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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISE€TCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIET0 00pa3oBaHMUS:
OHa oOecreyrBaeT U3yueHue APYrux JUCHUIUIUH, KaK €CTEeCTBEHHO-HAYYHOT0, TaK
U TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHE HEOOXOJAUMO IS MPOJOJIKEHUS
oOpa3oBaHUS M B TOBCEIHEBHON Xu3HU. Pa3Butre y 0O0ydaromuxcsi Hay4HbIX
NPEJICTABIICHUNA O MPOUCXOXKACHUM M CYIIHOCTH ajreOpandeckux aOCTpakiui,
croco0e OTpaKeHUS MAaTEMATUIECKON HAyKOHW SIBJICHHUI U MPOIIECCOB B MPUPOJIC U
oOIIIECTBE, POJIM MATEeMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM IO3HAHWH U B
MPaKTUKE CHOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI U KAYECTB
MBIIIIEHUS, HEOOXOIUMBIX TS aJanTalliid B COBPEMEHHOM IHU(PPOBOM OOITIECTBE.
N3yuenne anreOpbl obOecrieurBaeT pa3BUTHE YMEHHUS HaOJIOJaTh, CPaBHUBATh,
HaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JIEUCTBHSI M BBIBOJBI, (DOPMYIHUPOBATH
yTBepkeHusa. OcBoeHue Kypca anreopbl 00ecredyrMBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU WCIOJNB3YIOT JCAYKTHBHBIE W WHIYKTHBHBIC
paccyxJieHus, o00OIeHne M KOHKPETH3allMI0, a0CTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe mpeanonaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEIBHOMN
AESITENPHOCTH OOY4YaloOIIUXCs, IO3TOMY CaMOCTOSITEIbHOE pelIeHHE 3ajad

SABJIACTCA peaﬂmauneﬁ ACATCIbHOCTHOI'O IIPUHIIHIIA 06y‘leHI/I$I.

B cTpykType mporpammbl yueOHOro Kypca «Auredpa» i OCHOBHOTO OOIIETro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYCCKUE JTMHHH:
«Yucna w BBIUKCICHUSN», «ANTeOpandecKkue BBIPAKCHUS», «YpaBHEHUS W
HepaBeHCTBa», «Dynkuum». Kaxnas w3 3TUX colepKaTelbHO-METOJIUYECKUX
JIMHUUM Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJIEUCTBYS C
IpYTrUMHU €ro JHHHSAMU. B Xone wu3ydeHuss ydeOHOro Kypca OO0ydaromumcs
MPUXOIUTCS JOTUYECKU PACCYKJATh, HUCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHbIN
s3bIK. B cBsi3M ¢ 3TUM B mporpamMmy y4deOHOro Kypca «Anredpay» BKIIOUEHBI

HCKOTOPBIC OCHOBBI JIOTHKH, IIPCACTABJIICHHBIC BO BCCX OCHOBHBIX pa3aciiax



MaTeMaTUYECKOT0 00pa30BaHUS U CIOCOOCTBYIOIIUE OBJIAJICHUIO O0yYarOIIMMHUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMarthyeckoro si3pika. CoaepkarenpHON |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro

MHTETPUPOBAHHBIA XapaAKTED.

Conepxxanue TuHUM «YHUCIa U BBIYUCICHUS» CIY>KUT OCHOBOM JJISI TAJIbHEUIIIETO
W3YUYEHUS] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBINIICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJb30BAThCS AITOPUTMAMH, a TaKXKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX i1 ITOBCEIHEBHOM
®U3HU. PazBUTHE MOHSTHUS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMU W HPPAlMOHATIBLHBIMUA YHCIaMH, (HOPMUPOBAHUEM
NPEJCTABICHUN O JCUCTBUTEIBLHOM 4YHCIIEC. 3aBEPUICHUE OCBOCHHS YHMCIOBOM

JIMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Copepkanre IBYX alreOpandecKux JUHUN — «ANreOpandeckue BBIPAKCHUS) H
«YpaBHEHHsSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYHArOITUXCS
MaTeMaTUYECKOTO armapara, HeOOXOAMMOTO IS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M TPAKTUKO-OPMEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpOKCHHUH. AnreOpa JEeMOHCTPUPYET 3HaYCHUE MAaTEMATHKHA Kak
S3bIKa JJIS TIOCTPOCHUSI MAaTEeMaTHYECKUX MOJIETICH, OMHUCAaHUs TIPOIECCOB U
SBIIEHUN peanpbHOro Mwupa. B 3amaum oOydeHums anreOpe BXOMIT TaKkke
JTaJbHEWINIee pa3BUTHE aNTOPUTMUYECKOTO MBINUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, /IS OCBOCHHS Kypca HWH(GOPMATHKW, ¥ OBJAJCHHE HaBBIKAMU
JIETYKTHBHBIX paccyxkneHuid. [Ipeobpa3oBanre CUMBOIBHBIX (POPM CITOCOOCTBYET

Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copnepxanve (QyHKIIMOHAIBHO-TpahUUeCKOW JWHUM HaIEJIEeHO Ha TOJy4YCHHE
OoOy4JaroMMMHCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJENH
JUTSL OTIUCAHUST U UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUIN B MPUPOJC

u obmiecrBe. M3yueHue marepuana CrIoOCOOCTBYET PA3BUTHIO y OOyYaroIIMXCs



YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHT BKJIaJ B (HOpMUPOBAHHE

HpeI[CTaBHCHI/Iﬁ 0 pOJIM MATCMATUKH B PAa3BUTHH HWBUJIN3allUU U KYJIBTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kjaccax m3ydaeTcsl yueOHbI Kypc «Anredpay,
KOTOPBIA BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3zzenbl coaepxkaHus: «Yucina u
BBIYMCIICHUS», «AJreOpandeckre BbIpaKEHUS», «YPaBHEHUS M HEPaBEHCTBAY,

«DyHKIAWY.

Ha n3yuenune yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Henento), B 9 kiacce —

102 gaca (3 yaca B He/IeJIO).



COILEPKXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BLIYUCJICHUSA

JlpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, TIEPEX0]] OT OJHOU (HOPMBI 3amucH apodeit
K npyroii. [ToHsATHE parMOHAIBLHOTO YHCIIA, 3alHCh, CPAaBHECHUE, YIIOPSAI0UYNBAHKEC
paIMOHAIBHBIX YHCcell. Apu(MeTHdecKue NEHCTBUS C PAIMOHAIBHBIMU YHCIAMHU.

Pemenue 3aJa4d 13 pCaHBHOﬁ IMPAaKTUKH HAa 9aCTH, Ha ,Z[pO6I/I.

CrereHb C HaTypajJbHBIM TIOKa3aTelieM: OIpeJesieHne, MpeoOpa3oBaHue
BBIpAKEHUI HA OCHOBE OMPEENICHHUS, 3aUCh 00NbIUX uncel. [IponenTsl, 3anuch
MIPOIICHTOB B BHUJIE JIpoOW M JpOOM B BHJIE MPOIICHTOB. TpH OCHOBHBIC 3a7a4M HA

IMPOOCHTEI, pCHICHUEC 3a/1a4 13 peaanoﬁ ITPAKTHUKH.

HpI/IMGHGHI/Ie IMPU3HAKOB ACJIUMOCTH, PA3JIOKCHUC HA MHOKUTCIN HATYPAJIBHBIX

qucen.
PeanibHbIe 3aBUCUMOCTH, B TOM YHCJIE MpsiMasi U 00paTHasi MPONOPIIMOHAIBHOCTH.
AnredpanvecKue BbIPpaKeHU

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOU. JlomycTumble
3HaueHUA nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEX1Y BEJIMYMHAMU B BUJE
dbopmynsl. Beruucnenus no popmynam. [IpeobpasoBanne OyKBEHHBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXEHUS, MpaBWia MNpeoOpa3oBaHUs CyMM U

HpOHSBG,IICHHﬁ, IMpaBHJIa PACKPBITUA CKOOOK 1 IMPUBCACHUA HOI[O6HBIX cj1araCMbIX.
CBoOMCTBA CTEIICHH C HaTypaJIbHBIM ITOKA3aTCJICM.

O}]HO‘{HCHBI u MHoroujeHbl. CTeneHb MHOTOYJICHA. CHO}KGHI/IC, BbBIYHUTAaHHUC,

YMHOKEHUE MHOTOWICHOB. @OpMyJibl COKPAalIEHHOTO YMHOXEHMS: KBaApaT



CyMMBl M KBaApar pa3HocTU. Popmysia pa3HOCTH KBaJpaToB. PaznoxeHue

MHOT'OWICHOB Ha MHOXUTEIIN.
YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBWiIa MpeoOpa3oBaHUsA  ypaBHEHUS,

PABHOCWJIBHOCTb YPAaBHEHUH.

JIuHeliHOE ypaBHEHME C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHMs, pELICHUE JIMHEHHBbIX YypaBHeHMU. CocTaBieHUWE YpPaBHEHHH 110

YCJIOBMIO 3alaui. Penienue TeKCTOBBIX 3a4a4 € MOMOIIBIO YPaBHEHUH.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpadux. Cucrema JIBYX
JVHEWHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. Pemienue cucrem ypaBHEHUU
croco0oM TMOACTaHOBKHU. I[IpumMepbl penieHusi TEKCTOBBIX 3aJad C MOMOIIbIO

CUCTEM ypPaBHEHUU.
DOyHKIUU

Koopaunara Toukm Ha mnpsmon. UucnoBele npomMexyTku. PaccrosHue Mexmy

JBYMSI TOUKAMHU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcurcca U opArUHATa TOUYKH
Ha KOOpAMHATHON muiockoctu. [Ipumepsl rpadukoB, 3agaHHBIX (OpMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknuun. ['padux
¢bynkuuu. CoiictBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dyHkumu
y = |x|. 'paduueckoe pemieHre JMHEWHBIX YpPaBHEHHUH W CUCTEM JIMHEHHBIX

YPaBHEHHUM.
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KBaapatHsiit kopenb u3 uncina. [loastue 00 uppanuoHaibHOM uucie. Jlecatnunbie
npuOIMKEHUST UppallMOHANBHBIX uncesl. CBoMCTBAa apu(METHUECKUX KBAJPATHBIX
KOpHEM W UX TMPUMEHEHHE K MpeoOpa3OBaHUI0 YHUCIOBBIX BBIPAKEHUU U

BBIYMCJICHUSM. [[€liCTBUTEIILHBIC YHCIIA.

CrteneHb C 1ETbIM MoKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCTIA.
AnredOpandecKue BbIPaKeHUs

KBanpatHsiil TpEXWIECH, pa3okKEHUE KBAPATHOIO TPEXWICHA HA MHOKHUTEH.

AnreOpanueckast 1podb. OCHOBHOE CBOMCTBO alredpandeckoit npodu. CroxeHue,
BBIUMTAHWE, YMHOXEHHUE, JejieHue aireopandeckux apodei. PamuoHanbHbIe

BBIpAXEHUS U UX MPEe0Opa3oBaHuUeE.
YpaBHeHUS U HEPABEHCTBA

KBaapatnoe ypaBHeHme, (opmysia KOpPHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMM, CBOIAIUMUXCS K JIMHEHHBIM M KBaJApPAaTHBIM.

[Ipocreiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'padrueckass wHTEpHpeTasi ypaBHEHUW C JBYMS NEPEMEHHBIMH W CHCTEM
JIMHEMHBIX YPAaBHEHUW C JBYMs NEpEMEHHbIMU. [IpuMepbl pelieHuss cucrem

HEJTMHEHHBIX YPaBHEHUH C IBYMS ITEPEMEHHBIMHU.
Periennie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA W HX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.

Cucrembl IMHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.
DOyHKUNHA

[lonsitue ¢ynkuuu. OOIaCTh ONPENENEHUS M MHOKECTBO 3HAUYCHUH (PYHKIUU.

CrniocoObl 3a1aHus (PyHKIIMIA.



I'padux pynkumu. Urenne cBoiicTB ¢hyHkuu o e€ rpaduxy. [Ipumepsr rpaduxos

(GyHKINNA, OTPaXKaIOIIUX peaibHbIE MPOIECCHI.

@DYHKIIMY, ONHUCBHIBAIONIUME TMPSMYIHO W OOpaTHYIO  IPOIMOPIHOHATILHBIC
3aBHCHMOCTH, UX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [padmaeckoe

pelIeHUe yPaBHEHUN U CUCTEM YPABHECHUM.
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PanmonanpHble uuWcna, WPpAMOHAIBHBICE YHCIA, KOHEYHBIE M OCECKOHEYHBIC
JecATUYHbIe ApoOou. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JEHCTBUTEIbHBIC YHCTIA
KaKk OCCKOHEUHBIE JACCATHYHBIC apoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE

MCKAY MHOKXCCTBOM HeﬁCTBHTeJIBHBIX YHUCCI U KOOpHHHaTHOfI HpﬁIMOfI.

CpaBHEeHHME  JIEMCTBUTENBHBIX  4uCel,  apudMeTHuyecKkue  JEeUCTBUS  C

I[CﬁCTBHT@JIBHBIMI/I quCJIaMHU.

Pa3smepsl OOBEKTOB  OKPYXKAIOMIETO MHpa, JUIMTEIBHOCTh IMPOIIECCOB B

OKpPY>KarOIIEM MHUpE.

[IpubnuxkéHHoe 3HAYE€HHE BEIUYHMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue

yucell. [Ipuknika U oueHKa pe3yabTaToB BEIYUCICHUM.
YpaBHeHUA U HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAIIMUXCS K JIMHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHune ypaBHEHUN, CBOIAIIMXCS K KBaJAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU

CTEIIEHEN Pa3I0KEHUEM HA MHOXKHUTEIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad

anredpanveckKuM METOJIOM.



VYpaBHeHHE C ABYMsI NEpPEeMEHHbIMH W ero rpaduk. PemieHue cucreM IByX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHUHEIHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas

WHTEPIPETALNS CUCTEMbl YPaBHEHUH C IByMS IEPEMEHHBIMHU.
Pemenue TekCTOBBIX 3a/1a4 anredpaniyeckium CrocoOoM.
HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW. Pelmienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckas wWHTEpHpeTanyisi HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS

IIEPEMEHHBIMM.
DyHKUNHA

KBagpatnunas ¢yuknus, e€ rpadpux u cBoictBa. [lapabona, KOOpIWHATHI

BEPLIMHBI TapadO0JIbl, 0Cb CAMMETPHH MApa0OJIbI.

Ipaduxu pymxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| u ux

CBOICTBA.
YucjioBble MOCIEI0BATEILHOCTH M MIPOTPEeCCHH

[loHATHE YHCIIOBOWM  MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEHOBATEIbHOCTU
peKkyppeHTHOM hopmyIion u popMyIioii 7-ro useHa.
Apudmernueckass u TeoMeTpuueckas mnporpeccur. Dopmynbl  n-TO  4JIEHA

apu(PMETUIECKON ¥ TEOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX # YJICHOB.

N300pakenne wieHOB apuMETUIECKON 1 TEOMETPUUYECKON MPOTrPecCrii TOUKaMu
Ha KOOPJAMHATHOW MJIOCKOCTH. JIMHEMHBIN U 3KCHOHEHUIMAIBHBIA pocT. ClI0XKHbBIE

MPOLICHTBHI.



IINIAHUPYEMBIE  PE3YJbBTATBI OCBOEHHMSA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Pe3yJbTaThl OCBOCHHS MPOTPaAaMMBI Y4eOHOTO Kypca «Anredpar

XapaKTepU3yrTCA:
1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSBJICHUEM HMHTEpeca K MPOUIJIOMY M HACTOSIIEMY POCCUHMCKOW MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM POCCHMCKUX MATEMaTUKOB H
POCCUHCKOM MAaTE€MaTUYE€CKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX JOCTHXCHUU B

JIPYTUX HayKax U MPUKIAIHbIX chepax;
2) rpakaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH IpakJaHWHA U pealu3aluy ero npas,
MIPEACTABICHUEM O MAaT€MAaTHYECKHX OCHOBAaX (PYHKUMOHUPOBAHMS Pa3IUUYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TpakJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKMX MPOOJIEeM, CBA3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JOCTHMKEHUN HAyKH, OCO3HAaHHEM BaKHOCTHU

MOpPaJIbHO-3TUYECKUX NMPUHIUIIOB B JEATEIILHOCTH YUEHOTO;
3) TpyaoOBO€ BOCIIMTAHUE:

YCTAHOBKOM HA AaKTUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX  3a]ay
MAaTEMATHYECKOW HAIIPABJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKM3HM JJIsl YCHENMIHOW MpodeccruoHaTIbHOM

ACATCIbHOCT W PA3BUTHCM HCO6XOI[I/IMBIX YMGHI/Iﬁ, OCO3HaHHbIM BBI60pOM 151



MMOCTPOCHUEM UHIUBUIYATBHON TPAEKTOPUU 00pa30BaAHUS U KU3HEHHBIX MIAHOB C

Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  3MOLMOHAJIbHOMY M O3CTETHYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH

MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

OpHEHTalMel B  JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY  HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, MPUPObI U
oOImiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEUYECKOi
NEATEIBbHOCTH, ATANlOB €€ pa3BUTHUS M 3HAYMMOCTH Ui PA3BUTHA LIMBUJIM3ALUHY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYpPOH KaK CPEICTBOM
[IO3HAHUS MHpA, OBJIAJACHUEM IPOCTECUIIMMM HABBIKAMHU HCCIEA0BATEIbCKON

JACATCIIbHOCTU,

6) ¢usuyeckoe BocnUTaHME, (POPMHPOBAHHE KYJBTYPbI 310POBbS H

IMOIIMOHAJIBHOT O 6JIaFOHOJ1y‘lI/Iﬂ:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJCHMS 370pOBOro oOpa3a XHU3HU (370pOBO€ MUTaHHE, COAIaHCHPOBAHHBIM
peXUM  3aHATHUA U OTAbIXa, peryjsipHas  (u3MYecKas  aKTHUBHOCTD),
c(OpMUPOBAHHOCTHIO HAaBbIKA pe(IEKCUH, IPU3HAHUEM CBOETO MpaBa HA OLIUOKY

Y TaKOTO K€ TpaBa JPyroro 4ejoBeKa;
7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, MIIAHUPOBAHUS TTOCTYIKOB U OIIEHKH
UX BO3MOKHBIX MTOCJIEJICTBUM JJIsI OKPY>KArOIIei Cpelibl, 0CO3HAaHUEM TI00AIBHOTO

XapakTepa S3KOJOTUYECKUX MPOOJIeM U MyTeH UX PEIICHMUS;



8) aganTranMss K M3MEHSIIOIIUMCH YCJIOBUSAAM COLUMAJBbHOM M NPHUPOIHOM

cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCIIOBHUSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEUM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YKCJIE YMEHUE
VUUTBCS Yy JIPYTUX JIIOJieH, MpUoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC

3HAHUA, HABBIKKM 1 KOMIICTCHIIMU U3 OIIbITA APYTUX;

HE0OXOAMMOCThIO B (POPMHUPOBAHNUU HOBBIX 3HAHMI, B TOM 4yucie (HOPMYIUPOBAThH
UJeH, TOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIE paHee
HEU3BECTHBIX, OCO3HABATh NE(PUIUTHI COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH,

IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMIO0, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBbIE
pemieHuss u AecTBus, (GopMyIuMpoBaTh U OIEHUBATH PUCKU M TMOCIEACTBUS,

(hopMUpOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruuecKkue JelicTBUA:

® BBUIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEeMaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENENeHs]  TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  NPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Ui OOOOIIEHHS U CPABHEHUS, KPUTEPUU

IIPOBOJAMMOI'O aHAJIN34a,



e BOCHpUHUMATh, (QOpMyIUpOBaTH M  MpPeoOpa3oBBIBATH  CYXKICHUS:
yYTBEpAUTENIbHbIE W OTpULIATENbHbIC, €AUHUYHBbIC, YacTHbIE M OOIIHeE,

YCJIOBHBIE;

® BbLIIABJIATH MAaTCMaTHYCCKUC 3dKOHOMCPHOCTH, B3aMMOCBI3HU 151
IMPpOTUBOPCYHA B q)aKTaX, JaHHBIX, H8,6J'IIO)1€HI/I$IX U  YTBCPKACHUAX,
npeajiaraTb KpUTCpuun JIIsL BBIABJICHUA SaKOHOMepHOCTCﬁ u

IIPOTUBOPEUHNL;

¢ JicjIaTb BBIBOABI C HCIIOJIB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX M

VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

e pa3buparh JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPXKIACHUH (MIPSMBIE U OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSTENILHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTreMaTU4ecKuX (PakToB, BBICTpaMBaTh AapPTryMEHTAIUIO, IPUBOJUTH

MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BHIOMpPATH CNOCOO penieHus ydyeOHOM 3ajauM (CpaBHHUBATh HECKOJIBKO
BapHAHTOB pEIIeHHs, BBHIOUpaTh Hauboliee TMOAXOAAIUN ¢ Yy4ETOM

CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUER).
Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

® JCIOJb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUI MHCTPYMEHT IO3HAHU,
bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME TMPOTUBOpPEUYUE, MpoOJIeEMYy,
CaMOCTOATEJIbHO YCTaHaBJIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH

TUII0TC3y, apryMCHTUPOBATE CBOIO ITO3UITUIO, MHCHHUC,

® [IPOBOJIUTH TO CAMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECIOXHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJICAOBAaHWE 10 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTECHI OOBEKTOB

MEXKy COOOH;



® CaMOCTOSITENIbHO (hOPMYIMPOBATH 0OOOIICHHSI W BBIBOABI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH

MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

¢ IIPOTHO3HUPOBATH BO3MOKHOC PA3BUTHC IIPOLCCCA, a4 TAKXKC BbIABUI'ATH

MIPETIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.
Pa6ora ¢ undpopmanmeii:

® BbLIBJIITH HCAOCTATOYHOCTL H M30BITOYHOCTH I/IH(bOpMaHI/II/I, JaHHBIX,

HEOOXOIUMBIX JJIsl PEILICHHS 3a/1auu;

® BHIOMpPATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH

MHMOpPMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

e BbIOMpaTh GOpMY TMpeAcTaBiIeHUs HHPOPMALMKU U WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMHM, JuarpaMMaMH, WHOW Tpa@uKkod Hu UuX

KOMOHWHAIIMSIMU,

® OIICHHWBATh HAAEKHOCTh HMHMOPMALMU TO KPUTEPUSM, MPEIIOKECHHBIM

YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOATEIBHO.
KoMMyHHUKAaTHBHBIE YHUBeEpPCAJbHbIe YYeOHbIE 1eHCTBUSA:

® BOCIpUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U IIEJIIMH OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U IIUCBMEHHBIX TEKCTAaX, aBaTh IOSICHEHUS I10

XO04y peicHuA 3a1a4, KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHBIﬁ pe3yibTar;

® B XOJ€ OOCYKIEHMs 331aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXAaeMOI TEMBI,
poOJIeMBbl, pelIaeMoil 3aJ1auu, BbICKa3bIBATh UACH, HAIICJICHHBIE HA MIOUCK
pEILlIEHUsl, CONOCTaBIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYyrHX
YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3IMuMe U CXOJICTBO IMO3UIIMHA, B

KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,



¢ TIpCACTABJIATH PE3YyJIbTAThI pCeUICHUA 3aJa4i, 9KCIICPUMCHTA,

UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmat

BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEHN ayIUTOPHH;

[IOHMMAaTb W MUCHOJIB30BAaThb  IIPEUMYINECTBA  KOMAaHAHOM U
WHJUBUIYAIbHOM pabOThl TpH pEUIEHUH Y4EeOHBIX MaTeMaTH4YeCKUX

3a1ad4;

MPUHUMATH 1€1b COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpenensTh BUIAb padoT, JI0roBapuUBaTHCH,
00CyXKIaTh IPOIeCC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHUX

JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (¢opmMax pabdoTel (0OCykaAcHUs, OOMeH
MHEHUSIMHM, MO3TOBBIC INTYPMbI M JPyTHE), BBHINOJHATH CBOK 4YacTh
paboThI M KOOPJUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIeHAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,

c(hopMyIMpPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

CaMoopraHmaunﬂ:

CaMOCTOATENBHO COCTABJIAThH IUIaH, AJITOPUTM PELIEHUs 3aJadyu (WU €ro
4acTh), BbIOMpaATh CIOCOO peleHus: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATh

BapUaHThI PEHICHUH ¢ y4ETOM HOBOM MHGOPMALIHH.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJILHbIN HHTEJJIEKT:

BJIaACTDH criocobamMu CaMOITIPOBCPKH, CAMOKOHTPOJIA  IIpomecCa U

pe3yJbTara penieHus MaTeMaTUIeCKOM 3a/1auu;



® IpPEIBUAETb TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTHh IIPH PELICHUHU
3a1a4id, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX

00CTOATENbCTB, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OOCHHBATb COOTBCTCTBHUC PEC3YJIbTAaTa ACATCIbHOCTH MOCTaBJICHHOM Ocian
n yCIIOBUAIM, OOBSICHATH IMPHUYXHBI JOCTUKCHUA WJIHW HCAOCTHUIXKCHHSA LICIIN,

HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniry oOydenus B 7 kj1acce 00ydaronuics MOJIyYuT CIEIYIOMINE PEAMETHbIE

pEe3yJIbTATHI:
Yucaa v BLIYUCJICHUSA

BBIHOJ'IHS[TB, co4ucTasd yCTHBIC U IMCbMCHHEIC HpI/IéMBI, apI/I(I)MeTI/I‘ICCKI/IC JIGﬁCTBPISI

C pallMOHAJIbHBIMHU YU CJIaMH.

Haxoauth 3Ha4eHHs YHCIOBBIX BRIPAXKEHUMN, IPUMEHITH Pa3HOOOpa3HbIe CIIOCOObI
U TOpuéMbl BBIYMCIEHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COAEpMKAIIUX

OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[TepexomuTh OT OmHOW (HOPMBI 3aMKMCH YUCET K JApPyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B

YaCTHOCTU B OECKOHEUYHYIO JECSITHYHYIO IPOOB).
CpaBHHBaTh M YIIOPSIOYMBATH PAIMOHAILHBIC YHCIA.
OKpyTasiTh YKCIIa.

BBINONHATE NPUKUAKY M OLIEHKY pPE3yJibTaTa BBIYMCIEHUN, OLIEHKY 3HA4YCHUH
YUCJIOBBIX BBIPAKEHHUU. BBINOIHATH NEUCTBHA CO CTENEHSIMU C HATypaJbHBIMHU

ITOKa3aTCJIIsIMU.



[IpyuMeHAT, NPU3HAKKA [EIMMOCTH, Pa3l0KEHUE HAa MHOMKHUTEIM HATYpPaJbHBIX

YHUCCII.

Pemiate npakTUKO-OPUEHTHUPOBAHHBIE 3aJlaud, CBS3aHHBIE C OTHOILCHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pEHICHUS 3a7ay C YYETOM OIPAaHUYCHUM, CBSI3AHHBIX CO CBOMCTBAMH

paccMaTpuBaeMbIX OOBEKTOB.
AuredpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh anreOpanvyeckyro TEPMHUHOJOTHUIO U CUMBOJIMKY, MPUMEHATh €€ B

MpoIIecCce OCBOEHUS y4eOHOTO MaTepHaia.

HaXOI[I/ITI) 3Ha4YCHUA 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpru  3aJlaHHBIX 3HAYCHUAX

NNEPEMCHHBIX.

BreimonHaTe HpCO6p330BaHI/IH OCJIOTr0 BBIPAKCHHUA B MHOI'OYWICH ITPHUBCIACHUCM

MOJIOOHBIX CIaraéMbIX, PAaCKPHITHEM CKOOOK.

BreimonaHaTh YMHOXCHHC OJHOYJICHA HA MHOT'OYJICH 1 MHOI'O4JICHAa Ha MHOI'OYJICH,

NpUMEHSTH (OPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OCy1IEeCTBIIATh Pa3IoKEHUE MHOTOYJIEHOB HA MHOXKHUTENIH C IIOMOIIBIO BBIHECEHUS
32 CKOOKM OOLIEro MHOMKHUTENS, TPYNIHUPOBKH ClaraeMbiX, MPUMEHEHUsT GOpMyI

COKpAILLIEHHOIO YMHOXEHUS.

[IpumensaTy npeoOpa3zoBaHusi MHOTOWICHOB MJisi PEUICHUS Pa3IMYHBIX 3a1ad U3

MaTCMAaTUKHU, CMCKHBIX IIPEAMCTOB, U3 peaanoﬁ IMIPAaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IIOKA3aTEJsIMU IS

peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUSA U HEPABEHCTBA



Pemate nuHElHBIE YypaBHEHHS C OJHOW IIEPEMEHHOW, IIPUMEHSS MpaBUJIA
repexoJa OT UCXOJHOIO0 YPAaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs

JIM YUCIIO KOPHEM YPaBHEHHUS.

[IpumensaTe rpaduyeckue METOJbl NMPHU PEIICHUU JIMHEWHBIX YpPAaBHEHHM M HUX

CHCTCM.

[TonOupaTh mpuUMepHI Map YUCEe, SIBISIIONTUXCS PEIICHHUEM JIMHEWHOTO YPaBHEHHUSI

C ABYM: IICPEMCHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JMHEHMHOrO ypaBHEHUS C JIBYMs

MePEMEHHBIMH, TOIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemare cucreMbl NByX JMHEHHBIX YPAaBHEHUM C JIBYMsI IIEPEMEHHBIMH, B TOM

quciie rpaguuecku.

CocTaBisTh U peliarh JUHEHHOE YpAaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHIM
[0 YCJIOBUIO 33Ja4l, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu

MOJIYYCHHBINA pe3yJIbTar.
DOyHKUNHA

N3obpaxkatb Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KHU, HHTEPBAJIbl, 3aIMUCHIBATH YUCIOBBIC IPOMEKYTKHU Ha

anreOpanyecKoM sI3bIKE.

OtMmeuath B KOOpHHHaTHOfI INIOCKOCTH TOYKH II0 3aJdaHHBIM KOOPpJAHHATaM,

CTpouTh rpaduky TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OmnuceIBaTh C ITOMOIIIBIO (bYHKLII/Iﬁ N3BCCTHBIC 3aBUCMMOCTH MCKIY BCINYHMHAMMU:
CKOpPOCTBD, BpCMs, pacCToOAdHHC, ocHa, KOJINYCCTBO, CTOUMOCTB,

IPOU3BOIUTEIBLHOCTD, BpeMsl, 00bEM paboOTHhI.

Haxonute 3HaueHre QyHKIIMHN MO 3HAUYCHUIO €€ apryMEeHTa.



[Tonumate rpaduyeckuii croco0d TMpPEeACTaBICHHS W aHaiM3a WH(popMaIuy,
U3BJIEKaTh U UHTEPIPETHUPOBATHh HHPOPMAIINIO U3 TPA()UKOB PEANbHBIX MPOIIECCOB

U 3aBUCUMOCTEMN.

K xoHiy oOydyenus B 8 kiiacce oOy4aromuiics MOMyYuT CIAEAYIOMINE NPEIMETHBIE

pe3yJbTaThI:
Yucaa v BLIYUCJICHUSA

Hcnonp30BaTh HaYallbHBIC MMpCaACTABICHUA O MHOKCCTBC HCﬁCTBHT@HLHLIX YHCCJI
AJIs1 CPAaBHCHUA, OKPYTJIICHUA U BBI‘{PICJIGHI/Iﬁ, I/1306pa}KaTB }ICﬁCTBHTGJ’IBHHC qucliia

TOYKAMHU HA KOOPAUHATHOW MPSIMOU.

[IpumeHaTs mMOHATHE AapU(PMETUYECKOTr0 KBAaAPATHOTO KOPHS, HaXOIUTh
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3Yysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBITOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpP)KAIIUMX KBAJApPAaTHbIE KOPHU, HCIONb3Ys

CBOWCTBA KOPHEMU.

Hcmonp30BaTh 3amucu OOJIBIINX W MaJIBIX YUCEJ ¢ TIOMOIIBIO JECATHYHBIX JpoOei

u crenenent uncina 10.
AJiredpanyvecKue BbIPaKeHU s

HpI/IMeHﬂTB IIOHATHUEC CTCIICHU C LCJIBIM I10KA3aTCJICM, BBIIIOJIHATH HpeO6pa30BaHI/I5[

BprEDKGHPIfI, COACPIKAIIUX CTCIICHU C LCIIbIM ITOKAa3aTCJICM.

BhITIONHATE  TOXKIECTBEHHBIE TPEOOpa30oBaHUs PAIMOHAIBHBIX BBIPAKEHUNU Ha

OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMH U aIre0panyecKuMu ApoOsIMU.
PacxitanpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTEIIU.

HpI/IMGHHTB Hp€06p8,30BaHI/I$I BBIpa}KCHI/Iﬁ L PCIICHHUA PA3JIMYHBIX 3add4 U3

MATECMATUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.

YI) ABHCHHUSI U HEPABCHCTBA



Pemate nuHEWHBIC, KBaJpaTHbIE YPABHEHUS W PALUMOHAIBHBIE YpPAaBHECHUS,

CBOJISIIMECSA K HUM, CUCTEMBI ABYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

IIpoBoauTe mpocrene Uccie10BaHrs YPaBHEHUW U CUCTEM YPAaBHEHHM, B TOM
quclie C MPUMEHEHUEM TpaUyuecKux MpecTaBiIeHUM (ycTaHaBIMBATh, UMEET JIH
YPaBHEHHME WM CUCTEMa YPAaBHEHUWM PEIICHUS, €CIM HMEET, TO CKOJIbKO, U

mpouee).

[lepexoauTh OT cIOBECHOW POPMYIHPOBKH 3a7auu K €€ areOpanyeckoi MoAeu ¢
IIOMOIIBIO COCTABJICHUSI YPABHEHHUs WA CUCTEMBl YPAaBHEHUM, HUHTEPIIPETUPOBATH

B COOTBCTCTBHUH C KOHTCKCTOM 3aJa4u HOJIy‘IeHHblﬁ PE3YJIbTAT.

[IpuMeHATH, CBOMCTBA YHUCIIOBBIX HEPABEHCTB 11 CPABHCHMS, OLICHKH, PELIATh
JIMHEMHBIE HEPAaBEHCTBA C OJHOW TNEPEMEHHOM M UX CHCTEMBI, J1aBaTh
rpauuecKyr0 WLTIOCTPAlMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI

HEPABEHCTB.
DOyHKUNHA

[ToHumMaTeh W HCMONB30BaTh (YHKIIMOHAIBHBIE TOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAUEHMS), ONMPEACNSITh 3HAauCHHE (PYHKIMU TO 3HAYEHUIO

apryMEeHTa, OTpeIeIIsATh CBOWCTBA (DYHKITUH 1O €€ TpaduKy.
Crtpoutb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIICBHIBATH CBOWCTBA YHCIIOBOM GyHKIMHT 0

e€ rpaduky.

K xoH1y oOydeHus B 9 kjiacce oOy4aromIMiiCs MOMYYUT CIAEAYIOIINE NPEIMETHBIE

pe3yabTaThI:
Yucaa v BLIYUCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YUCIIA.



BrimonusaTh apudMeTnyeckue ACHCTBUS C PAIlMOHAIBLHBIMU YHUCIAMH, COYETas
YCTHBIE U IHCbMEHHBIE MPUEMBI, BBIIIOJIHATh BBIUUCIECHUS C UPPALUOHAIBHBIMU

quCJIaMHU.

HaXOI[I/ITB 3HAUYCHUS CTEIICHEU C OCJIbIMH ITOKA3aTCIAIMHU M KOpHCI\/'I, BBIYHUCIIATH

3HAa4YCHUA YHMCJIOBBIX BI)Ipa)KeHI/II\(JI.

OprrHﬂTB I[@ﬁCTBHTGJ'H)HI)IC quciia, BBIITIOJIHATD IIPUKUIKY pe3yiibTaTta

BBIYMCJICHUH, OLIECHKY YMCIIOBBIX BBIPAKEHUM.
YpaBHeHUS U HEPABEHCTBA

Pemare nuHElHBIE M KBaJApaTHbIE YPaBHEHMS, YPAaBHEHMS, CBOJSIIMECS K HUM,

pocTerIne APOOHO-PAllMOHAIBHBIE YPABHEHHSL.

PemaTte cucremMbl AByX JIMHEWHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU U CHCTEMBI

ABYX ypaBHeHHﬁ, B KOTOPBIX OJJHO YPAaBHCHHUC HC ABJIACTCA JIMHEHHBIM.

Pemiate TEKCTOBBIC 3a/1aUM aJ'II‘€6paI/I‘IeCKI/IM CIIOCOOOM ¢ IIOMOIIIBIO COCTAaBJICHUA

YPaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBOAMTE MpPOCTEUIINE UCCIEAOBAHUSA YPABHEHUN M CHCTEM YPaBHEHMH, B TOM
quciie ¢ NMpUMEHEHHEM IpaduyecKuX MpecTaBlIeHUu (yCTaHAaBIUBATh, UMEET JIH
YPaBHEHHE WM CUCTEMA YpPABHEHHUW pEIICHUS, €CIIM HMEET, TO CKOJIbKO, W

mnpouee).

PemaTte nuHeliHbIe HEPABEHCTBA, KBAPATHBIE HEPABEHCTBA, M300pakaTh pEIICHUE

HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3allUChIBATH PCIICHHUC C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HCPABCHCTB, CUCTCMbl HCPABCHCTB, BKIIOYAIONIHC
KBaJIpaTHOC HCPABCHCTBO, I/I306pa)KaTB pemICHUC CHUCTECMblI HCPABCHCTB Ha

YUCIIOBOU MPSIMOM, 3aIIUCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIUYHBIX 33/1a4.

DOyHKUNHA



PacriosnaBath GyHKIMM W3y4YeHHBIX BHAOB. [loka3piBaTh CXEMAaTHUECKH
pacmnoyiokeHre Ha KOOPJIMHATHOM TIOCKOCTH rpadukoB QyHKIuM Buaa: y = kx, y
=kx+b y=kix y=ax2 +bx +c y=x3 y=1x y = |x|, B 3aBucHUMOCTH OT

3HauYeHUN KOA()PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth W u300pakaTb CXeMaTHYECKH TpapuKh KBAJAPATUUYHBIX (DYHKIIHM,

ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI O UX TpaduKam.

Pacno3naBaTh KkBaApaTHuyHyro (QyHKIHMIO 1O (opMmysie, NPUBOAUTH MPUMEPHI

KBaIpPaTUYHBIX (DYHKLMI U3 peaIbHOMN KU3HU, (PU3HKHU, TEOMETPUH.
Yucs10BbIE NOCIEI0BATEILHOCTH U IPOIPECcCUm

Pacnio3naBaTh apu(pMETHUECKYI0O M TEOMETPUYECKYIO MPOTPECCHUU MPH Pa3HBIX

croco0ax 3aJaHusl.

BreimonHaTe BBIYMCJICHH S C HCIIOJIB30BaHHUCM (I)OpMy.]'I n-ro HJICHA

apu(MeTnyecKoil U TEOMETPUUYECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N YJICHOB.
N300paxkath 4ieHbl OCIEI0BATEILHOCTH TOYKAMU HA KOOPJIMHATHOMN MIOCKOCTH.

Pematp 3amaun, CBsA3aHHBIE C YMCIOBBIMH IOCIJIEIOBATEIBHOCTSIMHA, B TOM YHUCIIE
3alayd U3 peajbHOM JKM3HU (C UCIOJIb30BAaHUEM KaJIbKYJSATOpa, HHUQPPOBHIX

TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmuecTBo yacos
HaumeHnoBanue Kour ' Mpax
Ne poab | THuec DJIeKTPOHHbIE (undposBbie)
pa3jiesioB n TeM
n/n Beero | HbIe | KHe o0pa3oBaTeIbHbIE PeCypPChI
NMpoOrpaMmbl
pador | pador
bl bl
| Yucma ¥ BBIYUCIICHUS. 55 . 0 bubnnoreka HOK
PannonanbHbie yncna https://m.edsoo.ru/7f415b90
AnreOpanveckue bubnuoreka HOK
2 27 1 0
BBIpaKEHUS https://m.edsoo.ru/7f415690
VYpaBHeHUs u bubnuoreka HOK
3 20 1 0
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunatsr u bubnuoreka HOK
4 24 1 0
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE u . | 0 bubnanoreka [HOK
0000111eHnE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
102 |5 0

YACOB I10 ITPOTPAMME



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

8 KJIACC

KoaunyecTBO yacoB

Kon

Mpak JJIEKTPOHHBIE
Ne | HaumeHoOBaHue pa3aesioB U Tpo tinyec  (WH(POBBIE)
n/m | TeM NPOrpamMMbl Beero JbH KHe o0pa3oBaTeJIbHbIE
bIC paGor | PeCypcrl
pabo
bl
ThI
| Yucaa u BBIYMCIICHMS. s 0 0 bubmnoreka [HOK
KBagpaTHbie KOpHU https://m.edsoo.ru/7f417af8
Uucna U BBIYUCIICHUS.
bubmnoreka [HOK
2 CreneHn C enpM | 7 0 0
https://m.edsoo.ru/7{417af8
MOKa3aTeaeM
AnreOpaunueckue
bubnunoteka HOK
3 BbIpakeHUsA.  KBagpaTHbli | 5 1 0
) https://m.edsoo.ru/7{417af8
TPEXUICH
AnreOpaunueckue
bubmnoreka [HOK
4 BBIPAXKECHUS. 15 1 0
https://m.edsoo.ru/7f417af8
Anrebpandeckas 1poob
5 YpaBHEHHsT U HEPABEHCTBA. s . 0 bubnuoreka HOK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHEHHSI U HEPABEHCTBA. bubnuoreka HOK
6 13 0 0

Cucrembl ypaBHEHUN

https://m.edsoo.ru/71417af8



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

. VYpaBHEHUsT M HEPABEHCTBA. " bubnmoreka [HOK
HepaseHncrsa https://m.edsoo.ru/7{417af8
. OyHKIUH. OcHOBHBIE 5 bubnuoreka [HOK
MOHSTHUS https://m.edsoo.ru/7{417af8
9 OyHKIMH. Yucnossie 9 bubnuortexa [HOK
byHKIUN https://m.edsoo.ru/7{417af8
bubnuoreka HOK
10 | [ToBTOpeHue u 06o0IICHNE 6
https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB (02

10 TIPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoandyecTBo 4acoB

Kont DJIeKTPOHHbIE
Ne | HammeHoBaHue pa3jie/ioB poan | [pakTu (uudposbie)
1/ | ¥ TeM NMPOrpamMMbl Beero  Hple | weckme | 00Pa3oBaTelbHbIE
pabot | padorer | PCCYPCHI
bl
bubnuoreka [HOK
Uucia ©W  BBIYMCIICHUA.
1 9 0 0 https://m.edsoo.ru/7f419
JleicTBUTENIbHBIC YMCTIa
dos
YpaBHEHUSI U HEPABEHCTBA. bubnuoreka [HOK
2 VYpaBHeHus C onHoH | 14 1 0 https://m.edsoo.ru/7{419
NEepEeMEHHOM do8
bubanoreka HOK
VYpaBHEHHS U HEPABEHCTBA.
3 14 1 0 https://m.edsoo.ru/7f419
Cucrembl ypaBHEHUN
dos
bubnuoreka [HOK
VYpaBHEHHS U HEPABEHCTBA.
4 16 1 0 https://m.edsoo.ru/7t419
Hepasencta
dos
bubanoreka HOK
5 OyHKINHU 16 1 0 https://m.edsoo.ru/7f419
dos
6 Yucnosbie 15 1 0 bubimoreka HOK
I1OCJIENOBATEIILHOCTH https://m.edsoo.ru/7f419



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

08

bubmmnoreka LHOK
IToBTOpenue, o00o0OIICHUE,
7 . 18 https://m.edsoo.ru/71419
CHCTEMAaTH3alUs 3HaHUHN
dog
OBILEE KOJIMYECTBO 02

YACOB IIO ITPOI'PAMME



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

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Konsrun 0. M. Anrebpa, 7 ki.: y4eOHUK 11 oOmieoOpa3oBaTeilb- HBIX
opranmzanuii / 0. M. Komsrun, M. B. TkauéBa, H. E. ®&nopora, M. U.
[IMa6yrun. — M.: [Ipocsemienue, 2019.

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

M.B.TkaueBa [unaktuueckue wmarepuanbl. Anrebpa. 7 ximacc. Mocksa

«IIpocemenue» 2019

Metoaudeckue pexomeHnaanuu. Anredpa 7 kinacc Mocksa «IIpocsemienue» 2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru

HTTPS://SKYSMART.RU

8 KIIACC

https://resh.edu.ru/

https://www.yaklass.ru

HTTPS:/SKYSMART.RU

9 KIIACC

https://resh.edu.ru/

https://www.yaklass.ru

HTTPS:/SKYSMART.RU
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