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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECTIIeUNBAET U3YUCHHE APYTUX AUCLUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO0, TaK W TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOMN XU3HU. Pa3BuTHE y 00y4aronmxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYUIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUss MaTeMaTHYeCKOM HAyKOM SBIICHUHN U MPOILIECCOB
B NpUPOJE U OOINECTBE, POJU MaTEeMaTHUYECKOrO MOJECIUPOBAHHMS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX I afanTaluyd B COBpEMEHHOM Hu(poBOM
obmectBe. M3yuenue anreOpsl oOecrmeurMBaeT pa3BUTHE YMEHHS HaOII0IATh,
CpPaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI U BBIBOJIBI,
dbopmynupoBath yTBepkaeHH. OcBOEHHE Kypca aareOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHHSI OOYJaroIIMXCS: OHM HCIMOJB3YIOT ACIAYKTUBHBIE H
WHIYKTUBHBIE PAcCyXKJeHus, 0000IIeHINEe U KOHKPETU3AIMIo, a0CTparupoBaHue u
anajoruto. OOyuyenue  anrebpe  mpennonaraeT  3HAYUTENBbHBIA  O0BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1eaTeTbHOCTHOTO MPUHIINIA 00YICHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01mrero oOpa3oBaHKsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYHCICHUSY, «ANreOpandeckie BhIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimn». Kaxgas w3 3THX colepiKaTeabHO-METOIUICCKIX
JVHHUHA pa3BUBACTCS HAa MPOTSHKCHUH TPEX JIET U3YUYCHHS Kypca, B3AaUMOJCHCTBYS C
IpyrUMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaromumcs
IPUXOJIUTCS JOTHUYECKH PaCCyKIaTh, UCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMatuueckoro si3bika. CoaepkaTelnbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMM «YuWclia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JalbHENIIEro U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE MOHATHSA O YKCIIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH W HpPPAIlMOHAJIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUM O JEWCTBUTEIHOM YHCIE. 3aBEepLICHHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeAHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOTrO ammapara, HeOOXOAUMOTO JUIsl PEIICHUs 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I11ero oOpa3oBaHus Y4eOHBIH MaTepuand TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHUKH Kak
SI3bIKA JUISl TIOCTPOCHHS MAaTEMaTUYECKUX MOJENIeH, OMHCAHUs IPOIIECCOB H
ABJIGHUN peanpHOro Mupa. B 3amaunm oOyuyeHus anredbpe BXOIAT TaKxkKe
JajgbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEO0O0XOIUMOro, B
YaCTHOCTH, JJII OCBOCHHS Kypca HWH(DOpPMATHKH, W OBJIQJIcHUE HaBBIKAMHU
JNeAyKTUBHBIX paccyxaenuid. [IpeoOpa3zoBanue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH 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. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXCs
YMEHUS UCTIOIH30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBAHUE
MPEICTABICHUN O POJIM MaTEMAaTUKU B PA3BUTUH LIMBUJIN3ALMU U KYJIbTYPBI.

CormacHo yueOHOMY TMIaHy B 7-9 kjaccax wu3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CICAYIONIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucma © BBIUHACIEHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPAaBHCHHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 yaca (3 ygaca B Hemeno), B 8 kiacce — 102 ygaca (3 yaca B Hepaenro), B 9
kiacce — 102 ygaca (3 yaca B HEJIeIH0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobert k gapyroi. IloHsTHE panMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMYA YuciamMu. Pemenue 3aqad u3 peanbHOM MPAaKTUKA HA 4acTH, HA
JpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeeIeHHs], 3auch 00NbIINX uncen. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOIEHTOB. Tpu OCHOBHBIC 33a/1a4d Ha
IIPOLIEHTHI, PELICHHE 3324 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHEHME TPU3HAKOB  JCIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AnreOpanveckue BbIPaKeHUS

[lepemeHHbBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUA C IEPEMEHHOU. JlomycThMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmynbl. Beruucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpRXEHHS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
IPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK M MPUBEJICHUS MOAOOHBIX ClaraeMbix.

CBONiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEIIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaApaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU. PelIeHHE CHUCTEM YpaBHEHUU
croco0OM MOJACTaHOBKU. [Ipumepsl pellleHHs TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpPaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. YucnoBbie mpoMexyTku. Pacctosnue mexmy
JIBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOpJIMHATHOM IIocKkocTH. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYITaMH.
Urenune rpaduxoB peanbHbix 3aBucumocted. Ilonstue ¢ynkuuu. I'paduk
dbyukiuu. CroiictBa dhyukiui. Jlunelinas pyukius, e€ rpaduk. ['pabux GyHkimm
y = [x|. 'paduueckoe pernieHne TUHEHHBIX ypaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHCHUM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(METHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[efICTBUTEIbHBIC 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, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe aireOpanvyeckux JpoOeu.
PanrionanbHbIe BhIpaXKEHUS U UX IPEOOpa3OBAHUE.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JMHEWHBIM 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 IEPEMEHHBIMM.

Petienre TekCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

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

OyHKUMnPYHKUUHA

[Tonsitue ¢ynkmuu. OOIacTb oOmNpeAeNeHuss U MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3a1aHust GyHKITU.

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



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucnaa v BBIYMCICHUA

PannonansHble yncia, UppalMOHANBHBIE YMCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIILHBIX YMCEIl U KOOPJIAUHATHOMN IIPSAMOU.

CpaBHEeHHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIErO0 MHUPA, UIUTEIBHOCTh MPOLECCOB B
OKpY’KaroIleM MHUDE.

[Tpubnuxk€HHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh MpUOImxkeHus. OKpyrieHue
yucen. [[puknika u olieHKa pe3yJbTaTOB BEIYMCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHUEe ¢ ABYyMSI MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUH C IBYMs NEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHECHUHU,
OJJHO M3 KOTOpPbIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenrie TekcTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

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

OyHKUMnPYHKUUHA

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPIINHBI 11apadoJIbl, 0Ch CUMMETPHUH 1MapadOJIbI.

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



Yucnosele  mocnenoBaTEIbHOCTUYUHMCIAOBBIE  MOCIEI0BATENbHOCTH 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
OBILIEI'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 JIOCTHXKEHUSIM  POCCHUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3alluu €ro
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBICHUHU, MPOIEAYP TPaKIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHKI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MpaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKHh, OCO3HAHHWEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUU MPAKTUYECKUX 3a/ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOIO
0o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU ISl YCHEUIHOW Mpo¢ecCHOHAIbHOU
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYATbHOU TPACKTOPUHU 00pa30BaHMsI M )KH3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAIBHOMY W 3CTETHYECKOMY BOCHPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a7ad, PEUICHUH, PACCYXKICHUN, YMEHHIO BHJICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUe B JIEITEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEAICTABICHU 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
MO3HAHUS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATENbCKON
NEATEIIbHOCTH,



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

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpecax CBOErO
3I0pOBbsl, BEICHHsSI  3J0pPOBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (uudeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY W TaKOTO e IpaBa JIpyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHUE MATEMAaTUYECKUX 3HAHWM I pelieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/bl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKpPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHuUs;

8) ajanranusa K U3MEHAWINMMCH YCJOBHAM COLMAJBLHON 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 JEATEIbHOCTH
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, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PHUCKU 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
ONpezeNiCHUs]  TMOHSITHM, YCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMATh, (HOPMYTUPOBaTH U  NPeoOpa3OBbIBATh  CYXKACHUS:
yTBEPAUTENIbHbIE M OTPHIATENbHbIC, €IUHUYHBbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeurss B (akTax, HaHHBIX, HAOJIOJEHUAX M YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JieNnaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTEeIbCTBA
MaTeMaTHYeCKux (PaKkToB, BBICTpaMBaTh AapryMEHTALMIO, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCTIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHWS,
GbopMyITHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO YCTaHABJIMBATh HWCKOMOE U JaHHOe, (OpMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTh IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
OKCMIEPUMEHT,  HEOOJBIIOE  WCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
0COOCHHOCTEN MAaTEMaTHYEeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

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

Pabora ¢ unopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, TAHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BBIOMpPATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh M HWHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

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

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM TO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBHUU C
YCIOBUSIMU U TETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHsI 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, BHICKa3bIBaTh MJIEH, HAIICJICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHapy>KWBaTh Pa3IMuUe U CXOJACTBO TMO3UIIUH, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3a]add,  JIKCIIEPUMEHTa,
UCCIICJIOBAaHMsI,  TMPOEKTa,  CaMOCTOATEIBHO  BBHIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTEN ayIMTOPHUH;
NMOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyAIbHOW pabOThl TPH PEIMICHWH YYEOHBIX MaTEeMaTHYCCKUX
3anad;

NIPUHUMATH 1€JIb COBMECTHOW 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 4YacTh
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 COCTaBJIATh 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(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJAQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca M
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YNbTAaTa JAEATEIBHOCTH MOCTABIECHHOW LEIU
U YCJIOBHSIM, OOBSCHSTh MPUUNHBI JOCTIKCHUS WU HEIOCTYDKCHUS I1EITH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYMCICHUA

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

Haxonuth 3HaYeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIIIX
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 YHCTIA.

OKpyTasTh YKCIIA.

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

[IpumMeHsATh  TpPU3HAKK  JCIHMMOCTH, Ppa3OXKEHUE HAa  MHOXKUTEIU
HATypaJbHbIX YUCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEIMYHUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAaThl PEIICHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpanveckue BbIPAKEHUS

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

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

BoinonHsATh  mpeoOpa3oBaHUsT  LEIOT0  BBIPAKEHHUS B MHOTOYJIEH
IPUBECHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

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

OCyIecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C IOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINS, 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 MOKa3aTeasiMU st
npeoOpa30BaHUs BhIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

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

[TpumensTh rpaduueckre METObI IPU PEIICHUHU TUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

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

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TpadUK JIHMHEHWHOTO ypaBHEHHUS C
IBYMsI TI€PEMEHHBIMH, MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmath 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 MOJTyYEHHBIN pe3yJIbTarT.

DyHKIMHA

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
aNre0panyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTPOUTH rpapuKy JIUHEUHBIX QyHKIUN. CTpOUTh rpa@uk GyHKIUHN Yy = [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 aHAIW3a HHPOpPMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB pEalbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOmIMIICS TOJYYHUT CIETYIOIIHNE
NIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajgbHBIE IMPEICTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
YUCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUMN, N300paXkaTh JACHCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAWHATHOW MPSAMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIPaTHbIE KOPHH, WCIOJb3Ys NPH HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBagpaTHbIE KOPHU, HCIIONb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0Oeit u creneneit yucna 10.

AnreOpandeckue BbIPaKeHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM MOKa3aTeJIeM, BBINOJIHAITh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MTOKa3aTEeNIEM.

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

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

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

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE, KBAaJpPAaTHBIE YPABHEHUS M PAalMOHAIBHBIE YPaBHEHMS,
CBO/IAIIIAECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHu (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HMEET, 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 33J]a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IpyuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB I CpPAaBHEHUs, OLECHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyueckyr0 WILIIOCTPAlMI0 MHOXECTBA PEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToHumMaTh W KCMONB30BATh (PYHKI[MOHAJIbHBIE MOHSATUS U A3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O3HAYEHUs), OINpENeNsATh 3HaueHHuEe (YHKUUU IO 3HAUYEHUIO
apryMeHTa, OIpeIesTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = X, OIHCHIBAaTb CBOWCTBA YHCIOBON
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 TIMCbMEHHBIE MPHUEMBI, BBINOJHATh 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

Pemare nuHEHHbIE W KBagpaTHbIE YpPAaBHEHUs, YPaBHEHMS, CBOJISIIUECS K
HUM, IpOCTENIINE APOOHO-PAIMOHANIbHBIE YPaBHEHUS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CHCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SABJISCTCS JTUHECUHBIM.

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 MpecTaBieHni (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

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

Pemare cucTeMbl JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSMOM, 3alIMChIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPY PELICHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacnio3naBate (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEMaTUYECKU

pacnojoXeHne 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 K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh M HM300pa)xaTh CXEeMAaTUYECKH TpauKu KBaApaTHUHBIX (YHKIIHH,
OITMCHIBATH CBOMCTBA KBaIPAaTHUHBIX (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 TEOMETPHUYECKYIO TIPOTPECCHH  IPH
pa3HBIX CIIOCO0aX 3a/IaHMUs.

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

N300pakaTh WIEHBI 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 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

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 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 2
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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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. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU IPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIYUCICHUSA

1.1

BI)II'IOJ'IHHTB, coycras YCTHBIC n IIMUCBbMCHHBIC HpI/IéMBI,

apupMeTHIeCKue IeHCTBUS C pallMOHAILHBIMU YUCIIaMHU

1.2

HaXOI[I/ITB 3HAQUYCHUA YUCIIOBBIX BI:Ipa)KeHHﬁ, MNPUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHUNU TPOOHBIX

BBIpQXEHUH, collepKalluX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH

1.3

[lepexoguts OT oOmHOM (QoOpMBI 3amUcH 4YHCEd K JApYrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHUBaTh U YIOPSAI0YNBATH PAllMOHAIBHbBIE YHCIIA

1.5

OxpyrisTh uncia

1.6

BBINONHATE NPUKHUAKY U OLICHKY pPE3yJIbTaTa BBIYUCICHUN, OLEHKY
3HAYEHUM YUCIOBBIX BBIPAKECHUH. BBINOIHATH JEUCTBUS  CO

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKa3aTCIISIMU

1.7

HpI/IMGH}ITB NpU3HAKHU ACIIUMOCTH, Pa3JIO)KCHUC HAa MHOXUTCIA

HATypaJIbHBIX YHUCEl

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOILIEHUEM BEJIINYMH, MIPONOPLUUOHAIBHOCTBIO BEIINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YJNbTaThl pPEIICHUsA 3aJad ¢
y4€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonb3oBaTh  anreOpanvecKkyrd TEPMUHOJOTHIO U CHMBOJHKY,

MPUMEHSTH €€ B MPOIIecCe OCBOSHHS YIeOHOTO MaTepuasia




2.2

Haxonute 3HadueHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJlaHHBIX

S3HAYCHHUAX MMEPEMEHHBIX

23

BommonuATe 1peoOpazoBaHUs IEJIOTO  BBIPAKEHHS] B  MHOTOWIEH

MIPUBECHUEM TOJJOOHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK

24

BbInonHATE YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajpara

pa3HoCTH

2.5

OCyH_IGCTBJIHTB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKUTCIIU C TIOMOIIBIO
BBIHECEHUS 33 CKOOKU O6I.H€l"0 MHOXUTCJIA, TPYIIIIUPOBKU CJlIaracMbIX,

npUMEHEHHs (HOPMYIT COKPAIIEHHOTO YMHOXKECHHUS

2.6

[TpumensaTh peoOpa3oBaHKsI MHOTOYICHOB ISl PELICHUS Pa3IMYHbIX

3aaa4 U3 MaTeéMaTuKu, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKN

2.7

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I10KA3aTEISAMU

IUIs IpeoOpa30BaHUsI BhIpaKEHU N

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHEHHBIE ypaBHEHUS C OJHOW TEPEMEHHOM, NPUMEHSA
npaBujia nI€pexoa OT UCXOAHOI'O0 YpaBHCHUS K PABHOCUIIBHOMY CMY.

[IpoBepsTh, SABISIETCA JU YUCIO KOPHEM ypaBHEHUS

3.2

[IpumensTh rpaduueckue METOAbl MPHU  PEIICHUU JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[TonGupath npuUMephl ap YUCEN, SABISIOMUXCS PEHICHUEM JTUHEHHOTO

YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

34

CTtpouTth B KOOpAMHATHOM TIOCKOCTH IpaduK JTMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI

peLIeHusl ypaBHEHUS

3.5

Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU,

B TOM YHCJIC TpapuIecKu

3.6

CocTtaBisaTh M pemaTh JUHEHHOE YpaBHEHHE WU CUCTEMY JIMHEHWHBIX
ypaBHeHI/II\/'I IO yCJIOBHUIO 3aa4u, UHTCPIIPECTUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJY4YeHHbIN pe3yibTar

Koopaunats! u rpadpuku. yHkimm

4.1

N3o0pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, JIy4YH, OTPC3KH, HHTCPBAJIbI, 3allUChIBATH

YHCIIOBbIE TPOMEKYTKH Ha aNredpanvdeckoM si3bIKe




4.2

Ormeuatrs B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJaHHBIM

KOOpJIMHATAM

43

Crpouth rpaduku auHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKIIUN Y

= x|

44

OnwuceiBaTh ¢ MOMOIIBIO (YHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM paboThI

4.5

HaxonuTs 3HaueHune QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6

[Monumare rpaduueckuii crmoco® TMpencTaBICHUS U aHAIW3a
uHpOpMAIMY, H3BJICKATh M WHTEPIPETUPOBATh WHQPOPMAIHIO U3

rpaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

Hcmons30BaTh Ha4dYaJIbHBIC MMpCaACTaBJICHUA 0 MHOKECTBE
HeﬁCTBHTeHBHLIX YUCCIl OJis1 CpaBHCHHA, OKPYIJICHHUA U BBI‘IPICJ'IGHPIﬁ,
H306pa)I(aTB l[GfICTBHTGJIBHHG qyucjla TOYKaMHU Ha KOOpI[HHﬁTHOﬁ

NpAMOit

1.2

[IpumensTh moOHATHE apU(METUYECKOro  KBaJpaTHOTO  KOPHS,
HAaXOJOUTh KBaJpaTHbIE KOPHHU, HWCIONB3yS TIPH HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHUs BRIPAXKEHUN, COAEPKAIINX

KBaJpaTHbIC KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30oBaTh 3amucd  OONBIIMX M MallbIX YHCEII C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHSTHE CTENEHU C LENbIM IOKAa3aTesieM, BBIIOIHATh
peoOpa3oBaHUs BBIPAKEHUHM, COAEpKAIIUX CTENEHHM C LENbIM

IIOKa3aTcjIcM

2.2

BBIMONHATE ~ TOXAECTBEHHbIE  MPEOOpa30BaHMA  PalMOHAIBHBIX

BBIPQXKCHHII HAa OCHOBE MpaBWUJ ACHCTBUU HaJ MHOTOWICHAMHU U




anredpanvdecKuMu IpoosMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[TpumensaTh NpeoOpa3zoBaHUsl BBIPAKEHHUHM Uil PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKHN

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbIE
YpaBHEHUS, CBOJISIIMECS K HUM, CUCTEMBbI JIByX YpPaBHEHHUU C JBYyMS

NEPEMEHHBIMU

3.2

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM 4HuClIe C IPUMEHEHHEM TIpapuuecKux
npeacTaBiIeHuid (yCTaHaBIMBaTh, UMEET JH YpaBHEHHE WJIM CHUCTEMa

YpaBHEHUI peIlIeHus1, €ClIi UMEET, TO CKOJIbKO, U IIpOYee)

33

[lepexomute OT cnoBecHOM  (OpMyTUpPOBKHM 3amaud K e
aﬂre6paﬂqecxoi/’1 MOZACIN C TMOMOIIBIO COCTABJICHUSA YpPAaBHCHHA WA
CUCTEMbl yYpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBHHM C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pPe3yJIbTar

34

HpI/IMeH}ITB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CpaBHCHUA, OLICHKH,
pelarh JUHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U MX CUCTEMBI,
naBaTh  rpaduyuecKkyr0  WUTIOCTPAlMI0O  MHOXECTBA  PEIICHUM

HCPaBCHCTBA, CUCTEMbBI HCPAaBCHCTB

OyHKIUU

4.1

[lonumarh ¥ HCMONB30BaTh (QYHKIMOHAIBHBIE TMOHSATUS M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHsSI), OMPEACISATh 3HAUYCHUE
(GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, OINpeAeNsaTh CBOMCTBA (YHKIIUU

o e€ rpaduky

4.2

CtpouTh rpaduKy dIeMEHTapHBIX QYHKIIUN BHIA:
y=k/x

k/x

, ¥ =Xy = X%y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMH IO €€

rpaduxy




9 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

Yucna ¥ BEIUUCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIIBHBIE U HMPpAIMOHAIbHBIE

qucjia

1.2

BoimonusATe apudmeTHueckue NEeHCTBUS C PAllMOHATIBHBIMU YMCIAMH,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

Haxonute 3HaueHusi cteneHeld ¢ LENbIMU TOKAa3aTelIsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrsTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENMHBIE M KBaApaTHbIE YpPaBHEHMS, YPaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPaBHEHHUSI

2.2

Pemate cucteMsl IByX JIMHEHWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CUCTEMBI [IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 337ayM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHHH C JIBYMS

NEPEMEHHBIMU

24

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
yYpaBHEHHMH, B TOM 4YHCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pematp  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABCHCTB HA YHCIIOBOW MPSMOM, 3aHCHIBAThH

peICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pemarr, cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIFOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aIlMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmonns30BaTh HCPAaBCHCTBA NPpU PCIICHUHU Pa3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacniosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMaTHYECKH PACIIOIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH IpaduKOB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHU’ K03()(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKLUIH

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTU TpadukoB GyHKUUN Buaa y = VX, y = |X| U OmMUCHIBATh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb u wH300paxkaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUYHBIX
(GyHKUIMH, ONUCBHIBATH CBOWMCTBA KBAAPATHYHBIX (YHKIMHA MO UX

rpadukam

34

Pacnio3naBath KBaJapaTW4Hyr0 (YHKIHIO 1O ¢GopMmyle, MPUBOIAUTH
MpUMephl KBAaApAaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKyl0 U F€OMETPUUECKYIO IPOTPECCHH TTPH

Pa3HBIX CIIOCcO0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON NMPOrpeccHii, CyMMBbI HEpPBbIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aJa4yu, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJa4u U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JICCSITHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMUCH
1.1 npobeit xk apyroi. [loHsTHE palMOHAIBHOTO YHCIA, 3allCh, CPaBHEHME,
YIOPSAOYMBAHUE PAl[MOHATIBHBIX YHCE
1o Apudmerndeckue NEWCTBHUS ¢ PAllMOHATILHBIMU YHClIaMU. PerieHue 3a1ad u3
' peabHOM MPAKTHKHU HA YacTH, HA IPOOH
13 CremeHb C HaTypaJbHBIM TIIOKa3aTellieM: OIpeleieHre, IpeoOpazoBaHue
' BBIpQXXCHHI Ha OCHOBE OIpeeNieHus, 3aUCh OOJBIINX YUCEI
14 [IporieHThI, 3amuch MPOLEHTOB B BHUAE ApoOW U ApoOU B BHUJE MPOICHTOB.
' Tpu ocHOBHBIE 33/1a4U Ha MPOLIEHTHI, pellIeHUE 3a7a4 U3 PeabHOM MPaKTUKU
Ls [IpumeHeHre TPU3HAKOB  JEJIUMOCTH, DPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJbHBIX YHCET
L6 PeanpHble  3aBHCHMMOCTH, B TOM  4YHCIeé TpsMas W  oOparHas
' POMOPLHUOHATIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs
1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOM. [lomycTumeble
' 3HAYCHUS IEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B BUIE (HOPMYIIbL
' Brruncnenus o popmynam
53 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbIC
' BBIPAXECHUS
2.4 CBoliCcTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
5 OpnHowienbl U1 MHOroujeHbl. CteneHb MHOrowieHa. Clio)keHue, BhIUUTaHuE,
' YMHO>KEHHE MHOTOYJICHOB
26 DopMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJApaT CYMMbI U KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOWJIEHOB HA MHOXKUTEITU
3 VYpaBHeHUs




VYpaBHEeHHE, KOpPEHb YypaBHEHHs, NpaBuwiIa MpeoOpa3oBaHUs YypaBHEHHS,

> PaBHOCUJILHOCTh YPaBHEHUI
32 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YpaBHEHUs, PEILICHNE JINHEWHBIX YPaBHEHUU
33 CocraBieHne ypaBHEHUN 110 YCJIOBUIO 3a/1aud. PelleHne TEKCTOBBIX 3a4ay C
' MOMOUIBIO YPABHEHHI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHMH C ABYMs IepeMeHHbIMHU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKINH
4.1 KoopaunaTa Touku Ha npsmMoi
42 Yucnossle IPOMEKYTKU. PaccTossHue MeXy ABYMs TOYKaMU KOOPIMHATHON
' PAMOM
n [IpssmoyrospHas cuctema koopawHaT, ocu Ox u (Oy. AGciucca U OpaAMHATA
' TOYKH Ha KOOPJAUHATHOM ITIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaaMu. UTeHHe TpaduKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoiicTBa QyHKIHIA
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux yHKIumn y = [X|
47 I'paduueckoe perieHne JHMHEWHBIX YpPaBHEHMH M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHUA
1 Uucna v BBIYUCIECHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHe 00 UWppaMOHATLHOM YHCIE.
' JlecaTUUHBIE TPUOIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpHEHM M HUX MpPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIOBBIX BBIPAKEHUW W BBIYHCICHUIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enbpIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3aoKEeHUE KBAPaTHOTO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeIeHUE anreOpandeckux apooei
2.4 ParmonanbHble BRIpakeHUs U UX TpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, ¢opMmyia KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOASAILNUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreiiume ApoOHO-palMOHATIbHbBIE YPAaBHEHHS
I'paduueckas uHTEpHpeTalds YPAaBHEHUN C JBYMs MEPEMEHHBIMH M CHCTEM
3.4 JIMHEMHBIX YpaBHEHHH C ABYyMd IMepeMeHHbIMU. [IpuMepsl pemieHus cucteM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aau anreOpandeckuM crocooom
3.6 UucnoBble HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN
3.10 CucreMbl TUMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIUU
il [Tonsatue ¢ynkuun. OOnacTe oOmNpeAeNeHUs M MHOXKECTBO 3HAYCHHM
. ¢dbyakuun. CriocoObI 3amanus QyHKITHI
4.2 I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITHN, OTPAXKAIOIMIUX PEeATbHBIE TTPOIIECCHI
44 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MPOMOpPLHOHAIbHbIE
. 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKUU y =x?% y = x?
4.6 Oynknuu y = [x, y = |x]|
4.7 I'paduaeckoe perneHue ypaBHEHHIH U CUCTEM YpaBHCHHMA

9 KIIACC




Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS
. PamonanbHble yMcna, UppalUoOHATbHBIE YHCIA, KOHEYHbIE M OECKOHEUHbIE
' JIECATUYHBIE POOH
MHO0KeCTBO ACHCTBUTEIBHBIX YHCE, ICHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIC
1o JecsITHUHbIe ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1EHCTBUTENIBHBIX
qucen
1.3 Apudmerndeckue AUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npuOiamkeHus, oleHKu. PasmMepsl 00BEKTOB OKPYXKAIOIIET0 MHUPA,
14 JUTUTETTLHOCTh TPOIIECCOB B OKpyXkaromiem wmupe. [IpubmmkéHHoe 3HaYeHHE
' BEJIMUMHBI, TOYHOCTh NpuOImkenus. Oxpyriaenue yucen. [Ipukuaka u oneHka
pe3yAbTAaTOB BHIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBaAPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTbed U
. YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU
20 Pemenue cucrem AByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMs IEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a/1a4 alreOpandeckuM Criocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienne nuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa
5 16 ['padmyeckass uHTeprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

MEPCMCHHBIMU




DOyHKIMHU

KBagpatuunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabGoma, KOOpaWHATHI

> BEPIITMHBI TapadoJIbl, OCb CHMMETPHH MapadOJIbI

3.2 I'paduku bynaxuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku bynkmuit y=k/x, y = x* u X cBOMCTBa

34 I'padpuku GyHKIMi , 1 UX CBOMCTBA
4 UucnoBble MOCIIEI0BATETLHOCTH

41 Omnpenenenue u cnocoObl 3aJaHUsl YUCIOBBIX MOCIEI0BATENbHOCTEH. 3aiaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyor u popmyIioi n-ro dieHa

42 Apudmernueckass mporpeccus. Dopmynbl xn-ro  uieHa apuPpMeETHISCKOIM
' MPOTPECCUU, CYMMBbI NIEPBBIX 7 YWICHOB

43 I'eomerpuueckass mporpeccus. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

14 N3o00pakeHre 4WICHOB apU(PMETHUYECKOM M TEOMETPUYECKON Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW MIIOCKOCTHU. JIMHEHHBINA U 3KCITOHEHIIUAIbHBIA POCT

4.5 C10KHbBI€ TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO
o0uiero oopaszoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHE MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUSA, I[PUBOJUTH IMPUMEPHI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATUSAMU: HATYpPAIBbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCET, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO0, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIPHOE YHCIO, apu(PMETHYEeCKUi KBAJApPATHBI KOPEHB;
YMEHHME  BBIIOJHATH  JEHCTBUSA €  4YHMCIAMH, CpPaBHHBATb H
YHOpANOYMBATh YHCIIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAeNaTh INPUKHUIKY U OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOYIEH, ajiredpanyeckas
IpoOb, TOXXAECTBO,; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
OosibllIe E€IMHUIBI; YMEHHME BBIIOJIHATh PACYETHI IO (OpMynaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH H
BBIPAKXCHUHN C KOPHAMM, PA3JIOKCHHE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OPMYIT Pa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHWHBIE W KBAJpPATHBIC YPABHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUM, JTMHEHWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHN 3334 U3 IPYruX MpPeaMETOB
W TPAKTUYECKUX 3aJa4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0O ¥ KOOPIUHATHYIO IUIOCKOCTh JJISi HU300pa)K€HUsS pelieHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKUIUA, Tpauk QyHKIUH, HYIH
byHKIMH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE KM HaUMEHbIIEE 3HAYCHHS
byHKIHIH; yMeHHe OIIepUpPOBATh HOHSTHSAMHU: npsmast
MPONOPIMOHATIBHOCTD, JHHEHHasT (YHKIUS, KBaJpaTuyHas (QyHKIHS,
oOpaTHass TPOIMOPIMOHATBLHOCTh, TMapaboiyia, TUrepOoyia; yMEHHUE
CTpOUTH TpaduKu PYHKUUH, HCIIONB30BaTh IPa(UKU JUIs ONPEIEICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl peIICHHS 3a7ad U3 APYTuX
yu4eOHBIX TPEAMETOB M pPEATbHOM JKU3HH; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBUCUMOCTH MEXKy BeTMUUHAMU

Ymenue OIIepupOBAThH MOHSTUSMHU: MOCIIE0BATEIbHOCTD,
apupMeTHyecKkass M TEOMETpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIENI0BATEIBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYTHX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemars 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE HAa MPOLIEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIPaBIEHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyYUEHHOE PELEHHE U OLEHUBATh MPaBAONOA00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOIOyrOJbHHK, TPEYroJIbHUK, pABHOOEIPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYIOJIbHBIM TPEYroJIbHUK,

MeanaHa, OMCCEeKTpUCa U BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJIbHUK,




napajjiesiorpaMM, pomMO, TPSMOYTrOJbHHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (uUryp u pakroB

10

YMeHue OomepupoBaTh IOHATUAMHU: PABEHCTBO (UTYp, PAaBEHCTBO
TPEYTOJILHUKOB; TMAPAJUICIBbHOCTh W TEPICHIUKYISIPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMHU, IEPHCHAUKYIAP, HAKIOHHAs, MPOEKLNs,
nogobue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHM U NPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapajieTbHOCTh M MEPIEHIUKYISIPHOCTD TPSMBIX B

OKPYKaIOIIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIoOJ
(BeMMuMHA yTja, CUHYC M KOCHHYC yrja TPEeyrojbHUKA), IJIOMIAb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATH (OpPMyNbl TEepUMETpa U IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUJIOMIAAN Kpyra, o0Obema
MPSMOYTOJIBHOTO MapaJUICNICIUIENd; YMEHHE NPUMEHSTh IMPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMmy Ilucdaropa, TpUTOHOMETPUYECKHUE COOTHOILIEHUS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOAAEH

12

YMmenue wu3zo0paxkaTh IUIOCKME (UTYpel M HMX KOMOWHAIHH,
IPOCTPAHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  omnepupoBaTb  MOHSTHSMHU:  MPSMOYIOJIbHAasE — CUCTEMa
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPbl W KOOPAWHATHI AJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJady, B TOM YHCIE M3 JPYIHX Y4eOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHITHUSAMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaONMUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;

YMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




uHpOpMaIMIO, TPEJICTABICHHYI0 B Ta0lMIaXx M Ha JguarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEalbHBIX IPOLECCOB U
ABJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEIWYMHBI B

OKpYIKaroIieM MHUpe

15

YMeHne omnepupoBaTh TMOHITHAMU: CIYYalHBIA OMBIT (CIydalHbBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RJIEMEHTAPHBI HMCXO)
CIIy4alflHOTO OIbITA, CIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HAXOAMTh BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaJIbHBIX
COOBITHI M SIBICHUI, MOHUMATh POJIb MPAKTHUYECKU ITOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SBJICHHUAX

16

YMeHue BbIOMpaTh MOIXONSIIANA W3YYEHHBIM METON U PEIICHUS
3aJda4u, HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATUUYCCKUX 3aKOHOM€pHOCT€I>'I B
MIPUPOJIC M KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINUCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe3yanaTbl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKH KaK HAayKH, MPUBOIUTH
[IpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOW UCTOPUHU




INNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsiemMblii JJIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOodH

13 Pannonanbuple uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 HetictBurenbHple uyncia. ApudMeTHYecKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXKEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMeTHIECKUMHU KOPHIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. DopMmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuma. ['padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBl (yHKIMH. Hanbombinee M HauMeHbllee 3HAaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ n3nanue,
nepepadoranHoe MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AxknimonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenue»

* Maremaruka. Anre6pa: 8-it kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3nganue,
nepepadboranHoe Maxkaporue FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakuuei TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocsemenue»

» Maremaruka. Anredpa: 9-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ u3nanwue,
nepepadotanHoe MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

((HpOCBCHlCHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA
MeTtoauueckoe mocodue sl yauTemnel, BeIyluX MpenoiaBaiue no yueOHuKy
"Anreopa, 7-9" aBropos FO.H. MaxkapeiueBa, H.I'. Munnrok, K.1. Hemkogsa, C.b.

CyBopoBoii

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



bubmoreka [IOK
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