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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHAa OOECTIeUnBaET U3YUCHHE APYTUX AUCLUHUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TYMaHHTApHOIO IMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOIOJDKEHHUS 00pa30BaHMA U B TIOBCEAHEBHOM knu3HU. PazButne y oOydaromuxcs
HAYYHBIX TPEACTABICHUNA O TPOMCXOXKACHUU U CYHIHOCTH alreOpamyecKux
abcTpakiyii, cnoco0e OTPAKEHHUsSI MaTEMAaTUYECKOM HAYKOMW SIBJIEHUI U MPOLECCOB
B MpUPOJE W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
¥ KauecTB MBIIUICHUS, HEOOXOUMBIX JJISl alalTallud B COBPEMEHHOM ITU(PPOBOM
oOmiectBe. M3ydenune anreOpbl oOecreuyumBaeT pa3BUTHE YMEHHsI HaONIOAAaTh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCWCTBUS U BBIBOJBI,
dopmynupoBath yTBepKIeHHs. OCBOCHUE Kypca anreOpbl o0ecriednBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYyYarolIMXCs: OHMU HCIHONB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001IeHne 1 KOHKPETH3aIlHio, abCcTparupoBaHue u
ananoruto. OOyyeHuwe  anreOpe  mNpeAroNaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEJIbHOM  JCSITEIbHOCTH OOYYaloOUIMXCs, IO3TOMY CaMOCTOSITEIEHOE
peleHue 3a1a4 ABJsIeTCs pealn3anueii A1eaTeIbHOCTHOTO MIPUHIIUIIA 00YYEeHUSI.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Ajiredpa» A OCHOBHOTO
o0miero o6pa3oBaHNus OCHOBHOE MECTO 3aHHUMAIOT COJECPKATEIbHO-METOANYECKHE
nuHuM: «Yucna U BIYUCICHUS», «Alredpandeckue BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxkmas H3 3TUX coAepiKaTelIbHO-METOIMYECKUX
JVHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aUMOACUCTBYS C
IpyTMMH €ro JUHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydaromuMmcs
MPUXOJIUTCS JOTHUYECKH PaCCyXKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy y4deOHOro kypca «AureOpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTWKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pa3zjelnax
MaTeMaTH4eCKOTr0 00pa30BaHMs U CIIOCOOCTBYIOUIME OBJIAJCHUIO 0OYYaIOUIMMHUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTelnbHOH U
CTPYKTYpHOH OCOOCHHOCTBIO Y4eOHOro Kypca «AinreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanvie suHUM «Yucna W BBIYUCICHHUS» CIYXKHT OCHOBOW JUIS
JabHEUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaIOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aNTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TIOBCEIHEBHON
KU3HHU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAMOHAIBHBIMU YHCIaMH, (HOPMUPOBAHHEM



NPEACTABICHUM O JEHWCTBUTEILHOM YHCIIE. 3aBEepLICHUE OCBOCHMSI YHUCIOBOU
JUHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30oBaHUIo.

Conepkanue JByX alreOpanyecKux JUHUM — « AreOpandecKue BhIPaKCHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCA
MaTEMaTUYECKOro arrapara, HeoOXOAMMOro Jid pEelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001mIero o0pa3oBaHus y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. AJredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
s3bIKa JJIS TOCTPOCHMSI MaTeMaTHYEeCKUX MOJIeNied, OMHMCAHUS MPOLECcCOB U
SBJICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anreOpe BXOIAT TaKKe
JalbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOIWMOTo, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OPMATHKH, M OBJIAJCHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMAaTHYECKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-TpaUUecKoi JIMHUK HAIEJICHO Ha TOJTy4YeHHE
oOyJaromuMucs 3HaHUH 0 QYHKIMAX KaK BaKHEWIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUSI M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4YarOIIMXCA
YMEHUS UCTIONB30BATh PA3JINYHbIE BHIPA3UTEIIbHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIOBECHbIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (HOpMHpPOBaHUE
MPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU IUBUJIN3AIUU U KYJIbTYPBI.

CormacHo yueOHOMY IWlaHy B 7-9 Kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJCAYIOIIME OCHOBHBIE pa3/elibl COJECP KAHUS:
«Uucna u BBIUUCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEPaBEHCTBA», « DYHKIINN.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HefIeIni0).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yucnaa 1 BHIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIC, MEPEX0]] OT OJHON (HOPMBI 3amucu
npobeit k apyroi. IloHATHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPAaBHEHHE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX —4Ynced. Apudmernyeckue JEHUCTBUS C
palMOHAJIBbHBIMUA YKCIIaMU. Pelenue 3amad u3 pealbHOW NPAaKTHKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeleM: OIlpejaesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/IeNICHHUs, 3anuch O00abKX uncel. [IporeHTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33J]a4d Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHOU ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB ACIUMOCTH, pAa3J0KEHHE Ha MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanbHble  3aBHUCHMMOCTH, B TOM  4ucie ImpsMas W oOpaTHas
IIPONOPLIHOHAIIBHOCTH.

AJsiredOpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTUMbIe
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXKIY BEIUYMHAMU B BUJIC
dbopmynbl. Beruucnenus no gpopmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPRXKECHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUSI CYMM U
IPOU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioKeHue, BbIYUTAHUE,
YMHOXEHHE€ MHOTOWICHOB. DOpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCUJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpPaBHEHHMS, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIE€HHWE YpaBHEHHUH MO
YCJIOBHIO 3a7jauu. PenieHre TeKCTOBBIX 33J1a4 C TOMOIIbI YPaBHEHHIA.

JluneitHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JAByMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
Ccroco0OM TMOJCTAaHOBKU. [Ipumepbl peleHus TEKCTOBBIX 3a/lad C IMOMOIIbIO
CHUCTEM YpPaBHCHUM.

DOyHKIUU



KoopanHara Toukn Ha npsamoil. Yucnosele mpoMexyTKu. PaccrosHne mexny
JABYMsI TOUKAMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyroJsibHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opJUHATA
TOUYKHM Ha KOOPJIMHATHOM II0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYITaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynknuu. ['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas pynkuus, e€ rpaduk. I'padux pyHxmun
y = [x|. I'paduueckoe pemieHre NTMHEWHBIX ypaBHEHUHW U CHCTEM JIHMHEHHBIX

YpaBHEHUM.
8 KUIACC

Yucnaa 1 BIYMCICHUA

KBaaparubiii kopeHb u3 uucna. [loHsiTue 00 uppanMOHAIBHOM YHCIE.
JecsaTnunbie TpUOIMKEHUS UppallMOHAIbHBIX ynced. CBoicTBa apudmeTrHuecKkux
KBa/IpATHBIX KOPHEW U X MPUMEHEHHE K MPEoOPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHCJICHUSAM. J|eHCTBUTEIIbHBIE YUCTIA.

CremneHb ¢ HEIbIM MMOKa3aTeNneM 1 €€ cBoricTBa. CTaHIapTHAs 3alKCh YHCTA.

AnreOpanyeckre BbIpaXeHUSIAJTre0panyeckue BbIPasKeHHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod apoOu.
CnoxxeHue, BbIYMTAHHME, YMHOXKEHUE, JeJIeHHe anredpandeckux JIpoOei.
PanronanbHbIe BhIpaXXeHUs U UX MPe0Opa3oBaHUE.

VYpaBHEeHUS U HEPABEHCTBAY pABHEHMS U HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOrO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiie ApoOHO-palMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEepnperanys ypaBHEHU C ABYMsI IEPEMEHHBIMH U CUCTEM
JMHEWHBIX YPAaBHEHHUM C JBYMsS I€peMEHHbIMHU. lIpuMepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 adredpanyecKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMMPYHKIUT

[Tonsitue pynkuuu. O061aCTh ONPEETICHHUS 1 MHOKECTBO 3HAUYCHUM (DYHKIUH.
CniocoOnI 3a1aHus (PYHKIIHMA.

I'paduk dynkuun. UYrenue cpoiictB (yHKuuu 1mo e€ rpaduky. Ilpumeps
rpadukoB pyHKINHA, OTPaKAIOIIUX PEATbHBIE MPOIIECCHI.



OyHKIMK, OMUCHIBAIOIINE TPAMYI0 ¥ OOpaTHyl0 MIPOMOPIIMOHAILHBIC
3aBHCHMOCTH, UX rpaduki. OyHKIMA y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellIeHre YpaBHEHUH B CUCTEM YpaBHEHUI.

9 KUIIACC

Yucnaa 1 BHIYMCICHUA

PanmonansHble yncia, UppalMOHATIBHBIE YUCIa, KOHEYHbIE U OCCKOHEYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBIE JAecATUYHBIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOMU.

CpaBHeHME JIEWCTBHUTENbHBIX 4HCEN, apupMETUYECKUe JIEUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOUIETO MHpa, JIUTEIBHOCTh TMPOIECCOB B
OKpY>KarolleM MHUDE.

[TpubnmxénHoe 3HAYEHHE BEIIMYMHBI, TOYHOCTh pubImxeHuss. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ysbTaToB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemienne ypaBHEHUH, CBOAAIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IprMepbl pelicHUus ypaBHEHUN TPETbEW U YETBEPTOMU
CTENEHEN Pa3JI0)KEHUEM HA MHOKUTEU.

Pemenne apoOHO-panmoHanbHBIX ypaBHEHUU. PeleHme TEKCTOBBIX 3a/ad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYyMS MEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHre cCucTeM JIByX ypaBHEHHUIA,
OJIHO U3 KOTOPBIX JIMHEHHOe, a Japyroe — BTopoi cremnenu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Petienre TekCcTOBBIX 3a7a4 aareOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalvs HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS
MIEPEMEHHBIMH.

OyHKIMMDYHKIUT

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoicrtBa. I[lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAUMMETPUH MAPA0OJIBI.

I'padukn pynaximit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , u nx
CBONCTBA.



UucioBble  MMOCIENOBATEILHOCTUYMCIOBBIE  IOCJAEA0BATEJBHOCTH U
MPOrpeccuu

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I1OCIEA0BATEIBHOCTH
peKkyppeHTHOH hopMyoi u GopmMysioit #-ro djieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccuu. @opmysbl z7-TO 4JeHA
apu(MeTHIecKol U TeOMETPUYECKOI MPOTPeCCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne 4IEeHOB apuUPMETHYECKONM U TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHUMAJIBHBIA POCT.
CnoKHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJbTaTbl OCBOCHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKTepU3yrTCs:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IPOSBICHHMEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUMCKON
MaTE€MaTUKM, LEHHOCTHBIM OTHOLUEHWEM K JIOCTMIKEHUSAM  POCCUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aly €ro
IpaB, IMpPEICTaBICHHMEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, IPOLEAYp T'Pa)TaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTHE€ B PEIICHWHM NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMUsl HAa TPOTSHKEHUHM BCEW KU3HU MM YCHENIHOW MpodecCHOHaIbHON
JESATEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
HOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH O00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHYECKOMY BOCIPUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHUH, pacCyXIE€HUW, YMEHHIO BHUJAETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JI€ATEIIbHOCTM HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak c@epbl 4YelOBEYECKOU
NEeATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIA PA3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KaK CpelCTBOM
IIO3HAHWs MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruyeckue JelicTBUA:

e BBIBJISATh U XAaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (HOpPMYyIUPOBATH
ONpEJCIICHUsT  TIOHSTUM, yCTAHABIMBaTh CYIIECTBEHHBIA  IPU3HAK
KJaccuduKalu, OCHOBAaHUS i1 OOOOINEHHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHBIE U OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MaT€MAaTHUYeCKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npoTuBOpeursi B (akTax, AAHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX,
npejiaraTh KPUTEPUH JIJIs BBISBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHU 110 aHAJIOTHU;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIPsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKAa3aTEeNbCTBA
MaTeMaTH4ecKux (HaKToB, BBICTPAMBATh AaPTryMEHTAlLMIO, TPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,
BBIOMpaTh CIIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Haubosee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCTIONB30BaTh BOIMPOCHI KaK MCCIIE0BATEIbCKANH HHCTPYMEHT TO3HAHHMS,
GbopMyITMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEeMYy,
CaMOCTOSITEIbHO YCTaHABJIMBATh KMCKOMOE W JaHHOE, (opMUpOBATH
TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEKy cOOO0M;

CaMOCTOSITEIbHO (JOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
POBEAEHHOTO HAOJIOICHNUS, UCCIICIOBAHMSI, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIIECHU;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TAKKE BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ ungopmaumeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a1a49H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM MIPEACTABIICHHUS,

BBIOMpATh (OpMy TMpeACTaBICHUS HWHPOpMAIMM H HWILTIOCTPUPOBATH
pelacMbie 3ajladyd  CXeMaMH, JguarpaMMaMH, WHOW Tpapukod u HX
KOMOMHAIIUSIMU;

OIICHUBATh HAA&KHOCTh WH(POpPMAIUK TIO KPUTEPHSIM, MPEII0KESHHBIM
YUHTEIIEM HUIH CPOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpUHUMATb H (I)OpMYJ'II/IpOBaTI) CYy;KACHUA B COOTBCTCTBUU C
YCIIOBUSAMHA W LCIIMUA 06IHCHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPaKaTb CBOXO



TOYKY 3PEHHUSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y peUIeHUA 3a/1a4l, KOMMEHTUPOBATH MOJYYEHHbBIA PE3YJIbTAT;

B X0JI¢ 0OCYKJEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOW TEMBI,
npoOJIeMbl, pelaeMon 3a1auu, BhICKa3bIBaTh UJICH, HAIlEJICHHBIE HAa TTOMCK
pEIICHUsA, COMOCTABJISITh CBOUM CYXJICHUA C CYXICHUSIMH JIPYTHUX
YYaCTHUKOB JHaNora, OOHAPYKWBATh Pa3IMuMe U CXOJICTBO IO3HIINH, B
KOPpEeKTHOU hopme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
MPEICTABIATD pEe3yJIbTaThI peLICHUS 3aJIaui, AKCIICPUMEHTA,
WCCIICIOBAHUS,  IPOEKTAa, CaMOCTOSITeJIbHO  BbIOMpaTh  dopmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1au IIPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH;
MMOHUMATh u HCII0JIb30BaTh MPEUMYIIECTBA KOMaHJIHOM u
WHIUBHUTYATHFHOW paOOThI IPU PEIICHUH YU4SOHBIX MAaTEMATHUYECKUX 3a]1a4;
MIPUHUMATH 1EJIb COBMECTHOM JEATENBbHOCTH, IUIAHUPOBATH OPTaHU3ALIAIO
COBMECTHOM paboOThl, paclnpenensiTb BUIbI pabdOT, JOTOBapUBATHCA,
00CYXKIaTh TPOIIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHHS HECKOIbKHUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCyXkmeHus, oOMeH
MHEHHUSIMHA, MO3TOBBIC INTYPMBI W JIPYTHE), BBINOJHITH CBOI YacTh
paboThI M KOOPIMHUPOBATH CBOU JICUCTBUSA C IPYTHMMH YJICHAMU KOMaH/IbI,
OIIEHMBAaTh KAa4eCTBO CBOET0 BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH, QJITOPUTM DPEIICHUs 3aladu (UK €ro
4acTh), BHIOMpATh CHOCOO pEHICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJSL Ipolecca U
pe3yabTara peuieHuss MaTeMaTUIeCKOM 3a/1auu;

NpEeABUNIETh TPYAHOCTHU, KOTOPHbIE MOTYT BO3HHMKHYTh MpPHU PEHICHUU
3a/laud, BHOCHUTH KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSTEIHCTB, HAICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YJIbTATA JAEATEIbHOCTH MOCTABICHHOW LETU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS MOJYYHUT CIEIyIOUIUE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia 1 BbIYMCTIEHUS

BrinonusaTe, coyetass yCTHbIE W TUCHBMEHHBIE NPUEMBI, apU(PMETHUYECKUE
JEUCTBUA C pPAllMOHAILHBIMU YU CIIAMH.

Haxomuth 3Ha4YeHUs YWCIOBBIX BBIPAKCHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexomuTh OT oaHON (HhOPMBI 3aMKCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBb).

CpaBHHBATH M YIOPSIOYMBATEH PAIIMOHATLHBIC YHCTIA.

OKpyrasTh YKcia.

BrINonHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BHIUYMCICHUH, OLICHKY 3HaYE€HUN
YUCJIOBBIX BbIpaXEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHbIMU
MOKA3aTEISIMH.

[IpumeHATh  TpPU3HAKW  JCITUMOCTH, pa3JIOKEHHE Ha  MHOMKUTEIH
HATypaJbHBIX YHUCEIL.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3aJla4M, CBSI3AHHBIE C OTHOILIECHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pE3yNIbTAThl PEUICHUS 3a7a4 ¢ YIYETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOHWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpandecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B IIpOIECCe OCBOCHUS YUeOHOTO MaTepHaa.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPRXCHUH TIPU 3aJaHHBIX 3HAYCHUSIX
NEePEMEHHBIX.

Breimonasate  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B MHOTOWIICH
MIPUBEACHUEM TTOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrIMONMHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOMUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsA, TPYNIUPOBKH  CIIAraeMbIX,
npuMeHeHUsT (HOPMYJT COKPAIEHHOTO YMHOKCHHUS.

[TpumensaThs nmpeodpa3oBaHUs MHOTOWICHOB I PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTeMAaTUKHU, CMEKHBIX MIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IOKAa3aTEIsIMU IS
npeoOpa3oBaHus BbIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA



Pemate nvHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, MPUMEHSAS IpaBUja
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sSBIsIETCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JHUHEHHOro
YPaBHEHHS C IByMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW TIUIOCKOCTH TpauK JIMHEWHOTO ypaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSCh TpaUKOM, NPUBOJIUTH HPUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cucremel AByX TMHENHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pelIaTh JIMHEWHOE YpaBHEHUWE WA CHCTEMY JIMHEHHBIX
YpPaBHEHHII TI0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IMOJTyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAWHATHOU MPSMOM TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIUCHIBATh YMUCIOBBIE IPOMEXKYTKHU Ha
aNreOpanyecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauKy JIMHEHHBIX GyHKIUI. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxoauTs 3HaueHne GyHKIIUY 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii coco® MpeACTaBICHUS U aHATU3a MH(YOpPMAIIHH,
U3BJICKATh U MHTEPIIPETUPOBATH HH(DOPMAIUIO U3 TpadUKOB peaIbHBIX ITPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 kjacce oOOyYarONIMiiCS TOJYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HayaJdbHbBIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell /Uil CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paxaTh JACHUCTBUTEIbHBIC
YHCJIa TOYKaMUA Ha KOOPJAWHATHOU MPSMOU.

[IpumenaTy noHATHE apUPMETHUYECKOTO KBAJPAaTHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHU, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIUX KBAJApPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YKCET C MOMOMIbIO JAECATUYHBIX
npoOeii u creneneit yucna 10.

AJsiredOpanvecKkue BbIPaKeHUs!

[IpyMEHATP TMOHATHE CTENEHUW C LEJNbIM T0Ka3aTElIEM, BBINOJIHATH
npeoOpa30BaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BrIMONMHATE TOXIIECTBEHHBIC MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYWJICHAMH U alreOpandecKuMu ApOoOsMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM I pelISHUsT pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiate nuHEiHbIE, KBAaJIpaTHBIC YPABHEHUSI U PaAlMOHAIBHBIE YpPaBHEHUS,
CBOJIAIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIECIOBAHNUS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT CIOBECHON (HOPMYIMPOBKU 3ajadyd K €€ anreOpanyecKoiu
MOZEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBbI YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsATh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
pelaTth JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBI, 1aBaTh
rpauueckyo WUTIOCTPALUI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIEC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHE 00O03HAUYECHUS), OMPENEATh 3HAYCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeeNiaTh CBOWCTBA (PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu dIeMEeHTApHBIX PYHKIMIA BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTb CBOWCTBA YHCIIOBON
dbyHkIuu 110 €€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs MOJYYHUT CIEIyIOLIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucsia v BIYMCJIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC U UPPAllMOHATIBLHBIE YHCIIA.

BremonasaTe  apudMeTrnyeckue JACUCTBUS € pPAllMOHAIBHBIMA — YHCIIAMU,
codyeTass YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
VppaLMOHATbHBIMU YUCIAMHU.



HaxonuTe 3Ha4YeHMsI CTENEHEW C M[eJbIMU IIOKa3aTelsIMU W KOpHEH,
BBIYUCIIATH 3HAYEHUS YMCIOBBIX BBIPAKECHUM.

OKpyrasiTe JEHUCTBUTENBHBIE YHCIA, BBINOJHATh MPUKUIKY pe3yibTaTa
BBIYMCIICHU, OLICHKY YHMCIIOBBIX BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare yMHENHBIE W KBagpaTHBIE YPABHEHUS, YPAaBHEHMS, CBOIAIIMECS K
HUM, IIPOCTEUIIIHIE TPOOHO-PAIMOHAIBHEBIC YPABHEHHUS.

Pemare cucrtempl nByX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHMI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISICTCS JINHEWHBIM.

Pemarp TekcTOBBIE 3aJauM  aJreOpanvyeckKuM CHOCOOOM €  IOMOIIBIO
COCTABJICHHS YPABHEHUS WIIM CUCTEMBI IBYX YPABHEHHU C IBYMs IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIe C TPUMEHEHHUEM TrpaduuecKuX MpeCTaBICHUN (yCTaHABIUBATH, HMEET
JY ypaBHEHWE WM CHCTEMa YpPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIBbKO, U
npouee).

Pemate nMHElHbIE HEPAaBEHCTBAa, KBAJApPATHBIE HEPABEHCTBA, W300pa)kaTh
penieHne HEPABEHCTB HA YMCIOBOW IPSIMOM, 3aIMCBHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbI  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pELICHHE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

Pacno3HaBaTh (QyHKIMM H3ydyeHHBIX BUJOB. [loka3biBaTh cXxeMaTHYECKU

pacmoyiokeHNe Ha KOOPIMHATHON TUIOCKOCTH TpadukoB GyHKIIUN BUaA: Y = kX,
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUH KO03()(PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth ¥ HM300pakaTh CXEMAaTUYECKU TpadUKU KBaJpaTHUHBIX (DYHKIIHH,
ONMCHIBATh CBOMCTBA KBaIPAaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKIUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUH.

Yuci10Bble NOC/I€10BATEILHOCTH M IPOrPeccuu

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU TIpU
Pa3HbIX COCO0axX 3aaHUs.

BoImonmHAT,  BBIYMCICHUS C  HUCHOJIb30BaHHEM (opMyd n-ro ujeHa
apu(MeTHIecKo U TeOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOM
IUIOCKOCTH.



Pematp 3amaun, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIBHOCTSMHU, B TOM
YHClie 337a4d U3 peadbHON KU3HH (C MCTIONBb30BAHUEM KaJbKYISTOPa, U(GPOBHIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/mn P Kourpoasnbie | IlpakTnyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeIUKCIEHUS. ParnoHanbHbIE 25 ) but6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka LIOK
2 Anrebpanyeckue BhIpaKeHUs 27 2 hitps://m.edsoo.rw/7f415590
bu6mmorexa LIOK
3 ¥PaBHCHHA 1 HCABCHCTBA 20 ! https://m.eds00.ru/7f415b90
bu6mmoreka LIOK
. 24 1
4 Koopmunarer u rpaduicu. Gymiciu https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
1
> TosToperne i 06obuiene 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0




8 KVIACC

KoJunuecTBo yacoB

Ne MpakTn duexkTpoHHbIe (HU(poBbIEL)
w/n HaumeHnoBaHue pa3aesioB 1 TeM IPOrpaMMBbl Beero KoHTpoIbH deckite 06pPal0BATEILHEIE PECyPChI
ble paboThI
padoThl
bu6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 1 https-//m.edsoo.rw/7417af8
2 Yucna v Berauciienus. CTeneHs ¢ 1eJIbIM IT0Ka3aTeIeM 7 Brbmaoreka LIOK
) https://m.edsoo.ru/7f417af8
N bubnuorexa [JOK
3 Anrebpanueckue BoipaxeHus. KBagpaTHbIil TpEXuiieH 5 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
4 Anrebpanueckue BeIpaxeHHs. Anredpandeckas qpoOb 15 1 https-//m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBajpaTHble ypaBHEHUS 15 bubmorexa [TOK
) https://m.edsoo.ru/7{417af8
N bu6mmoreka [IOK
6 VYpaBHeHUs ¥ HepaBeHCTBA. CHCTEMBI ypaBHEHUM 13 1 hittps://m.edsoo.rw/7f41 7af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 Oynkuyuu. OCHOBHbBIE TOHATHUS 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? Pynxupm. Fucnosbie Gyniim ? ! https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Tosropenue u 0bobmenne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




9 KVIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3nesioB U TeM un¢pposbIe
Ne ni/mn P Kourpoibubie | IlpakTnyeckue (udpp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
| Uucna u BerauciaeHus. JleiicTBUTENbHBIC 9 i bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 14 | bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
.H 1 1
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
o 1 1
> YyHIHIH 6 https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 hitps://m.cdsoo.rw/76419d08
7 IToBTOpenue, o0o0IIEHNE, CUCTEMAaTH3AIUS 18 | bubnnoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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