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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs. OHa 00ECIIEUYNBACT H3YUCHHUE IPYTUX TUCIUILIINH, KaK €CTECTBCHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO s
MIPOJIOJDKEHUSI 0Opa30BaHMsI M B TIOBCETHEBHOM XU3HU. Pa3ButHe y 00ydarommxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOKACHUU M CYIIHOCTH aJreOpandecKux
a0cTpakIuii, crioco0e OTpakKeHUS MaTeMaTHYECKOW HAYKOM SIBJICHUH M IIPOIIECCOB
B IIpPHpOJAC W OOIICCTBE, POJIM MATEMaTHYCCKOTO MOJICTUPOBAHHMS B HAyYHOM
MO3HAHUU ¥ B MPAKTHKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOANUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenune anreOpsl oOecleunBaeT pa3BUTHE yMEHUs HAOIOIATh,
CpaBHHUBATh, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JICUCTBUS W BBIBOJIHI,
dbopmynupoBaTh yTBepKAcHUA. OCBOEHHE Kypca aareOphl 00eCIeUrBaET pa3BUTHE
JIOTUYECKOTO MBITIUICHUSI OOYyYarOMMXCSA: OHW HCIONB3YIOT JACAYKTHBHBIC H
WHIYKTHUBHBIE PacCyXACHUs, 0000IMEeHNe U KOHKPETHU3allui0, aOCTparupoBaHue U
aHajgornro. OOydeHwe  anreOpe  mpeanojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATEIIHON JACATENHHOCTA OOYYaIOIIUXCs, IO3TOMY CaMOCTOSITEIIbHOE
peIIeHME 3a7a4 SABISICTCS peaTu3auei esaTeTbHOCTHOTO MPUHIIAIIA O0YICHUS.

B cTtpykType mnporpammbel ydeOHOro Kypca «Ainredpa» mjis OCHOBHOTO
obmrero o6pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COACPKATECIHHO-METOIMUCCKUE
auHuK. «Yucaa U BBIMUCICHUS», «ANTeOpanvecKue BRIPAKCHUA», «YpaBHEHUS H
HepaBeHCTBa», «DyHkruu». Kaxmas w3 3TUX colaepKaTeIbHO-METOIMYCCKUX
JUHUN pa3BUBAETCS HA TIPOTSHKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJIEHCTBYS C
JPYTUMH €ro JUHHAMUA. B Xome wu3ydeHus ydeOHOro Kypca OOydaronuMmcs
MPUXOUTCS JIOTUYECKU PACCYXKJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M C 3TMM B MporpaMMmy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPHIC OCHOBBI JIOTHKH, IPEJACTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTU4YeCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJICHUIO 00YUYarOITUMUCS
OCHOB  yHUBEpPCAJIBHOTO  MaremaTudeckoro s3bika. CopaepkaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Aunrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Uucna W BBIYUCICHUS» CIY)KUT OCHOBOM ISt
JTATBHEHIIIETO M3YYCHHUS MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAFOIIHXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe IPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YMCIIC Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAIMOHAJIBLHBIMH W HWPPANMOHAIBHBIMH YHCIaMH, (OpMHUpOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM YHCJE. 3aBEPUIEHUE OCBOCHHS YHUCIOBOMU
JMHUHA OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

CopeprkaHue OByX anreOpandecKux JIMHUN — «AreOpandecKue BhIPaKEHU S
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIMXCA
MaTEMaTHUYECKOro ammapara, HeoOXOJUMOTro IJisi PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAaKTHUKO-OPHUEHTHUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOro 00miero oOpa3oBaHMs Y4Y€OHBIM MaTepHall TPYIIUAPYETCS BOKPYT
palMOHAIbHBIX BBIpAXKEHUN. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMAaTUKU Kak
A3bIKa JUISl TOCTPOEHUS MaTeMaTHMYECKUX MOJENIEeH, OINUCAaHUS NPOLECCOB U
SBJICHUN peadbHOro Mupa. B 3amaunm oOyuyeHus airebpe BXOIAT TaKxKe
JanbHEeIIee pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHUS, HEO0OXOAMMOro, B
YaCTHOCTH, JJIsI OCBOEHUS Kypca HH(POPMATUKH, W OBJIAJICHUE HaBBIKAMHU
JNEeAyKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpPaXKEHUS, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanne pyHKIMOHATBHO-TPAPUUECKON JTMHUU HALIEJIEHO Ha MOJIyYEHUE
oOy4JaronMMuUCs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAENd
JUISl ONIMCAHUA M UCCIIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odOmectBe. M3ydyeHne marepuana CHOCOOCTBYET Pa3BUTHIO Y OOyYaroluxcs
YMEHUS UCTOJIb30BaTh Pa3InYHbIC BHIPA3UTENbHBIE CPEACTBA SI3bIKa MATEMATUKH —
CIIOBECHBIEC, CHUMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIAI B (POpMHUpPOBAHUE
MPEACTABICHUN O POJIU MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY IUiaHy B /-9 Kkjaccax wu3ydaercss Y4eOHBIA Kypce
«AnreOpa», KOTOPBIH BKIIIOUAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJACpPKaHUS:
«Yucna W BBIUMCICHUS», «ANreOpanyeckue BbIpaXKEHUS», «YpaBHEHUS U
HEpaBEeHCTBA», « DyHKIUW».

Ha m3yuenne yuebHoro kypca «Anredpa» orBoautcs 357 4acoB: B 7 Kiacce
— 119 yaca (3,5 yaca B Henemo), B 8 kiacce — 119 yaca (3,5 vaca B Heneno), B 9
kiaacce — 119 gaca (3,5 yaca B Heneno).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JAECATHYHBIC, TIEPEXO]] OT OJHON (HOpPMBI 3amucu
npobeit k gpyroil. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3aluCh, CpPaBHEHHE,
yHOOpSAIOYMBAHUE  pAlMOHAIBHBIX 4HceNl. Apu]meTHdecKkue JEeUCTBUS C
palMOHAIBHBIMUA YMCIIamMu. Pelenue 3aaad U3 peaJlbHOW NPAKTUKWA HA 4acTH, Ha
Ipoou.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OINpEIeNIeHUue, MpeoOdpa3oBaHUe
BBIP@XEHUI HA OCHOBE OIpeNEeIeHUs], 3auch 00apIMX yncen. [IpornenHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOH U IpoOU B BHUJE MPOIEHTOB. Tpyu OCHOBHBIE 3a7a4d Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaTbHOMN ITPAKTUKH.

[IpumMeHEHME TPU3HAKOB  JEIUMOCTH, PA3JO0KEHHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TIpsMas U oOpaTHas
IPONOPLMOHAIBHOCTH.

AuredpanvecKue BbIpaKEeHUA

IIepemeHHBIE, UHCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEpEMEHHOU. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmynsl. Beraucnenus no popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXX/IECTBEHHO paBHbIC BBIpRXKEHUS, NpaBujia NpeoOpa3oBaHUsS CYMM H
MPOU3BEECHUH, IPABUIIA PACKPBITHSI CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMblX.

CBoliCTBa CTENEHU C HATYPAJIBHBIM [IOKA3aTEJIEM.

OpnHowieHsl 1 MHOrouwIeHbl. CteneHb MHOrowieHa. ClioxeHue, BhIUUTAHUE,
YMHOXEHHE MHOTrOWICHOB. MDOpMysbl COKpAIIEHHOTO YMHOMKEHMS: KBaJapaT
CyMMBl M KBajpaT pasHocTu. Popmysla pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHHU.

JluHeniHOEe ypaBHEHHME C OJHOW NEPEMEHHOW, YUCJIO KOPHEW JIMHEWHOI'O
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBlI€HHE YpAaBHEHUN IO
YCJIOBHIO 3aJ1auu. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs MEPEeMEHHbIMU U ero rpaduk. Cucrema IByx
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBbIMU. PellleHHEe CHUCTEM YpaBHEHUM
Croco0OM TMOACTAaHOBKU. [Ipumepsl pellieHrs TEKCTOBBIX 3aJad C IMOMOIUIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsMou. Uucnoseie mpomMexyTku. PacctosHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMyIaMH.
Urenne rpadukoB peanbHbIX 3aBUcUMocTei. Ilonstue dynkmuu. [padux
¢yuxuu. CpoiictBa Qpynkiuii. Jluneitnas pyukmus, e€ rpadux. ['paduk GyHkunn
y = |X|. I'padmyeckoe penieHne ITUHEHHBIX YpPaBHCHHH M CUCTEM JIHHEHHBIX
YPaBHECHUM.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBanpatuslii kopeHb u3 uucia. [loHsTue 00 uppalMOHATIBHOM YHUCIHIE.
Jecstruunble TpUOIMKEHNS UppallMoHaIbHbIX yrces. CBoiicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPEOOPa30BAHUIO YUCIIOBBIX BBIPAKEHHM
Y BBIUMCJIEHUSIM. J|eiCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enpIM nokaszareneM u e€ ceorctBa. CTaHAapTHAS 3alMCh YUCIA.

AnredpanvecKue BbIPpAKEHUA

KBagpaTHbli  TpéXuiieH, pa3loKEHHE KBAJAPATHOIO TPEXWIEHA Ha
MHO>XXHTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ajlreOpanyeckoi Apoou.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHUE, JEJeHUE anredpanyeckux ApoOeH.
ParnmonanbHble BbIpayK€HUS U UX IpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJApaTHOrO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOAAIIMXCS K JINHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue qpoOHO-parMOHATBHBIC YPaBHEHUSI.

['padmyeckass uHTEpIIpeTalvs YpaBHEHHUI ¢ IByMSI IEPEMEHHBIMU U CUCTEM
JVMHENHBIX ypaBHEHUW C JBYMsS IlepeMeHHbIMHU. IIpumepsl pemeHus cucrem
HEJIMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 alireOpandecKuM CrocoO0OM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMBbI JIMHENHBIX HEPABEHCTB C OJJTHOW ITEPEMEHHOM.

DyHKUUHA

[Tonsitue ¢ynkmuu. OOIACTh OMNpENENeHUs U MHOXKECTBO 3HAaYCHHI
¢yuxuu. CriocoOb! 3a1aHus (PyHKINMN.

I'paduk ynxkumuu. Yrenue cpoiictB (pynkuuu no e€ rpaduxy. [Tpumeps
rpauKoB (PyHKLUH, OTPaXKaIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIMM, OMUCHIBAIOIINE TPAMYIO H OOpaTHyl0 TPONOPIIMOHAIBHBIC
3aBHCHMOCTH, HX rpaduxi. OyHkmun Y = X2, Y = X3, y = VX, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPaBHECHUM.

9 KVIACC

Yucaa v BBIYUCTCHUS

ParnmonanpHble 4ncna, UppalloOHAIbHBIE YHCIAa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXECTBO AEHCTBUTEIBHBIX YUCEN, NEHCTBUTENbHBIC YUCIA
KaKk OECKOHEUHbIE JeCATUYHBbIE JpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE
MEXIAY MHOXKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPJAUHATHON MPSAMOM.

CpaBHEHHME JIEWCTBUTENIBHBIX YHCEN, apU(PMETUYECKHEe JEHUCTBUS C
JEUCTBUTEIbHBIMA YUCIIAMH.

Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOIECCOB B
OKpY’KaroIleM MHUpE.

[TpubnnkE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yrcen. [Ipukuaka u olieHKa pe3yJIbTaTOB BIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PellieHne ypaBHEHUN, CBOASIIMXCS K IMHEHHBIM.

KBagpaTHoe ypaBHeHME. PelleHre ypaBHEHNN, CBOIAIIMXCSA K KBAaIPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMU. PerieHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ JBYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucteM AByX
JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMU. Pelienue cucreM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpou creneHu. [paduyeckas
VHTEPIPETALNSA CUCTEMBI YPABHEHUH C JIByMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Permienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemeHHoOW. KBaapaTHele HepaBeHCTBaA.
['paduueckass wHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MePEMEHHBIMHU.

DyHKUUHA

KBaaparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, kKoopAHHATHI
BEPILUHBI Tapaboibl, 0Cb CHMMETPUHN apadOJIbL.

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

YucioBbIE MOCIEI0BATEILHOCTH U NIPOrPecCuu



[IoHsiTHE YMCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTU
peKyppeHTHOH hopMyIioi u popMyIoi N-ro djeHa.

Apudmernueckas U reoMmerpuueckas mporpeccuud. @opmynbl N-ro dieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTPECCUid, CyMMBI IIEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.
CnosxHbI€ TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITTPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS MporpaMmbl ydyeOHOro Kypca
«Anrebpa» XapakTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSAIIEMY POCCHUHUCKON
MaTE€MaTHKH, LEHHOCTHBIM OTHOLUEHWEM K JIOCTHIKEHUSAM  POCCUHCKHUX
MAaTE€MaTUKOB U POCCUKCKOW MAaTE€MaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHHI B IPYTUX HayKax U MPUKIATHBIX cdepax;

2) rpaskJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME!

TOTOBHOCTBIO K BBINOJIHEHUIO 00S13aHHOCTEN Tpa)KIaHUHA U Pean3aluu €ro
opaB, IMpPEACTaBICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEIyp IPaXXIaHCKOTO 00IIecTBa (HampuMep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTMIKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE !

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKHX 3ajad
MaTE€MaTUYECKOM HampaBI€HHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIro
oOpa30oBaHMsI HAa MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW MpoQecCHOHAIbHON
NESTENIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHIUBUAYaIbHONU TPACKTOPUU 0Opa30BaHMsI U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIMTAHME!

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY U  3CTETHMYECKOMY BOCHPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PEUICHHM, pacCyX JACHWH, YMEHHMIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUS .

OpUEHTalUMeW B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4Yel0BEYEeCKOU
NEATEIbHOCTH, 3TAllOB €€ Pa3sBUTHUS U 3HAYUMOCTHU ISl PA3BUTHUS LUBHIIM3ALINH,
OBJIAZICHUEM SI3bIKOM MATEMAaTHKH M MAaTeMAaTUYECKOM KyJbTYypOill Kak CpeiCTBOM
NO3HaHUS MMpA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMHU HCCIIEN0BATEIbCKON
NEeATEIbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (POPMHUPOBAHHE KYJLTYPHI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIArONOJTYYHS

TOTOBHOCTBIO TMPUMEHSTh MAaTeMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO
3I0pPOBbS, BEIEHHSA  3I0POBOI0  0o0pa3a  Ku3HH  (3I0pOBOE  ITUTAHME,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryspHas duzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pe(IIeKCHH, TPH3HAHHUEM CBOECTO
MpaBa Ha OLIMOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa,

7) 3K0J10rHYecKoe BOCIIUTAHME!

OpUEHTaIlMel Ha NMPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUM IS pEeIICHUs 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYJKalIIEH Cpeapl, IUIAHUPOBAHHSA TIOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEJICTBUI JIsI OKPY)KArolel cpejbl, OCO3ZHaAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX PEeIleHHUS,

8) amanTamusi K U3MEHAIOIMUMCH YCJIOBHSAM CONUAIBHOW M NMPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSX HEOINPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJEH, MpuoOpeTaTb B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HaHU, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM YHCJE
dbopMyIHpoOBaTh WU, TIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, MIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYAIMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUA, (OPMYJIUPOBATH U OLEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBbie Jilornyeckue JelicTBHUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOIICHUN MEXIY TMOHATHAMHU, (POpMyTUpPOBATH
ONpPENECICHNUS] IOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
Kiaccu(ukanui, OCHOBAaHWS JUIsi OOOOIIEHUS W CPAaBHEHWsI, KPUTEPUU
MIPOBOJIMMOTO AHAJIN34,

e BOCHpPUHUMATH, (OPMYIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEpPJUTEIbHbBICE W OTpUIIATENIbHbIC, €IMHUYHBIC, YaCTHBIE M OOIIHE,
YCJIOBHBIE,;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeunss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npenjaratb  KpUTepUU A BBISBICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEYUH;

JIeNIaTh BBIBOJBI C MCIIOJNB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAIOTHH;

pa3duparth J0Ka3aTeNbCTBA MATEMATHYCCKIX YTBEPKACHUHN (PSMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIC IO0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpauUBaThb apPryMEHTALMIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;
BBIOMPATh CIOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATH HECKOJIBKO
BApHAHTOB pEIICHMs, BHIOMpaTh HamboIee NOAXOMAMMNA C Yy4ETOM
CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciieqoBarejLCcKue 1eHCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMmynupoBaTh BONPOCH], (UKCUPYIOIIHE NPOTUBOPEUHE, MpOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OpPMHUPOBATh
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO TIO3UIIMIO0, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
DKCIEPUMEHT,  HEOOJIbIIIOE  UCCJIEJOBAaHWE 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MATEMATHYECKOIO0 OOBEKTA, 3aBUCUMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOATENLHO (OPMYIMPOBATH 000OIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIO/ICHUS, UCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTATOB, BHIBOJIOB U 000OIIIEHHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE IMPOIECCa, a TAaKXKE BBIJIBUIaTh
MIPEATOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl peUIeHUS 3a/1a4H,

BBIOHpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
nHOOPMAITUIO PA3TUYHBIX BUIOB U ()OPM TMPEICTaBICHHUS,

BBIOMpATh (GopMy TMpeAcTaBiIeHUS HWHPOpMAMU W WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMmH, JuarpaMMami, WHOW rpadukod U HX
KOMOWHAIUAMHU,

OIICHWBATh HAAEKHOCTh WH(OPMAIUUA TIO KPUTEPHSIM, TMPEIOKEHHBIM
yaHuTeNIeM Ui ChOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIE YHHBeEpPCcaIbHbIe yieOHbIe 1eliCTBUSA:



BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKJACHHS B COOTBETCTBHH C
YCIOBUSMH U 1EISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /JaBaTh MOSICHEHUS IO
XOJly peuIeHus 3a/Ja4yl, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTaT;

B X0J1€ 00CY’KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYXIaeMOW TEMBI,
npoOJIeMBI, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UEH, HALIEJICHHbIE HA TIOMCK
pEelIeHHUs, COIMOCTaBIISITh CBOU CYXKJCHUS C CYXACHUSMHU JIPYyTHX
YYaCTHUKOB JHUajiora, oOHapy>KUBaTh Pa3IMuyUe€ U CXOACTBO MO3UIUH, B
KOPPEKTHOU GopMme hopMyIMpoBaTh pa3HOTIACHUS, CBOM BO3PAKEHHS,
NPEACTABIATh  PE3YyJbTaTbl  PEIICHHMS  3aJayd,  OKCIEPUMEHTA,
HCCJIEIOBAHMS, MPOEKTA, CaMOCTOSTEILHO BBIOMpATh dbopmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOpHH;
MOHMMAaTh W  MCIHOJb30BaTh  MPEUMYIIECTBA  KOMAHJHOM U
WHJUBUyIbHOM pa0OThl TpPH PEIICHUH YYEOHBIX MaTEeMaTUYECKUX
3azay;

MPUHUMATH 1[€JIb COBMECTHOM NESATEIBLHOCTH, TIaHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachnpenensiTb BUIBI pabdOT, JOTrOBApUBATHCS,
0o0CyXKIaTh IPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIBKHX
JIIOJIEH;

y4acTBOBAaTh B TPYNNOBBIX ¢opmax paboTel (00cykIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI W JApPYTHE), BBIIOJHATH CBOIO 4YacTh
paboThl U KOOPJIUHUPOBATH CBOM JACHCTBUSA C IPYTUMU YWICHAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUN MPOAYKT MO KPUTEPHSM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, AITOPUTM pEIICHUs 3a1a4yu (WK ero
4acTh), BBIOMpATh CIOCOO pEIICHHS ¢ Y4ETOM HMMEIOIIMXCSA PECypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI peUIEHUH ¢ y4€TOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTE/UICKT:

BIIAJICTh CIOcOO0aMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS IIpolecca M
pe3yibTara peueHrus MaTeMaTuIeCKOM 3a/1auu;

NpeABUNICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTb NPHU pEUICHUU
3a7a4d, BHOCUTb KOPPEKTUBBI B [IESITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAJACHHBIX OIMMNOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEILHOCTH MOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTIKCHHS WU HEIOCTIKCHUS 11EITH,
HaxOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K koniy oOydenuss B 7/ KJjacce oOOydYaroUIMICS TMOJYYUT CIETYIOLIUE
MIPEAMETHBIE PE3YIbTATHI:

Ymucsia v BbIYMCJIEHUS

BrITioTHATE, codeTass YCTHBIE W THCHMEHHBIE TPHUEMBI, apu(pMETHICCKUC
JEUCTBUS C PAalMOHAJIBHBIMU YUCIIAMHU.

HaxonuTh 3HAa4YeHUsI YUCIOBBIX BBIPRXKEHHM, MPUMEHSITh pa3zHOOOpa3HbIe
CIOoCOOBI U MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.

[lepexoauTb OT OJHON (OPMBI 3aMKMCH YUCEN K APYrou (MpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YACTHOCTU B OECKOHEUHYIO JCCATUYHYIO APOOD).

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyriaTh yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCIICHH, OLIEHKY 3HaYEHUI
YUCJIOBBIX BBIPAKEHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMH C HATypaJlbHBIMU
MOKA3aTEISIMHU.

[IpuMeHATh  NpPU3HAKKM  ACIUMOCTH,  PA3OKEHHE HAa  MHOXHUTENU
HATypaJbHbIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 3a/laud, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYWH, NPOLIEHTAMH, HWHTEPIPETUPOBATH
pEe3yNbTaThl PEUICHUS 3aJa4 C YYETOM OTPAHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AsredOpanvecKue BbIpaKEeHUA

Hcnonb30oBaTh anreOpandecKkyro TEPMHUHOJIOTHIO M CUMBOJIHUKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHHUS yueOHOro MaTepuarna.

HaxoauTe 3HaueHMs OYKBEHHBIX BBIpAKEHUM TPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BolmonHATs  mpeoOpa3oBaHusi  LEJIOT0  BBIPAKEHHUS B MHOTOWIEH
MIPUBEJICHUEM TTOIOOHBIX CIaraeMbIX, PAaCKPHITUEM CKOOOK.

BbINOMHATL yMHOXEHHE OJHOYJICHA HAa MHOTOWIEH W MHOTOYIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOWIEHOB HA MHOMXHUTEIU C IMOMOIIbIO
BBIHECEHHS 3a CKOOKHM OOIIero MHOXUTENs, TPYNIHUPOBKUA CIAraeMblX,
IpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensiTe npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPaJbHBIMU IOKA3aTEISMM IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEPaBeHCTBA

Pemlars yMHEMHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOW, NPHUMEHSA IpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHUS K paBHOCWIBHOMY emy. IIpoBepsTs, sBaseTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[IpumeHnsaTh rpaduyeckre METOIbl IPU PEIICHUH JIMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JHUHEHHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU T'paduK JIMHEHWHOTO YpPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cucteMsl ABYX JIMHEHHBIX YPaBHEHUN C JBYMs IEPEMEHHBIMH, B TOM
qucie rpaduyecKku.

CocraBnsaTh W peniaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBUIO 3aJaud, HWHTEPIPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1ayy NOJIyYeHHbIN Pe3yIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHOM MPSMON TOYKHU, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATh YUCIOBBIE IPOMEXKYTKHU HA
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKHM MO 3aJJaHHBIM KOOpJMHATaM,
CTPOUTH TPaPUKH TUHEHHBIX PyHKIKHA. CTpOUTh Tpaduk GyHKIUH Y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU. CKOpPOCTb, BpPEMS, PACCTOSHME, LIEHA, KOJHWYECTBO, CTOMMOCTH,
POU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIUU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii coco0 MpeACTaBICHUS U aHaNIW3a WH(POpMAaInH,
W3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAIHIO U3 TPadUKOB PEATbHBIX TTPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOydeHuss B 8 kJjacce OOyYarolMICS TOIYYUT CIICIYIOIIHE
NpeMETHbIC PE3YJIbTATHI:

Yucaa v BIYUCTCHUS

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHMSI, OKPYTJIEHUS U BBIUMCIECHUN, N300paXkaTh N€UCTBUTEIbHbBIC
yycia TOYKaMHA Ha KOOPJAUHATHOW MPSMOM.

[IpumeHATh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJIpAaTHBIE KOPHH, WCIIONB3YS NPH HEOOXOIUMOCTH KaJIbKYJISTOP, BBHITIOIHSTH
npeoOpa3oBaHus BBIPAKECHUN, COAEPXKAIUX KBaJApaTHbIE KOPHHU, HCIIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OONBIIMX M MaJbIX YHCET C IMOMOIIBIO JECATUIHBIX
npobeii u crenenedt uncna 10.

Asire0panvecKue BbIPpaKeHUs

[IpuMeHATh TOHATHE CTENEHW C IEedbIM [OKa3aTeJIeM, BBIMOJIHATh
npeoOpa30BaHUsl BBIPAKEHUH, COJEPIKAIIUX CTETIEHH C LIEJIbIM MOKa3aTeNeM.

BBITIONTHATE TOXKIIECTBEHHBIE MPEOOpPa30BaHUSA PAMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJl MHOTOYJICHAMH U alTeOpanvdecKuMu ApOOsSMHU.

PackianpiBaTh KBaJpaTHBIN TPEXUWICH HA MHOKHUTEIIH.

[IpumeHnsaTh npeobpa3oBaHus BbIpAXKEHUM I pellieHUs pa3InyHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemiats nuHEHBIE, KBaJlpaTHbIC YpaBHEHUSI U PallMOHAJIbHBIC ypaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMSI IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPaBHEHUM, B
TOM YHCJIe ¢ TPUMEHCHHEM TpadUIeCKUX MpeCTaBICHN (yCTaHABIMBATh, HMECT
JY ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHOM (HOPMYJIHMPOBKM 3alaud K e€ anreOpanyeckon
MOJEIN C IIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlaui MOJYUYCHHBINU pe3yJIbTar.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS], OICHKH,
pellIaTh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXXECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUN

[ToHMMaTh W KCIOJIB30BaTh (DYHKIMOHAIBHBIC MOHSATHS M S3bIK (TCPMHUHBI,
CHUMBOJIMYCCKUE O0O3HAUYCHHMS), ONMPEACATh 3HaueHHUE (GYHKIHMHA IO 3HAYCHHUIO
apryMeHTa, ONpeAeIATh CBOWCTBA (PYHKIUH 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIMA BUIA:

y = kiX, Yy = X2,y = x3,y = x|, Y = VX, OIHCBIBATb CBOMCTBA YHCIOBOI
byHkumu o e€ rpaduky.

K koHmy oOyuenus B 9 kiacce oOydYaroIIMHCA MOJYYUT CIEAYIOIINE
peAMETHbBIE PE3YIbTATHI:

Yucjia ¥ BBIYUCICHUSA

CpaBHUBaTh M YIIOPSI0YMBATH PAllMOHANIbHBIE U UppaALlMOHATbHBIEC YUCIIA.

BoinonHaTh  apudMeTUYeCKue JEUCTBUS € palMOHAIbHBIMM YHMCIIAMHU,
codyeTrass YCTHbIE U TUCbMEHHBIE TMPUEMBI, BBINOJIHATh BBIYUCICHUS C
HUppalMOHaIbHBIMU YUCIAMHU.



HaxonuTte 3HaueHHsT CTENEHEWM C LENbIMU [OKA3aTelsIMA W KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisiTh  IEUCTBUTEIBHBIC YHCIA, BBIMOJHATh MPUKUAKY pe3yJibTara
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE W KBAJpaTHBIC YPAaBHEHWS, YPAaBHEHUs, CBOIAIIMECA K
HUM, NPOCTENIINE TPOOHO-pAllMOHATILHBIC YPABHEHHUS.

Pewlate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBISETCS JIMHEWUHBIM.

PemaTte TekcTOBBIE 3a7ayu anreOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEUIINE UCCIIETOBAHUS YPABHEHUN U CHCTEM YpPaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpapruecKuX MpeAcTaBIcHul (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIA CHUCTEMA yYPaBHEHUW DPELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHeElHBIE HEPAaBEHCTBA, KBaJpPAaTHbICE HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABEHCTB HA YHUCIOBOW MPSMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOUIME KBaJApPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YKMCJIOBOM MPSAMOM, 3aMMCHIBATH PEIICHUE C TTOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKUUHA

Pacno3naBath (PyHKUIMM U3YYE€HHBIX BHUAOB. [loka3piBaTh CXeMaTUUYECKHU

PAacIoyIOKEHUE Ha KOOPJIMHATHOW TUTIOCKOCTH rpadukoB GpyHKuui Buaa: y = KX, y
=k« +b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBHCHMOCTH OT
3HaYCHUN KOA(DPHUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb U H300pakarb cXxeMaTH4YeCKU rpaduKu KBaJApPaTUYHBIX (PYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUH 10 X rpaduKam.

Pacno3naBaTh kBaapaTHuHyO (QYHKLHUIO 110 (HOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, GUBHKH, TEOMETPHUH.

YucsioBble MOC/IEA0BATEILHOCTH M IIPOTrPeCCH

Pacno3naBaTh apu(MeTHUYecKyl0 U TE€OMETPUUYECKYI0 MPOTPECCHH MpH
pa3HBIX CIIOCO0aX 3a/TaHMsI.

BbIMONHATE  BBIUMCIEHUS C  HUCHOJIb30BaHHMEM (opMmyn N-ro ujeHa
apu(pMeTHYECKON U FeOMETPUUECKON POTrPECCHi, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh 4YIEHBl IOCJIEIOBATEIbBHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemarp 3amaun, CBS3aHHBIC C YUCJIOBBIMH ITOCIICOBATEILHOCTSAMHU, B TOM
qHCIIe 33]]a4d U3 peabHOU XKM3HU (C MCIIOIh30BAaHUEM KaJIbKYJIATOpa, MU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acos

Ne DuekTponHbie (udpoBbIe)
HaumeHoBaHMe pa3/aesioB U TeM MPOrPaMMBbI KoHTpoabHbIe
n/n Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI
bu6nmoreka LIOK
1 Yucna 1 BeIYKUCICHUS. ParinonaabHble YUCcaa 25 2 https://m.edsoo.ru/7f415b90
bubnunoreka LJOK
2 Koopuitnaret u rpaguich. QyHiuun 30 L https://m.edsoo.ru/7f415b90
bubnunoreka LJOK
3 YpaBHCHHS H HEpaBeHCTBa 21 . https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 AJrCOpaHeckHe BhIpaxeHi 30 L https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
5 IT 000 13 1
OBTOPEHAE I ODOLIIEHHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 119 6



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 KJIACC

KoanuyecTBO 4acos

Ne DuekTponnbie (udpposbIe)
HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbI KoHTpoabHbIe
n/m Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI
1 Anrebpanyeckue BeIpakeHus. AnreOpandeckas 17 1 bubnnorexa [JOK
JIpo0b https://m.edsoo.ru/7f417af8
5 Yucna u BerauciacHusI. CTEIEeHb C [EIbIM 9 0 bubnunoreka LIOK
MoKa3aTesieM https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
3 Yucna u Beruucienus. KBagpaTHeie KOpHA 17 1 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
4 PyHKIMH. OCHOBHEIE NOHATHA S 0 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
S Pynxuuy. TuC0BbIC GyHKIH 1 0 https://m.edsoo.ru/7f417af8
5 AnreGpanueckue BeipaxeHus. KBagpaTHsiii 6 1 bubmmorexa [JOK
TPEXUIICH https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHCTBa. KBagpaTHbie 16 1 bubnnorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
. bubnmoreka LIOK
. 1
8 VYpaBHeHus u HepaBeHcTBa. CHCTEMbI ypaBHEHUN ) 0 https://m.edso.ru/7f417af8
bubnunoreka LIOK
.H 1 1
9 YpaBHeHUs u HepaBeHCTBa. HepaBeHcTBa 3 httos://m.edso.ru/7f417af8
but6mmoreka [IOK
1 IT 1 1
0 OBTOpeHHE 1 0Gobmente 0 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 6



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

9 KJIACC

KoanuyecTBO 4acos

DuekTpoHHbIe (HGpoBbIE)

Nen/m HaumeHoBaHHe pa3/iesioB M TeM MPOrPaMMbI KoHTpoabn
Bcero o0pa3oBaTe/ibHbIE pecypchl
ble padoThI
. bu6mmoreka [JOK
1 Yucna v BeiunciieHus. JleMCTBUTENBHBIE YU CIIA 11 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [JOK
2 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 17 1 https://m.edsoo.ru/7f419d08
3 VYpaBHEeHUs 1 HEpABEHCTBA. Y PABHEHHUSI C OJTHOM 14 1 bubnunorexka [JOK
IIEPEMEHHOMN https://m.edso00.ru/7f419d08
. bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHCcTBa. CHCTEMbI YpaBHEHUM 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
> Dy 17 1 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
q 1 1
6 HCIIOBBIE TTOCJICZIOBATEIIEHOCTH 6 httos://m.edsoo.ru/7419d08
. bu6mmoreka [IOK
7 IT 2 1
OBTOpEHUE, 0000IICHIE, CUCTeMaTH3allus 3HAHUN 8 httos://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 7



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-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Anrebpa (B 2 gactsx), 7 kimacc/ Yacts 1: Mopakosuda A.I'.; YacTs 2:
Mopakosuu A.I'. u npyrue; roa pegakuueit Mopakosuua A.I'., OO1iecTBO €
orpannueHHoON oTBeTcTBEHHOCThIO « O] MHEMO3NHA»

» AnreOpa (B 2 gactsx), 8 kiracc/ Yacts 1: Mopakosua A.I'.; Yacts 2:
Mopnakosuu A.I'. u gpyrue, noa penaknueit Mopakosuya A.I'., O0mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO « IO MHEMO3NHA»

» AnreOpa (B 2 yactsx), 9 kimacc/ Hacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacte 2: Mopakosuu A.I'., Anekcanaposa A.JI., Mumycruna T.H. u npyrue;
noA penakiuerr Mopakosuda A.I'., O611eCTBO C OrpaHUYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

e Tectol st mpomexyTouHOM aTTectauuu /-8 kinace. [lon penakiumeit ®@.D. JIpiceHKo
2009.

e Mopukosuu A.I'., Tynsunnckas E.E. Anre6pa: Tectsr st 7—9 k1.
o0meo0pa3oBaTenbHBIX YapexacHuii. — M.: Muemo3una, 2004.

e Mopakosuu A.I'. Anrebpa. 7 kiacc: Meroaudeckoe mocoowe st yuutens/A.T.
MopnakoBud. — 4-e uza., ucnap. 1 non. — M.: Muemosuna, 2017. — 86 c. u.

e [lomoB M.A. KoHTposibHBIE M CaMOCTOsITeNIbHBIE paboThl Mo anredpe: 7 Kiacc: K
yaeOonuky A.I'.Mopakosuua u ap. — M.: M3natenscTBo «Ox3amen», 2006.

e [O.II. HyauuusiH, E.E. Tynbuunckas. AunreOpa-7.KontposnbHble paboTel. M.:
Muemosuna, 2007

e JLA. AnekcanapoBa. Anredpa-7/. CamoctosiTensHble paboTel. M.:Muemo3una, 2009

e Epmosa A.Il. 'ono6oponpko B.B.,A.C.EpmoBa CamocrosiTenibHble U KOHTPOJIbHbBIE

paboTsI 1o anredpe u reometpun it 7 kiaacca.- M.: Unekca, - 2013
e [LU.AnterHOB Tectsl o anredpe 7-9 ximace.M. : JIpoda»,2007.

e KoHTpoabHO M3MepuTeNnbHbIe MaTepuaibl. Anareopa 7 (Coct. JL.U. Mapteimiosa) M.
2011.

e A.T. Mopakosu4, T.H. Mumyctuna, E.E. Tynpuunckas, Anredpa — 8 , 3amaunuk

e O.I1. JymunneiH, E.E. Tynsunnckas, Anredpa — 8, KoHTpossHbIe paboThI\ MO pel.
A.I''MopakoBuya

e A.T. Mopakosuy, E.E. Tynpunnckas Anrebpa, TecTsr

e A.l'. Mopakosu4, Anredpa 7-9, Metoandeckoe MocoOue JIIs YIUuTeIs

e Anrebpa. CamocTosTenpHbIe PadOTHI st 8 Kitacca 00IIeo0pa3oBaTeIbHBIX
yupexnenuit/JI.A. Anexcanaposa; mox pea. A.I.Mopakosuya.-3-e u3z., nepepao.-
M.:Muemo3suna, 2007.



e KOHTpOJBHBIE U CAMOCTOATENbHBIE PA0OTHI IO anredpe: 8 kiacc Kk yueOHuky A.I.
MopakoBuua «Anrebpa. 8 kimace» / M.A.IlTomos -3-e u3., nepepad. u gom. — M.
HsznarensctBo «Dx3amen», 2011.

e MopakoBuu  A.I.  Anrebpa. 7-9  kmaccel.  Tecthl g ydammxcs
obmeobpazoBarenbhbix yupekacauii / A.I'. Mopakosud, E.E. TynpunHckas. — 7-¢
u3 ., mepepad. — M.: Muemosuna, 2008.

e JLA. Anekcanaposa. AnreOpa. Konrponbhsie padotsl / ox pen. A.I'. MopakoBuya

o COopHHK 3aJaHWil JUIS MPOBEICHUS MUCHMEHHOIO JK3aMEHa Mo anredpe 3a Kypce
ocHoBHOM mikonbl. 9 kmacc / JI.B. Kysueunoma, E.A.bynumosud, b.I1.ITurapes,
C.b.CyBopoBa. — M.: JIpoda, 2006.

e AunreiHoB [I.M. KoHTponsHble W 3adeTHble paboThl mo anredpe. 9 kimacc. — M.:
Ox3amen, 2003.

e Epmosa A.IL, I'ono6opoasko B.B., Epmosa A.C. CamocTosTenbHbIE U KOHTPOJIbHBIE
paboThl Mo anredpe u reometpun st 9 kiacca. — M. Miiekca, XapbkoB: I 'umHa3us,
2006.

e Acramkuna U.C., By6muuenko O.A. [lunakTHaeckue MaTepualibl K YpOoKaM anreOpsl
B 8 — 9-x kiaccax. — Pocros #/]1: ®enukc, 2003.

e DITenppman u np. Ckaska o Cnsmeir Kpacasuue, unu Dynxius: YuyebHoe
nocobue mo marematuke it 9-ro kimacca. — Tomck: M3n-Bo Tom. yH-Ta.

e Pocomek C.K., Xarot JI.b., Manosa U.E. Cucrems! ypaBHeHHH: YueOHOE MOCOOHUE 110
Marematuke Ui 9-ro kmacca. Ilox pemakmueit O.I.I'enbpman. — Tomck: U3a-Bo
Tom. yH-Ta.

e AnreOpa: [lomoHUTEIBHBIC TIIABBI K MIKOJIBHOMY YUeOHUKY 9 KII.: yuel. mocodue s
yYalMxcs MK. W KI. ¢ yriyon. u3ydeHuneM wmartematuku / Makaperue FO.H.,
Munmrok H.I'.; mox penakmueii I'.B./{lopodeena. - 5-¢ u3z. - M.: IIpoceemenue, 2004.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET

e Komrekiuu undpoBsix odpasoBatenbHbiX pecypcoB Sdamgia, PemryBIIP, Skiacc,

e Enunas xomuteknus mudpoBbix oOpasoBatenbHbix pecypcoB (http://school-
collection.edu.ru/)

e DiieKTpoHHOE nocooue «DyHKIuI»

e DnekrponHoe nocobue YMK "Kusas Maremaruka"

e  DJEeKTPOHHBIN MKOJIbHBIN yueOHuK ['eomerpus 7-9 xknacc Aranacsu JI.C., byty3oB
B.®., Kagomues C.b. u op

e UNYMK «KomnerentHocTh. MHMIIMaTHBA. TBOpUecTBO» Harsgnas reometpus 5-6
KJ1ace

o JKussle mmoctpanuu kK yueOHuky A. I'. Mopakosuya "Anredpa”. 7 knace
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