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[TOACHUTEJIBHAA 3AIITMCKA

Anrebpa sABIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHUs: OHa 00ECIEUNBAET U3YUCHHE APYTUX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAyYHOr0, TaK W TyMaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0y4arommxcs
HAy4YHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B MpUPOJE U OOIIECTBE, POJU MaTEeMaTHUYECKOIO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX I afanTaldd B COBpEMEHHOM HU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JE€HCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYarolIMXCs: OHM HCIMOJB3YIOT JACIAYKTUBHBIE W
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeanosaraeT  3HAYUTEIBbHBIA  O0BEM
CaMOCTOSITEJIbHON  JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00Y4YEeHHUS.

B cTpykTrype mporpamMmbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO
o01ero oOpa3oBaHMsi OCHOBHOE MECTO 3aHMUMAIOT COJEPIKATEIbHO-METOANYECKHE
nuHAN: «YKcna U BRIYUCIICHUS», «ANreOpandeckrue BhIPAKEHUS», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUYCHHS Kypca, B3aUMOJCHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImmuMcs
MPUXOJIUTCS JIOTHYECKH PacCyKIaTh, MCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3ierax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYpHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Ausredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYXKUT OCHOBOW MJif
JABHEUIIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIINXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHUs
CBS3aHO C pAIMOHAIBHBIMHU W HpPpPAIlMOHAJIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUM O JEUCTBUTEILHOM YHCIE. 3aBEpLICHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeAHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOTro ammapara, HeOOXOIUMOTO JUIsl PEIICHUs 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHUs Y4eOHBIH MaTepuand TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. Anrebpa JEMOHCTPUPYET 3HAUCHNE MATEMATUKH Kak
S3bIKA JUISI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJIeTIeH, OMHMCAHHS TPOIECCOB U
ABJIIGHUN peaspHOro Mupa. B 3amaunm oOyuyeHus anredbpe BXOIAT TaKxkKe
JajgbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEO0O0XOIUMOro, B
JaCTHOCTH, JUII OCBOCHHMS Kypca HWH(MDOpPMATHKH, W OBJIQJCHUE HaBBIKAMHU
JNeAYKTUBHBIX paccyxaenuil. [IpeoOpa3zoBanne CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEHM K MAaTEMaTHIECKOMY TBOPYECTRY.

Copeprxanve pyHKIMOHAIBHO-TpaUUEeCKO JIMHUK HALEICHO Ha MOJIyYeHHE
00yJarIMMMUC 3HAaHUN 0 (PYHKIMIX KaK BaXKHEHIIEH MaTeMaTHUYeCKON MoJenu
JUTsl ONTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmectBe. M3yuenune marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcCs
YMEHUS UCTIOIH30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHUE
MPEICTABICHUI O POJIM MaTEeMAaTUKU B PA3BUTUH LIMBUJIN3ALMU U KYJIbTYPBI.

CormacHo yueOHOMY TIaHy B 7-9 kjaccax w3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE DPA3feibl COICPKAHUS:
«Yucna ¥ BBYHCICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha usyuenne yueO6HOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 yaca (3 gaca B Henenwo), B 8 kinacce — 102 ygaca (3 yaca B Hepaeno), B 9
kiacce — 102 ygaca (3 yaca B HEJZIEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobeit k gpyroil. IloHsiTMe palMOHANBHOTO 4YHUCA, 3alucCh, CpPaBHEHHE,
yOOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. Apudmernueckue JEHCTBUSA C
palMOHAIBHBIMYA YuciamMu. Perienue 3aqad U3 peanbHOM MPAaKTUKKA HA 4acTH, HA
JTpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENeICHHsI, 3auch 0oNbIINX uncen. [IporenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MIPOLIEHTHI, PELICHHUE 33724 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHEHME TPU3HAKOB  JCIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
IPONIOPLUOHAIBHOCTH.

AnreOpanveckue BbIPaKeHUS

[lepemeHHbBIE, YNCITOBOE 3HAYECHHUE BBIPAKECHUA C EPEMEHHOMU. JlomycThMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCMMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmynel. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
IPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MTOAOOHBIX CIaraeMbix.

CBONiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEIIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CroxKeHue, BhIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, NpaBuia MpeoOpa3oBaHUS YpaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHHUM.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7ja4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU. PelIEHHE CHUCTEM YpaBHEHUU
croco0OM MOJCTaHOBKU. [Ipumepsl pellleHHs TEKCTOBBIX 3aJady C MOMOUIBIO
CHUCTEM YpPaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. YnucnoBbie mpoMexyTku. Pacctosnue mexmy
JBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOH.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOpJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHbBIX (HOpPMYITaMHU.
Urenune rpaduxoB peanbHbix 3aBucumocted. Ilonstue ¢ynkuuu. I'paduk
dbyukiuu. CroiictBa dhyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['pabux GyHkium
y = [x|. 'paduueckoe pernieHue TUHEHHBIX ypaBHEHHM W CHUCTEM JIMHEHHBIX
YpaBHCHUM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(METHIECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPE0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€MICTBUTENIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

Anrebpandeckue BhIpaKeHUSIAJre0pandecKue BhIPaKeHust

KBagpaTHeii = TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwiIeHa Ha
MHOKHUTEJIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJeHHe anreOpandyeckux JpoOe.
PanronanbHbie BhIpaXKEHUS U UX IPE0Opa3OBAHHUE.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JJMHEWHBIM U KBaJIPATHBIM.
[Tpocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pelienre TekCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCMIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKUMnPYHKUUHA

[Tonsitue ¢ynkuu. OOnIacTb omnpeAeneHuss U MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o €€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.



@OyHKIUY, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIHMOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucnaa v BBIYMCICHUA

PannonanpHble yKciia, UPpPALIMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIILHBIX YMCEIl U KOOPJIAUHATHOMN IIPSAMOU.

CpaBHEHME JIEHCTBUTENBHBIX 4YHMCEN, apu(MeTuyecKkue JeUCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIErO0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKpY’KaroIleM MHUDE.

[TpuOnam>x€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yuced. [Ipuknka 1 oneHKa pe3ynbTaToB BIUYNUCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEH Pa3JI0’KEHNEM Ha MHOXKUTEIIH.

Pemenne apoOHO-panMoHanIbHBIX ypaBHEHUW. PemieHue TEKCTOBBIX 3aaad
aNreOpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NepeMEHHBIMU U €ro rpaduk. Pemienue cuctem nByx
JIMHENHBIX YPaBHEHUN C ABYMs NIEpEeMEHHBIMU. Pelienne cucreM 1ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW INEepeMEHHOW. Perienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEpHpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKUMnPYHKUUHA

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbl.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTIEI0BATENIbLHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEIOBATEIIBHOCTH
pekyppeHTHOH popMyoit u hopMyJIol 1-ro WICeHA.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Qopmyinbl n-ro djieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrPeCCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKONH U TE€OMETPUUYECKOW MPOTpeccHid
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CIoXHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) narpuoTHYecKOe BOCIUTAHME:

NpOSIBJICHMEM HMHTEpeca K TNPOLUIOMY U HACTOSIIIEMY POCCHUHCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTIXKEHUSIM  POCCUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEH rpakIaHUHA U PeaU3aluu €ro
mpaB, TPEJICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUHU, MPOIEAYP TPaKIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MpaKTUYECKUM MPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHWEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B I€STEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUU MPAKTUYECKUX 3a/ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTUYECKOIO
0o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCHoHaNbHOU
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIWBUIYATbHOU TPACKTOPUHU 00pa30BaHUsI M )KH3HECHHBIX IJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PENICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUEe B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEMATHYECKOW HAyKW Kak cdephl YeI0BEUeCKOU
JEATEIIbHOCTH, 3TANoOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEeMaTHYE€CKOW KyJIbTYpOH Kak CpelICTBOM
NO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMU UCCIEI0BATENbCKON
NEATEIIbHOCTH,



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArOMOJIY YU

FOTOBHOCTBHIO MPHUMEHATh MATEMAaTHYECKUE 3HAHUS B MHTEpecax CBOETO
3I0pPOBbsl, BEICHHSI  3JA0POBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/bl, IJIAaHUPOBAHHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO E€SATEIbHOCTh, B TOM YHMCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pELICHUs] W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKH U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHUYECKHX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAy MOHATHIMH, (OPMYIHPOBATH
OmpezeNieHUus]  MOHSATHM, YCTaHaBIMBAThb CYUIECTBEHHBIH  IPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMATh, (HOPMYTUPOBaTH U  NPeoOpa3OBbIBATh  CYXKACHUS:
yTBEpPAUTENIbHbIE M OTPHIATENbHbIC, €IUHUYHBbIC, YacTHbIE MU OOIIueE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, HaHHBIX, HAOJIOJEHUAX M YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTndecknx (aKToB, BBICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
GbopMyITHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO YCTaHABJIMBATh HWCKOMOE U JaHHOe, (OpMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
OKCMIEPUMEHT,  HEOOJbIIOE  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
0COOCHHOCTEH MAaTEMaTHYEeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh MH(pOpPMALUU, JaHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BBIOMpPATh, AHAJIM3WPOBATh, CHUCTEMATH3UPOBaTh M HWHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HHDOpPMALMM U WUTIOCTPUPOBATH
peliaemble 3aJauyd CXeMaMM, JuarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBHUU C
YCIOBUSIMU U TETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly peIleHus 3a/1a4yi, KOMMEHTHPOBATh MIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BBICKa3bIBaTh HJICH, HAIICJICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHapy>KWBaTh Pa3IMuUe U CXOJACTBO TMO3UIIUH, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3a]add,  JIKCIIEPUMEHTa,
UCCIICJIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHS ¢ y4ETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTEN ayIMTOPHUH;
NMOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyAIbHOW pabOThl TPH PEIMICHWH YYEOHBIX MaTEeMaTHYCCKUX
3anad;

NPUHUMATH 1€JIb COBMECTHOU JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAThCH,
0o0CcyX1aTh MpoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TIPynmoBbIX ¢opmax paboTel (oOCyxaeHus, OoOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTUE), BBIMIOJHATH CBOK YacTb
paboOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU YWICHAMHA KOMaH]IbI,
OIICHMBATh KAYECTBO CBOETO BKJAJa B OONIMU MPOAYKT MO KPUTEPHSM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aITOPUTM PELICHMS 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA TMpolecca Hu
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUIEHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YNbTAaTa JAEATEIBHOCTH MOCTABIECHHOW LEIU
U YCJIOBHSIM, OOBSCHSTh MPUUNHBI JOCTIKCHUS WU HEIOCTYDKCHUS I1EITH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIC PE3yJIbTATHI:

Yucna v BBIYMCICHUA

BbinonHsTh, codyeTass YCTHbIE M MNHUChbMEHHbIE NPUEMBI, apuMeTHUYecKue
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaYeHWs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuth OoT 0AHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE YHCIA.

OKpyTasTh YKCIIA.

BbINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUH
YUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYPaIbHBIMU
MTOKa3aTeIISIMH.

[IpumMeHsATh  NPU3HAKK  JACIHUMOCTH, PpAa3IOXKEHUE HAa  MHOXKHUTEIU
HATypaJbHbIX YUCE.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEIMYHUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAThl PEUICHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandeckue BbIPaKeHUS

Hcnonp3oBaTh anreOpandecKylo TEPMUHOJIOTHIO W CUMBOJIHKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuraa.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRKEHUN MNpPHU 3aJlaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoinonHsaTh  mpeoOpa3oBaHUsT  LEJIOr0  BBIPAKEHUS B MHOTOYJIEH
IPUBECHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BrImonHATE yMHOXEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOYICHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyIecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHWTEINSA, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHUS.

[TpumensaTs mpeobpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 33134
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeIsiMU st
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUSA C OJHOW NEPEMEHHOW, MPUMEHSSA IMpaBUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCHIbBHOMY eMy. [IpoBepATs, sABIsETCA
JIM YUCJI0 KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHU JTUHEHHBIX YpaBHEHUM U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TpadUK JIHMHEHWHOTO ypaBHEHHUS C
JIBYMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmats cuctemsl IBYX JINHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUI II0 YCJIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTaT.

DyHKIMHA

N300pakath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
aNre0panyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTPOUTH rpauKu TMHEHHBIX QYHKIHH. CTpouTh rpaduk GyHKINH y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
POU3BOJAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HHPOpPMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB pEalbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOmIMICS TOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHMSI, OKPYTJICHUS U BBIUUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAaAPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJNB3Yys MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaJgpaTHbIE KOPHU, HCIIONIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnreOpandeckue BbIPaKeHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENEHH C LIEJIbIM MTOKA3aTEeNIEM.

BBINONHATE TOXECTBEHHbIE MPE0oOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumensTh mpeobpa3oBaHus BEIPAKECHHM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHEHBIE, KBAaJpPAaTHBIE YPABHEHUS M PAlMOHAIBHBIE YpPaBHEHMS,
CBO/JIAIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHu (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npouee).

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJIEIM C IIOMONIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBI YypaBHEHHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIbTAT.

[IpyuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CpPAaBHEHUs, OLECHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyueckyr0 WLTIOCTPAlMI0 MHOXECTBA pPEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToHumMaTh W KCMONB30BATh (PYHKI[MOHAJIbHBIE MOHSATUS U A3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAYEHUs), OINpENeNsATh 3HaueHUuE (PYHKUUU IO 3HAUYEHUIO
apryMeHTa, OIpeIesTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CIICTYIOIIHE
NpEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoInonHATh  apupMeTHYeCKue JEWCTBHS C palMOHAIBHBIMU YHCIAMH,
coyeTass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



HaxoauTe 3Ha4YeHUss CTENEHEW C LEJNbIMA TOKa3aTelsiMU M KOPHEH,
BBIYUCJIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJIIiTh JE€UCTBUTEIBHBIC YHWCIIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemiate nuHENHBIE W KBagpaTHbIE YPAaBHEHUs, YPaBHEHMS, CBOJISIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHHS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WIIA CUCTEMBI IByX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpeIcTaBieHni (YyCTaHaBIUBaTh, UMEET
JM YpAaBHEHUE WIM CHCTEMA YPABHEHUU PEIICHUS, €CIIM HMEET, TO CKOJIBKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBAa, KBAaJpaTHbIE HEPABEHCTBA, M300pakaThb
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemare cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPY PELICHUN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacnio3naBate (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEMaTUYECKU

pacmojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpa@uKoB PYHKIMHA BUaA: y = kx, y
=kx+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M HM300pa)xaTh CXEeMAaTUYECKH TpauKu KBaApaTHUHBIX (YHKIIHH,
OITMCHIBATH CBOMCTBA KBaIPATHUHBIX (DYHKITUH 110 X Tpadukam.

Pacrio3naBath kBajpaTHUHYIO0 (QYHKIHIO 1O (hOpMyIie, MPUBOJUTH PUMEPHI
KBaJIPATUYHBIX (PYHKIIUN U3 PEATbHOM KU3HH, (PU3UKH, TCOMECTPHH.

YucJioBbIe MOCTIEI0BATETLHOCTH H MPOTPeCCUH

PacrioznaBath apu(METHYECKYI0 M TEOMETPHUYSCKYIO TIPOTPECCHH  IPH
pa3HBIX CIIOCO0aX 3a/IaHMUs.

BBITIONTHATE  BBIYKMCICHUS C  HCIOJBb30BaHWEM (GOpMya n-ro djieHa
apu(pMETHIECKON U TEOMETPHUYCCKON IPOTPECCUI, CYMMBI IMIEPBBIX N YJICHOB.

N300pakaTh WIEHBbI TOCIEIOBATEIBHOCTA TOYKAMH Ha KOOPJAMHATHON
TUTOCKOCTH.



Pemarp 3amaum, CBS3aHHBIE C YMCJIOBBIMHU IOCIIEOBATEILHOCTSAMH, B TOM
qHCIie 3a/1a4U U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 0 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 0 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! 0 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH 0 https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT
> OBTOpEHHE 1 0000mIeHHE 6 0 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 0



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

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 0 0 hitps://m.cdsoo.ru/7417af
) Yucna u BeruncieHus. CTENeHb ¢ [eIbIM 7 0 0 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | 0 bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 0 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 0 bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI bubnmoreka [JOK
6 . 13 0 0
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBA 12 1 0 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 OyHk1U. OCHOBHBIE TOHATHS 5 0 0 hitps://m.cdsoo.ru/ 741 7af8
bu6mmoreka [IOK
? DyHKupH. ucioBbIE dyHKLHH ? 0 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosTopenne 1 obodwmenHe 6 ! 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Uucna u Beruncienus. JlelcTBUTENbHBIC 9 1 0 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 0 hitps://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 0 https://m.edsoo.ru/7f419d08
6 YucaoBble OCIEA0BATEILHOCTH 15 2 0 ngg;;fg;ggi 419408
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | 0 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



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







		2023-09-12T12:43:04+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "РОМАНОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




