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MNOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBiS€TCSs OJHHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOLIETO
oOpa3oBaHMsI: OHAa 00ECIIEUnBaET U3YUEHHUE IPYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAy4yHOro, TaK W TyMaHUTApPHOIO ILMKIOB, €€ OCBOCHHME HEOOXOOUMO JUIs
IPOAODKEHUS 00pa30BaHUA U B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y 00yuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKIACHUM U CYIIHOCTH airedpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTEMAaTUYECKON HayKOM SIBJIEHUN U MPOILIECCOB
B NpPUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX I aJanTalid B COBPEMEHHOM LU(pPOBOM
oOmectBe. M3yueHue anreOpbl oOecreurBaeT pa3BUTUE YMEHUS HaOIIOAaTh,
CpaBHMBaTh, HaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTU MBILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBUSL U BBIBOJBI,
dbopmynpoBath yTBepkaeHUsI. OCBOCHHE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaloUIMXCs: OHU HCIONB3YIOT JEAyKTHBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 00001eHrne 1 KOHKPETH3aINio, abcTparupoBaHue u
aHasiornto.  OOydeHue  anreOpe  OpeanojiaraeT  3HAUYUTENbHBIH  0O0BEM
CaMOCTOSITEIbHOM ~ JI€ATENbHOCTH OOYYaIOLIUXCs, I03TOMY CaMOCTOSATEIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1essTeTbHOCTHOTO MPUHIINITA 00yIEeHHUS.

B crpyktype mnporpammbl yuyeOHOro kypca «Anredpa» [jsi OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOUUYECKHIE
auHUM: «Yucaa v BBIYUCICHUSN, «ANreOpandeckue BhIpaXKEHUsD, «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas w3 3THUX copepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS C
IpyTMMH €ro JUHHSIMH. B Xxome wu3ydeHus ydeOHOro Kypca OOydarorumcs
IPUXOJIUTCS JIOTHYECKH PacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3blK. B cBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTeMaTU4YECKOro oOpa3oBaHUs M CIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIIUMUCS
OCHOB  YHUBEpPCAJBHOTO MareMaTudeckoro s3pika. CoaepkaTelbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMA «YwWcla W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JaBHEUIIIETO M3yUYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS
JIOTUYECKOI0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJb30BATHCS AJITOPUTMAaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Il TIOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O 4YKCJIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMH W HPPAIMOHATBHBIMU YUCIAMH, (OPMHPOBAHHEM



IpPEJICTaBICHUA O AEUCTBUTEIBLHOM YHCIE. 3aBEpLIEHUE OCBOECHUS YMCIOBOU
JVMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa30oBaHHIo.

CopeprkaHue IBYyX alreOpandecKux JUHUN — « AnreOpandeckre BEIPaKCHHS
U «YpaBHEHHS] U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIUXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOro Hjisi pElleHus 3ajad MaTeMaTHUKH,
CMEXHBIX IPEIMETOB U NPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4deOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palroHaNIbHBIX BBIpAXKEHUIN. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMaTUKU Kak
A3bIKa JUISI TIOCTPOEHUS MaTeMaTHYECKHUX MOJENEN, ONMCAaHUS IPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaum oOyueHMs anredbpe BXOIAT TaKxkKe
JalbHENIIee pa3BUTUE AJITOPUTMHUUYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJIA OCBOEHHUS Kypca WH(POPMATHKH, W OBJAQJCHHE HAaBBIKAMH
NEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (JOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHATbHO-Tpa(UUYECKON JIMHUU HALEJCHO Ha MOIy4YeHHe
oOy4YaronMMUCs 3HAaHUKW O (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAeNn
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUNA B IPHUPOJE
u obmiectBe. M3yueHune maTtepuana CHOCOOCTBYET Pa3BUTHIO Yy OOy4YarOIIMXCS
YMEHMSI UCTIOIb30BaTh Pa3JINYHbIEC BHIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHUKU —
CIIOBECHBIE, CUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OpMHUPOBAHME
MPEJICTABICHNUI O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueObHOMY TutaHy B /-9 Kkjaccax u3y4yaeTcs Y4YeOHBIM Kypc
«Anredpa», KOTOPbIA BKIIIOYAET CIEAYIOLUIME OCHOBHBIE pa3leibl COJAEPIKaHUS:
«Uucna u  BbIUMCIEHUS», «ANreOpanyeckue BBIPAKEHUSD, «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueObHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 gaca B Henmemo), B 8 kinacce — 102 yaca (3 gaca B Hemeno), B 9
kiacce — 102 yaca (3 gyaca B Hezeo).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BbIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE M JAECSATHYHBIC, MEPEX0]] OT OJHON (HOpMBI 3arucu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOTO 4YHCTA, 3aluCh, CpPaBHEHHE,
yHOOpSAIOYMBAHUE  paAllMOHANBHBIX 4ucel. ApudmeTHdeckue JEeUCTBUS C
palMOHAJIBbHBIMU YHCIIaMU. PellleHue 3a1ay u3 peajnbHOW NPAKTUKU HA 4acTH, HA
JpoOHu.

CreneHb C HaTypaJlbHbIM IIOKa3aTelieM: OIpEAeNIeHHe, NpeoOdpa3zoBaHuE
BBIPQXEHUI HA OCHOBE OIPEAETICHUs, 3auch O0bIMX uncen. [IponenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOH B BUJAE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4M HA
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaIbHOMN IIPAKTUKH.

[IpumMeHeHNE TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCle @psMas ©  oOpaTHas
IIPOIIOPLMOHAIBHOCTH.

AJsre0panyecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUA C IIEpEeMEHHOU. [lonmycTumele
3Ha4YeHUsA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruncnenus mo hopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPKECHHIM,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia NpPeoOpa3oBaHUs CyMM H
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK M MPUBEIECHUS MOAOOHBIX ClaraeéMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnHowieHsl 1 MHOTOWwIeHbl. CreneHp MHOrowieHa. ClioxeHne, BRIYUTAHUE,
YMHOXXEHHE MHOrOWICHOB. DOpMysbl COKpPAIIEHHOTO YMHOMKEHMSA: KBaJpar
CyMMBl W KBagpaT paszHocTu. Popmysia pa3sHOCTH KBaApaToB. PaznmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUA, NpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YUCJIO KOPHEH JIMHEWHOIO
YpPaBHEHMs, pEIICHUE JIMHEMHBIX ypaBHEHH. (COCTaBJIEHHE YPAaBHEHUW 10
YCJIOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHU.

JluneiiHoe ypaBHEHHE C ABYMs MEPEMEHHbIMHU U ero rpaduk. Cucrema AByx
JIMHEMHBIX yPaBHEHUW C JBYMS NEPEMEHHBIMU. PenieHwe CHCTEM YpaBHEHUU
CIIOCOOOM TMOJACTaHOBKHU. I[IpvMepbl pelieHusi TEKCTOBBIX 3a/ad C IMOMOUIBIO
CHUCTEM ypaBHEHUU.

DyHKIUU



Koopnunara Touku Ha npsimoil. YucnoBsie mpoMexxyTKU. PacctosHue mexmy
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOYKH Ha KOOPJIWHATHOU miockocTu. [IpumMeps! rpadukoB, 3aqaHHBIX GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUCUMOCTeH. Ilonsartue dyukiuu. ['padux
dbynkuuu. CoiictBa Qyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. 'paduk dyHKuuu
y = [x|. I'padpuueckoe perieHne JIMHEHHBIX ypaBHEHUH W CHUCTEM JHUHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia v BbIYMCTICHUS

KBagparHbiii kopeHb u3 uwucia. [loHsATHe 00 uWppalMOHAIBHOM YHCIIE.
JlecsaTnuHble TPUOIMKEHUSI UpPAlMOHANIBHBIX yncen. CBOMCTBA apuPMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEoOPa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CrerneHsb ¢ LeJbIM ITOKa3aTeneM 1 e€ ceoiicTa. CTaHIapTHAS 3aMCh YUCIIA.

AJireOpanyecKue BbIPaKEHUS

KBagpaTHbiii  TpEéXuieH, pa3loKEHHE KBAJAPATHOTO TpEXWiIeHa Ha
MHOKHUTEJIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckod ApoOH.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [IeJICHHE alredpandeckux JIpoOeil.
PannonanbHbIe BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMysia KOpHEW KBaJApPAaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOAAIIMXCS K JINHEMHBIM M KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

['padmyeckas uHTEpIHIpeTalvs YpaBHEHUM C IByMsl IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX yPaBHEHUW C JBYMs II€pEeMEHHBIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anredOpanyecKuM CriocoooM.

HucioBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUMH

[Tonsite  ¢ynkmuu. OOIacTh ONpenencHUs] YW MHOXKECTBO 3HAYCHHM
dbynkuun. CiocoOb! 3a1anust PyHKITUH.

I'padux pynkiuu. Urenne cBoiicTB GpyHkuuu mo e€ rpaduky. [Ipumeps
rpadukoB GyHKIHHA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



@OyHKIMKA, ONUCHIBAIOIIME TIPSIMYI0 M OOpaTHYHO IPOMOPIIMOHAILHBIC
3aBHCUMOCTH, HX rpaduku. OyHkumn Y = X2, y = X3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa v BLIYUCTCHUSA

PanonanpHbie YuCIa, UppalMOHATIBHBIE YUCIA, KOHEUHbIE U OCCKOHEUYHbBIC
JeCATUYHBIE ApoOH. MHOXECTBO AEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHbIE YUCIA
KaKk OECKOHEUHbIE JleCATUYHBbIE JpoOu. B3ammMHO 0JHO3HA4YHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHE [IEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKHUE JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JAJIUTENBHOCTh MPOIECCOB B
OKpPY’KaroIIeM MHUpE.

[Tpubmmx€HHOE 3HAUEHUE BEJIMYUHBI, TOYHOCTh NpuOImKeHus. OKpyTieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHHs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemnieHue ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHUE. PenieHne ypaBHEHH, CBOASIINXCS K KBaJPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHnsi ypaBHEHUM TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMU. PelieHue TEKCTOBBIX 3adad
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs NEepeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX
JIMHENHBIX YPaBHEHUHU C ABYMsl IIEPEMEHHBIMU. PelieHrne cCucTeM AByX ypaBHEHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOHl creneHu. ['padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a71a4 alreOpandecKuM CIIoCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OAHOW MepeMeHHOM. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
['padrueckass wmHTEepHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKUMH

KBaaparuunas ¢yskius, e€ rpaguk u corictBa. [lapabona, kKoopauHaThI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn Gynxumit: y =kx, y =kx +b, y=k/x, y=x3,y = \x, y = x| 1 ux
CBONCTBA.

Yucsi0BbIe 0CJIEA0BATEIbHOCTH U IPOTPEeCCHH



[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATENbHOCTH
PEKyppEeHTHOI (popMyioit U HGopMyIoi N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. DopMmynsl N-ro 4ieHA
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne YjaeHOB apU(METHUYECKOH M TE€OMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIIOHEHUHUAIBHBIA POCT.
CI10KHBIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMmbl y4yeOHOro Kypca
«Anre0Opa» XapaKkTepUu3yTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSAIIEMY POCCHUUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLUEHWEM K JOCTHKEHUSM  POCCHUHCKHUX
MAaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO ITHX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbBIX chepax;

2) rpa:kIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alil ero
opaB, MpPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO THUECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3ajad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTE€MaTUYECKOIro
o0Opa3oBaHUs Ha MPOTSHKEHHHM BCEH KM3HU AJIA YCHEIIHON MpodeccroHanbHOU
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHUEM HMHIANBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JCHHUH, YMEHHUIO BHUJAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalMel B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHYECKOW HAyKuM Kak cdepbl 4YeloBeuecKou
JEATEIbHOCTH, 3TANoOB €€ pa3sBUTHA U 3HAYMMOCTHU JUISl Pa3BUTHUS LUMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MATEMAaTHYECKOW KyJIbTYpPOil KaK CpPeICTBOM
NMO3HAHUA MHpA, OBJAJCHHUEM TMPOCTEHIIMMH HaBBIKAMU HCCIEI0BATENbCKON
NeSITENIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHUpPOBAHHE KYJILTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHMS B HHTEPECaX CBOETrO
3I0pOBbS, BEJIEHUS  370pOBOro  oOpa3a KU3HM  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA pPEXKUM 3aHATUH M OTHbIXA, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY W TAaKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHUE MATEeMaTUYECKUX 3HAHUM Ul PEIlIeHUs 3a1ad
B 00JacTH COXPaHHOCTH OKpPY’KaloLIEH cpeabl, IJIaHUPOBAHUS IMOCTYNKOB U
OLICHKM WX BO3MOXKHBIX MOCIEACTBUH I OKPY>KAOIIEH Cpeapl, OCO3HAHUEM
100aIBHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOJIeM U MyTe X PelICHHUS;

8) aganTanusi K M3MEHSIIOIIUMCH YCJOBHSIM COIHMAJIBLHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO JIEATEbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS y APYTHX JIOJEH, NpUOOpeTaTb B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHWW, B TOM YHUCIE
bopMyIupoBaTh UAECH, TOHITHS, TUIOTE3bl 00 0OBEKTaX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHMU W
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUMIl KOHTpMEp, KOPPEKTUPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUA, (GOPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3zoBble JJornueckue aelicTBUA:

e BBIABISITh MU XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKK MATEMATHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (OPMYITHPOBATH
OTpeneNeHus] TMOHATUW, YCTaHABIUBATh CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(pukanyuu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (QOpMyIHpPOBaTH H  MPEOOPA30OBBHIBATH  CYKICHUS:
YTBEPAUTEILHBIC W OTpPUIIATEIbHBIC, €AWHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIC;



BBISIBIISITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
nmpotuBopednss B (akTax, TaHHBIX, HAOMIONCHUSX M YTBEPKICHHSIX,
mpeayiaraTh ~ KpUTEPUH Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JieaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHUM, YMO3aKIIFOUCHU 110 aHAJIOTHUH;
pa30OupaTh J10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECJIOXKHBIE OKA3aTEeNbCTBA
MaTeMaThu4ecknx (haKTOB, BBICTPAWBATh AaAPTyMEHTAIMIO, TPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pElUICHUS, BBHIOMpaTh Hauboiee MOAXOMANIMN ¢ Y4ETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCKHe 1eMCTBHA.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, MpodiemMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH
TUIOTE3y, apTYMEHTHPOBATh CBOIO TTO3UINI0, MHCHHE,

IPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBAaHHUE MO  YCTAHOBJICHHIO
OCOOCGHHOCTEHl MaTeMaTHYECKOI0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSATENbHO (hOPMYJIMPOBATH O0OOIICHUSI U BBIBOJBI M0 pPe3yjibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3WPOBATh BO3MOXXKHOE Pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmei:

BBISIBIISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMPATh, aHAIM3UPOBaTh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOMpATh (OpPMY TMpEACTaBICHUS HHPOPMANMA U WIUTFOCTPUPOBATH
peraemMbie 3aladyd  CXEMaMH, JuarpaMMaM#, WHOM TrpaduKod U HX
KOMOHHAITUSMU;

OIICHWBATh HAASKHOCTh HMH(POPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yUUTENeM UM CHOPMYIHUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBHA:



BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUM C
YCJIOBHSIMU U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX W NMUCHBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS TIO
XOJly peIIeHUs 3a/1a9i, KOMMEHTUPOBATh IMOJTYUYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYKIAaEMOM TEMBI,
npo0sieMbl, periaeMoi 3aJjauu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HAa TTOUCK
pElIeHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXACHHSIMHU APYTIHX
YYaCTHHKOB Juajora, oOHapy>KWBaTh PAa3INMYU€ W CXOJACTBO TO3UIUH, B
KOPPEKTHOU opMe HopMyTMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
OPENCTaBIATh  pE3yJbTaThl  pEIIeHHs  3aJayd,  HKCIIEPUMEHTa,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MPEe3eHTAIIMN U OCOOCHHOCTEN ayIUTOPHH;
MOHUMATh W  HWCIOJL30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyIBHOW pa0OTHl TIPH PEIMICHWH YUYEOHBIX MaTeMaTHYECKHX
3ajady;

IPUHUMATh 1€JIb COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOM paboThl, pacmnpenensitb BUIbI pabdOT, JOTOBAPUBATHCA,
00Cy>KJIaTh MPOIIECC U PE3YIbTAT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00Cyx)aeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMBI M JPYTHUE), BBHITIOJHATH CBOK 4YacCTh
paboThI U KOOPIWHUPOBATH CBOW JCHCTBUS C IPYTHUMH YICHAMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranmuzanms:

CaMOCTOSITENIbHO COCTaBJIATh IIAaH, aITOPUTM pEIIeHUs 3ajaud (WU ero
4acTh), BbIOUpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATh
BApUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMaIuu.

CﬁMOKOHTpOJIL, 3MOLMOHAJIbHbIN UHTE/JIEKT:

BIIAJICTh croco0aMu  CaMOIIPOBEPKH, CAMOKOHTpOJS Ipoliecca M
pe3yybTaTa pelieH!s MaTEMATUYECKOMN 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh MpPHU PELICHUU
3aJlaul, BHOCUTH KOPPEKTHUBBI B JICATEILHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABJICHHON LEIU
U YCIIOBUSIM, OOBSICHATH IPUYMHBI TOCTHXKCHUS WM HEIOCTHKEHUS TICIIH,
HaxXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEIMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 7 kjacce oOydarolMiics IOJYYMUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJILTATHI:

Yuciia v BbIYMCTICHUS

BreimonHsaTh, codeTras yCTHBIE M MUCHMEHHBIE MPHEMBI, apu(pMeTHUECKHE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMsI YMCIOBBIX BBIPAKEHUN, MPUMEHITh Pa3sHOOOpa3HbIE
CHOcO0bI U MPUEMBI BBIUMUCIICHUS 3HAUYEHUI JPOOHBIX BBIPAKEHUI, COJEpIKaLINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexonuTh OT oxHOM (popMBI 3amucu uucen K JIpyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSA0YMBATH PALMOHAIBHBIEC YUCIIA.

OKpyIJISITh YnCnHa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJibTaTa BIYMCICHU, OLICHKY 3HaYE€HUN
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATE NEHCTBUA CO CTENEHSMU C HATypajJbHBIMH
IIOKA3aTEISIMHU.

[IpuMeHATh  NpPU3HAKK  JACIMMOCTH,  PA3JI0OKEHHWE HAa  MHOXUTEIN
HATypaJIbHbIX YUCEIL.

PemaTe mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJauyM, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, TPONOPUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl PEIIEHUs 3aa4 ¢ YYETOM OIPaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJireOpanyecKkue BbIPpaKeHHU

Hcnonb30oBaTh anreOpanyeckyro TEPMHUHOJIOTHUIO U CHMBOJUKY, MTPUMEHSTH
e€ B IIpoLiecce OCBOCHUS yUeOHOro MaTepuarna.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPQXCHMH INpU 3aJlaHHBIX 3HAUYECHHUAX
NIEPEMEHHBIX.

BelnonHsATh  mpeoOpa3oBaHUs  LEJIOr0  BBIPAXKEHHUS B MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINTONHATE YMHOKEHHE OJHOWIEHa Ha MHOIOWIEH W MHOTO4YJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh Pa3/IOKEHUE MHOTOWIEHOB HA MHOMWTEIU C IOMOILIBIO
BBIHECEHUSI 32 CKOOKM OOIEero MHOXHUTENs, TPYNIUPOBKA ClaraeMblx,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEILEHUS PA3IUYHBIX 33]au
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMM II0Ka3aTEIsAMU IS
peoOpa30BaHuUs BIPAKEHUI.



YpaBHeHMs M HEPABEHCTBA

Pemats JMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NMPUMEHS NpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBiIeTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PEILICHUHU JTUHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupare mnpuMepbl Map YUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOW IUIOCKOCTH TpaUK JUHEHMHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaUKOM, NPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHUSI.

Pemate cucteMsl IByX JUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JHHEHMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPAaBHEHUN IO YCIOBHUIO 3aJa4d, WHTEPIOPETHPOBATH B COOTBETCTBHHU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4EeHHBIN PE3yJIbTaT.

DOyHKUNH

N306paxaTh Ha KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL, 3alIMChIBATh YUCIIOBBIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTtMeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKHU MO 3aJJaHHBIM KOOpJWHATaM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMONIbIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHune GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACcTaBiICHUS U aHaNIW3a MUHPOpPMaLUU,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALUIO U3 TpaUKOB pealbHbIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce o0Oyd4aromuics TMOJMYYUT CIEAYIONINE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia v BbIYUCTICHUS

Hcrnonb30BaTh HadaJlbHBIE IPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YyCell JJis CPaBHEHUS, OKPYTJICHUS U BBIYMCICHUM, N300paxaTh JEHCTBUTEIbHbBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIOJB3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJApAaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3anmucu OONBIIMX M MaJlbIX YHUCEN C MOMOIIBI0 JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpanyeckue BbIPasKeHUsI

[IpyMEHATh TMOHATHE CTENEHW C 1LENbIM IIOKA3aTENIEM, BBINOJHITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIICHH C LIETBIM MOKa3aTesIeM.

BbINONHATH TOXJIECTBEHHbIE MPEOOpPA30BAHMS PAIIMOHAJIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTENH.

[IpumensTh npeodpa3oBaHus BHIPAXKECHUM I pellIeHUs] pa3InYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHelHbIE, KBaJpaTHbIE YpPaBHEHUS W palMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPAaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpauiuecKuX NpeICTaBICHUN (yCTaHaBIUBATh, UMEET
JU ypaBHEHWE WJIM CUCTEMA YPaBHEHUN PEILIEHUS, €CIM MUMEET, TO CKOJBKO, H
rpouee).

[lepexoauTh OT CIIOBECHON (POPMYIHMPOBKH 3a/1ayu K €€ anredpanyecKkou
MOJIEIM C TIOMOIIBIO COCTaBJIEHUS YpaBHEHUS WM CUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJyYECHHBIN pe3yJIbTar.

IIpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUII CPaBHEHMS, OLICHKH,

peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBbI, JaBaTh

rpauyuecKky0 WIUTIOCTPALIMI0 MHOXKECTBAa PELIEHUI HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHumMaTh W HUCMONB30BATh (PYHKUMOHAIbHBIE MOHATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPENEsITh 3HAUeHHE (PYHKIMM MO 3HAYEHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutsb rpaduku 31eMEeHTapHbIX PYHKIUHN BUA:

y=kix,y=x2,y=x3y =K,y = VX, OIHCHIBATB CBOWCTBA YHCIOBOM
byHKmu 1o e€ rpaduky.

K xoHiy oOydeHuss B 9 kJiacce o0OydyarOIIUiCA TMOJYYUT CIEAYIOLINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCICHUSA

CpaBHUBATh W YHOPSAOYMBATH PAlMOHAIBHBIE M HPPALMOHAIIBHBIC YHUCHA.

BoinonuaTe  apudmerrueckue JAEUCTBUS C  PAlMOHAIBHBIMU  YHCIIAMH,
coueras YCTHbIE M TUCbMEHHbIE TPUEMBI, BBIMOJHATh BBIYUCICHHUS C
UppalMoOHaIbHBIMU YUCIAMHU.



Haxonuts 3HaueHHs CTENEHEW C MeNbIMU [OKa3aTelssMd M KOpHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJisiTh JIEUCTBUTEIBHBIC YHWCIA, BBINOJHITh MPUKUIKY pe3yJsibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nUHEHHBIC W KBaJpaTHbIC YpPAaBHEHMS, ypaBHEHUS, CBOJIAIIMECA K
HUM, NTPOCTENIINEe TPOOHO-palliOHAIbLHBIEC YPAaBHEHHUS.

Pemate cuctembl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMECHHBIMU H
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiarh TekcToBbIE 3a7auu  anreOpandeckuM CIOoCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHMS UJIM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPAaBHEHHM, B
TOM YHCJIE C IPUMEHEHUEM IpaduyecKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
M ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUW PEIICHUS, €CIU UMEET, TO CKOJIbKO, U
rpouee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM NPSMOM, 3alIMChIBATH PEIEHHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TPU PELICHUHN PA3JIMYHBIX 33/1a4.

DOyHKUNH

Pacno3naBaTh (yHKIIMM U3y4eHHBIX BHJOB. [loKka3biBaTh CXeMaTHYECKU

PAacIoNIoKEHUE Ha KOOPIAUHATHOM TUIOCKOCTH TpadukoB GyHKIUH Buaa: Y = kX, y
=kx+by=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HauYCeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKH TpaUKU KBAJIPATUUHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacnio3naBaTh KBaapaTUYHYIO QPYHKIHIO 110 GOopMyJie, MPUBOAUTH IPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Yucii0BbIe 0CJIE10BATEIbHOCTH U IPOrPeCcCUH

Pacno3naBaTh apuMeTHyecKyr0 M TE€OMETPUYECKYI0 MPOrPECCUH MpH
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINOAHATE  BBIUMCIEHUS C HUCHOJb30BaHMEM (opMmyn N-ro  uieHa
apu(PMETUICCKON 1 TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4JIE€HBl MOCJIEIOBATEILHOCTH TOYKAMU HA KOOPJIMHATHOU
MJIOCKOCTH.



Pemarp 3amauM, CBSi3aHHBIE C YUCJIOBBIMH IOCIIEOBATEIBHOCTSAMU, B TOM
YHCclie 3a7aud U3 pealbHON XU3HH (C HCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoaunyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne i/ Kourpoabnusie | IIpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 Yucna u BeIYMCIeHUA. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubnunorexa LIOK
2 AnreOpandecKkre BBIPOKECHUS 27 1 https://m.edsoo.ru/7f415690
bubnunorexa LIOK
3 ¥ PaBHEHHS 1 HEPABEHCTBa 20 . https://m.edso0.ru/7f415b90
bub6nmunorexa LIOK
4 Koopunarst u rpaguki. Dymkiin 24 1 https://m.edso0.ru/7f415b90
bu6mmotexka [IOK
> Tosoperne n 0boOmerHe 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KJIACC

Kosaun4vecTBo 4acos JIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | Ilpakrnyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
bubnunorexa LIOK
1 Uucna u Beruucinenus. KBajgpaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
5 Yucna u Beruuciienusi. CTeneHsb C 1esibiM 7 bubmuoreka [IOK
IIOKA3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHUsl. 5 1 bub6numoreka [IOK
KBanpatubiii TpéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUSI. 15 1 bubnmoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmuorexa [{OK
YPaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubnmnoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bu6nmunorexa LIOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKLUHH. OCHOBHBIC NOHATHA > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyrKumn. Hucossie GynKmH o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bodueHKe 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0




9 KJIACC

Kosaun4vecTBo 4acos JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne n/n Konrpoabubie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
1 Uucna u BeruucieHus. JeicTBUTENbHBIE 9 bubnuorexa [JOK
4yucIa https://m.edso0.ru/7f419d08
5 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHHS C 14 1 bu6nuoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnuotexa [JOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bu6mmorteka I[IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymxm 16 . https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
1 1
6 YucItoBbIE MOCIIEN0BATETBHOCTH 5 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 18 1 bu6nmmoreka [IOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YHEHUKA

» AnreGpa, 7 kitace/ Maxkaperues FO.H., Munaiok H.I'., Hemmkos K.W. u
npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienues

» Anre6pa, 8 xiacc/ Mepamsk A.I'., [Tononckuit B.b., SAxup M.C.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
OoTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PAOy;

AxnumonepHoe odiectBo «M3aatensctBo «lIpocBerienue»

METOANYECKHUE MATEPUAJIBI UISI YAUTEJIA

Anrebpa, 7 kiacc, Metoandeckue pekomennanuu/ Makaperaes FO.H.,
Munnrok H.I'., Hemko K.U. u npyrue, AkiinoHepHoe o0IIecTBO
«3marenscTBO «lIpocsemienue

» AnreOpa, 8 kiacc, MeToauueckue pekoMmenaanuu/ Mepansk AT,
[Tononckuii B.b., SIxkup M.C.; nox penakiueii [Togonbckoro B.E., O6miectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCThIO M3naTenbckuil nieHTp « BEHTAHA -

I'PA®y»; AkninonepHoe obmecTBo «M3naTenscTBo «IIpocBemenne»,

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

uHTepHET -TaTdopmbl Axnacc u POIII
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