIEHUEM JIMHEWHOIO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIAMHATHON IMJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JABYMS
NePEeMEHHBIMHU, MOIB3YSCh TPapUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTemMbl JBYX JIMHEMHBIX YPAaBHEHUU C ABYMsSI NEPEMEHHBIMHU, B TOM
guclie rpaduyecKu.

CocTaBnsATh W pelaTh JMHEWHOE YpPaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHMI IO YCJIOBHIO 3aJayd, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ MOJTyYEHHBIN pe3yJIbTar.

DOyHKUMHA

N300paxxaTb HaA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, MHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE NMPOMEXKYTKH HA
aJreOpanvyeckoM s3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJAWHATaM,
CTPOUTH rpa@uku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTU  MEXKIY
BEJIMUMHAMU: CKOPOCTb, BpEMsI, pAaCCTOSHHE, 1E€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpenCTaBICHUS M aHaldu3a HHPOpPMALIUH,
U3BJIEKATh U MHTEPIPETUPOBATH UHPOPMALIMIO U3 IpaMKOB peajbHbIX MPOLECCOB U
3aBUCUMOCTEM.

K konHiy oOyuennss B 8 KJacce oOOydJarOUIUHCS TIOJYYHUT CIETYIOITHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30oBaTh HayaldbHbIE MNPEICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyceNl JUIsl CPaBHEHUS, OKPYTJICHHS] M BBIUMCICHHH, M300pa)kaTh JEHCTBUTEIbHbIC
YHCJIa TOYKAMHU Ha KOOPAWHATHOM MPSAMOM.

[IpuMeHsATh TOHSATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3ys MpPU HEOOXOJUMOCTH KaJbKYJISTOp, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COAEpXkKalMX KBaJApaTHbIE KOPHHU, HCHOJIb3YS
CBOMCTBa KOPHEM.

Hcnonp3oBaTh 3amucu OOJNBIIMX M MaJIbIX YHUCEN C TMOMOILIBI0 JIECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh MOHATHME CTENEHM C LEeJIbIlM  [OKa3aTeJeM, BBINOJHATh
peoOpa3oBaHus BEIPAKEHH, COIEPIKAIUX CTENIEHH C LEIbIM OKa3aTEJIEM.

BBINONMHATE TOXAECTBEHHBbIE MpeoOpa3oBaHUs PallMOHAIBHBIX BBIPAXEHUM Ha
OCHOBE MPaBWUJI ACHCTBUI HAJ MHOTOYJIEHAMH U alredpandyecKuMu Apoosimu.



PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[TpumensTh mpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIICHUs Pa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare JsMHENHBIE, KBaJpaTHbIC YPAaBHEHMS W PALMOHAIBHBIE YPAaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE IPOCTEMIIME HUCCIEAOBAHUS YPABHEHHM M CHCTEM YPAaBHEHUU, B
TOM YHCJIE C MPUMEHEHUEM I'paUueCKUX MPEACTABICHUN (YCTaHABINBATh, UMEET JIU
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHNUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTe OT cIOBECHOM (OPMYIMPOBKM 3afauud K €€ anredpandeckon
MOJIEIM C TOMOIIBIO COCTaBJICHUS YPAaBHEHHS WM CHCTEMBbl ypaBHEHWIA,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MMOJTYUYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB /I CPABHEHMSI, OLICHKH, PEIIaTh
JVHEWHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM U UX CHCTEMBI, JaBaTh rpapUUecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTe ¥ HCNOJB30BATh (DYHKIMOHAJIBHBIE TMOHATHUA W S3bIK (TEPMUHBL,
CUMBOJINYECKHE OO0O3HAYECHMsI), ONpPENEeNATh 3HAUCHHE (PYHKIMH IO 3HAUYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PYHKINH 10 €€ rpaduKy.

Crpoutsb rpaduku 37eMEeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y =x3,y = [X|, y = VX, OIICHIBATH CBOICTBA YHCIOBON (yHKIIH
o e€ rpaduky.

K konHmy oOyuenmss B 9 Kiacce oOOydJarOUIUHCS TIOJYYHUT CISTYIOITHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuca v BIYMCICHUSA

CpaBHUBAaTh U YIOPSIIOYMBATH PALIMOHAIIBHBIE U UPPALlMOHAIBHBIE YHCIIA.

BreImonHaTe apudmeTrnueckue NEeHCTBUS ¢ pAllMOHAIbHBIMU YUCIIAMH, COYETas
YCTHBIE W NHCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCICHHUS C HPpPALMOHAIBHBIMU
YUCIIAMH.

Haxonuth 3HaueHHUs CTENEHEW ¢ LENbIMUA MOKa3aTeNsIMU U KOPHEH, BBIUUCIATD
3HAYEHMSI YUCIIOBBIX BBIPAKEHU.

OKpyrasiTe JIE€UCTBUTENIBHBIE YHCIA, BBIIOJHATh MHPUKHUIKY pe3yJbTara
BBIYMCJICHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeHbIC U KBaJpaTHBIC YPABHEHUS, YPABHEHHUSI, CBOJSAIIUECS K HUM,
npocTeiime ApoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemare cucTeéMbl NBYX JIMHEHHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMH U
CUCTEMBI IByX YPABHEHHI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEHHBIM.



PemaTe TeKCTOBBIC 3afauM anreOpamdeckuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUS] YPABHEHHUSI MJIM CUCTEMBI JIByX YPAaBHEHH C JBYMS IEPEMEHHBIMH.

[IpoBOAUTE NPOCTEMIIME HMCCIEAOBAHUSA YPABHEHHM M CHCTEM YPAaBHEHUU, B
TOM YHCJIE C MPUMEHEHUEM IpaUueCKUX MPEICTaBICHUH (YCTaHABINBATh, UMEET JIU
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHNUS, €CIIU UMEET, TO CKOJIBKO, U MTPOYEE).

PemaTte JsMHEHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pakaTh
pElIeHHE HEpPaBEHCTB Ha YHUCJIOBOM MPAMOW, 3alUCHIBATh PEUIEHUE C MOMOUIBIO
CHUMBOJIOB.

PemaTe cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, 300paXkaTh PEILIEHNE CUCTEMbl HEPABEHCTB HAa YHCIOBOU
PsIMOiA, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHNUN PA3IUYHbIX 33/a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKUMM U3y4eHHbIX BHUAOB. [loka3biBaTh cXeMaTHUECKU

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB QyHKIUH Buga: Y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBuCHMOCTH OT 3HAYCHHUIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CrpouTh M H300pakaTh CXEMAaTHYECKH TpaUKd KBagpATHUHBIX (YHKLIUMH,
OINMCHIBATh CBOMCTBA KBaIPAaTUUHBIX (PYHKIUHI MO UX rpadukam.

Pacno3HaBaTh KBaJIpaTUYHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMeTUYECKYI0 U F€OMETPUUYECKYIO MPOrPECCUH TPU PA3HBIX
crioco0ax 3aJjaHus.

BbIMONHAT  BBIUMCICHHMS C  HCHOJb30BaHHMEM ¢GopMyl N-ro  4jeHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOrpeccCuii, CyYMMbI IEPBBIX N YJICHOB.

N300paxkaTb 4jieHbl TMOCIEAOBATENIBHOCTA TOYKAMHU Ha KOOPAMHATHOU
IUIOCKOCTH.

PemaTe 3a1aum, CBSI3aHHBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3aJladyl U3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJSATOpa, HU(MPOBBIX
TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBoyacoB JJIeKTPOHHbIE
HaumeHoBaHuepas3aejioB U
Ne i/ (undposbie)
TEMIIPOrpaMMBbI Bcero Koutpoabsubiepadorsl [IpakTHyecknepadoThl
o0pa3oBaTejibHbIEpecypChl
Yucna u BeIUHCIeHUs. ParinoHanbpHbIe o5 3 bubmuorexa [IOK
qyucia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
AJIrCOpaHeCKHEBbIPHKCHIA 21 2 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
¥ paBHeHHUS H HEpaBeHCTBa 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
Koopumatet i rpaguu. Gynkimm 22 ! https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
IT 1
OBTOpEHHE H 0000MmeHHe 8 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 3 0
ITPOI'PAMME



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 KVIACC

Kosaun4vecTBouacoB DJIeKTPOHHbIE

No 11/ HaumenoBaHnuepasieioB u (mudpoBbIe)

TEeMIIPOrpaMMbl Bcero KonTpoabubiepadori [IpakTuyeckuepadori N S p—
bubmuorexa [{OK

1 Yucia u Berunciienns. KBagparapie KOpHH 15 1 httos://m.e dSO(I)l.ru [784174f8

2 Uucna u BeruucieHus. CTeneHb ¢ UeIbiM 7 bubmuoreka [{OK
roKa3arejiemMm https://m.edsoo.ru/7f417af8

3 AnrebpanuecKUeBBIPAKEHHUSL. 5 Bu6mmoteka [JOK
KBagpaTHbIATpEXWICH https://m.edsoo.ru/7f417af8

4 AnrebpanuecKUEBBIPAKEHHSL. 15 1 bubnuoreka [IOK
Anrebpanyeckasapoon https://m.edsoo.ru/7f417af8

5 YpaBHeHus 1 HepaBeHCTBa. KBampaTHbIe 15 1 bubnnorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubmuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8

bubmuoreka [JOK

7 YpaBHeHussmHepaBeHcTBA. HepaBeHcTBa 10 1 https://m.e dSO(])_.[ru [7£417af8

8 OyHkuuu. OCHOBHBICTIOHATHUS 5 E;ISSH/I//I&T:;(::)(])_E?/I; f4174f8

9 Oyukiun. YncaoBbleyHKITUT 9 1 E;fi;;féigr(j/};fﬂhw

10 [ToBTOpeHue u 060061IeHNE 8 1 E::SSH;;T:(;(;(I)_[?U}? f4174f8

BIIEE KOJIMYECTBO YACOB I1O 102 . 0
POI'PAMME



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

9 KJIACC

Kosaun4vecTBouacoB JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m TeMNporpamMmbl Bcero Kontpoabubiepadorsl  IpakTuyecknepadoTnb (uipposere)
o0pa3oBaTe/ibHbIepecypChl
1 Uwucaa 1 BEIYUCICHUS. 9 bubmuoreka [JOK
JlericTBUTEIBbHBIC YHCIIa https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEHUS C OJTHOW MEPEMEHHOMN https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YPaBHEHUU https://m.eds00.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBencrtpa https://m.edso0.ru/7f419d08
bubnuorexa [JOK
° Dy 16 1 https://m.edsogru/7f419d08
bubnuotexa [JOK
6 YuCII0BBIENIOCIE JOBATENBHOCTH 15 1 https://m.e dsogru 178419408
7 [ToBTOpenue, o6o0IIEeHNE, 18 1 bubmmorexa [IOK
CHUCTeMaTU3alUsA3HaHUI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME



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

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

YUYEBHbBIE MATEPHUAJIBI V11 YHEHUKA

- Marematuka. Anrebpa: 7 —# kiacc : 6a30Bblii ypoBeHb: yueonuk / FO.H. Makapsrues, H.I'.
Munmrok, K., Hemkos, C.b. CyBoposa; o pen. C.A. TemsikoBckoro.— 15-e uzn., nepepao. -
Mockaa: IIpocsemienue, 2023 — 255 c. : ni.

- Marematuka. Anrebpa: 8 —# kiacc : 6a30BbIii ypoBeHb: yueonuk / FO.H. Makapserues, H.I'.
Mungrok, K.W. Hemkos, C.b. CyBopoBa; o pen. C.A. TenskoBckoro.— 16-e uza., nepepa0. -
Mockga: IIpocsemnienue, 2023 — 319 c. : ui..

- Maremaruka. Anredpa: 9 —ii kiacc : 6a30Bblit ypoBeHb: yueOHuk / FO.H. Makapsiues, H.I'.
Mungrok, K.W. Hemkos, C.b. CyBopoBa; o pen. C.A. TensikoBckoro.— 17-e uza., nepepa0. -
Mockga: [Ipocsemienue, 2023 — 325 c. : ui.

YUYEBHBIE TEXHUYECKUE CPEJACTBA JIUIAA YYEHUKA

- AyauTopHas JOCKa C MAarHUTHOM NTOBEPXHOCTBIO

-KoMIJIeKT THCTPYMEHTOB KJIACCHBIX: JTUHEWKA, TpaHCTIOPTHUP, YroiabHUK (30°, 60°),
YTOoJbHUK (45°, 45°), mupKyIib

- KommiekT guryp Ha Maraurax

- Kommniext mudp Ha Maraurax

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. http://fcior.edu.ru/ - emuHOE OKHO TOCTYIa K 00pa30BaTEILHBIM Pecypcam
2. http://school-collection.edu.ru — exuHas KoJUIEKIUs UPPOBBIX 00PA30BATEILHBIX PECYPCOB
3. http://www.fipi.ru/ - penepanbHbBIf HHCTUTYT NEJArOTHYECKUX U3MEPEHH: HOPMAaTHBHO-

npaBoBas 6aza OI'D, oTkpeITHIN OaHK 3amanus OI'D (MaremaTuka)
4. http://alexlarin.net/ - napopmaroHHas moaaepKka npu nmoaroroske k OI'D Mo MaremMaTHKe

5. http://sdamgia.ru/ - o6pa3oBaTenbHBIN TOPTAT IS OATOTOBKH K SK3aMEHAM



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/
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