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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCS OOHMM U3 OIOPHBIX KypCOB OCHOBHOTO 0OIero oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHe IPYTruxX TUCIHILINH, KaK €CTECTBEHHO-HAYYHOT'0, TaK ¥ TYMAaHUTAPHOTO [IUKJIOB,
e€ OCBOGHHME HEOOXOIMMO JJIsl MPOJOJDKEHUS 00pa3oBaHMs W B TOBCEIHEBHOH >kxu3Hu. PasButue y
oOyJaromuxcss HayYHbIX MPEICTABICHUNA O MPOUCXOXKICHUU M CYHIHOCTH alreOpanvecKkux aOCTpaKIIHid,
cnoco0e OTpakeHUS MAaTEeMaTHYECKOW HAyKOW SBJICHHUN M TNPOLIECCOB B MPHUPOJE U OOIIECTBE, POIHU
MaTeMaTHYEeCKOTO MOJCTUPOBAHMS B HAYYHOM IO3HAHUHM M B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS W KA4eCTB MBIIUICHHUS, HEOOXOJWMBIX IS aJanTallid B COBPEMEHHOM
mudpoBoM obrmiectBe. M3ydeHune anreOpbl oOecriedynMBacT pa3BHTHE yMEHHUs HaOI0naTh, CPaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JEHCTBHSI M BBIBOABI, (OPMYIHMPOBATH yTBepkaeHHA. OCBOEHHE Kypca anreOpsl
o0ecrieynBaeT pa3BUTHE JOTHUYECKOTO MBIIUICHUS OOYYaIOUIMXCS: OHU HCIOJIB3YIOT JEAYKTHBHBIE WU
UHJYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKpETU3aluio, adbcTparupoBanue 1 anajgoruto. O0ydenue
anredpe mpearnoaraeT 3Ha4YuTeIbHbIH 00BEM CAMOCTOATEIBHON AESITETbHOCTH O00yYaroMUXCsl, TO3TOMY
CaMOCTOSITENIbHOE pEIIeHHE 3a]1a4 ABJIIETCS peaau3anuel AesTeIbHOCTHOTO MPUHIUIIA 00YYEeHHUS.

B ctpykrype mporpammbl yueOHOTO Kypca «AnreOpa» ajisi OCHOBHOTO OOIIEro oOpa3oBaHUSs
OCHOBHOE€ MECTO 3aHHMAIOT COJAEpKaTeIbHO-METOANYECKHuEe JHHUU: «Yucna U BBIYMCICHUS,
«AnreOpavyeckue BBIpAXKEHMS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxgas wu3 stux
COJZIepKATEIbHO-METOIMYECKUX JIMHUI pa3BUBACTCSd HA TPOTHKEHHHM TPEX JIET HU3Yy4eHHS Kypca,
B3aMMOJICHCTBYSl C JIPYTUMH €ro JWHUSMH. B Xonme wu3ydeHHWs] y4eOHOTO Kypca OOYyJarouIuMcs
MIPUXOJIUTCS JIOTHUECKH PACCYKIaTh, HCIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U C 9THM B
porpaMMmy y4eOHOTO Kypca «AnreOpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTHMKH, MPEICTABJIECHHBIE BO
BCEX OCHOBHBIX pazJellax MaTeMaTU4YecKoro 0O0pa3oBaHUsS U CIOCOOCTBYIOLIME  OBJIAJIEHUIO
00yyaroUMMUCS OCHOB YHHBEPCAJILHOIO MaTeMaTU4yecKoro si3bika. ConepikaTeNbHOM U CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanve aMHUM «YHClIa U BBIYMCICHHS CIIY>)KUT OCHOBOHM JUISl AJIbHEHIIEr0 HU3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO Yy OOydalolUXcs JIOTMYECKOTO MBIIIICHUS, (OPMUPOBAHHUIO
YMEHHS TOJIb30BaThCs aJrOpUTMaMU, a TakkKe NMPUOOPETEHUI0 MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX
JUIS TIOBCETHEBHOM M3HU. PazBUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO 00IIero obpazoBaHUs
CBSA3aHO C PpALMOHAIBHBIMM W HPPALMOHAIBHBIMU 4YHCIaMH, (opMHpOBaHHEM NPEACTABICHUN O
JNEMCTBUTENLHOM YHCJE. 3aBepLIEHUE OCBOEHHUS YHCIOBOW JIMHUM OTHECEHO K CpeAHEeMYy OOIIeMy
00pazoBaHMIO.

Copepxanue IByX anreOpanuecKux JIMHUNA — «Anredpandeckie BHIPAKEHUS» U «YpaBHEHUS U
HEpPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHHIO y OOYYAIOIIMXCS MaTeMaTU4YecKoro  arrmapara,
HEO0OXOIMMOTO JJIsl PEelIeHUs 3aJja4 MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUECHTHUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro oOmiero o0Opa3oBaHusi YUeOHBIH MaTepuayl TPYHNIUPYETCS BOKPYT
palMoOHaJbHBIX BBIpOKEHUH. Anredpa JAEMOHCTPUPYET 3HAYEHHE MAaTeMAaTUKH Kak s3blKa JUIs
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeJIei, OMMCaHMs MPOLIECCOB U SIBICHUU peanbHOro mupa. B 3amaum
oOyueHus anredpe BXOAAT TaKKe JalbHEUIIee pa3BUTHE aTOPUTMUYECKOTO MBIIIUICHHUS, HEOOXOAUMOTO,
B YaCTHOCTH, JJI OCBOEHUS Kypca MHGOPMATUKH, U OBJIaJICHUE HABBIKAMHU JICTYKTUBHBIX PACCYKICHUM.
[IpeoOpa3oBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTUIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne (QpyHKIUOHAIBHO-TPAPUUECKON JTMHUU HAIEJIEHO Ha MOJIydeHHE O0yJarolIMMHCS
3HaHUH O OQYHKIUAX Kak BaKHeMIIed MaTreMaTHyecKOoW MOJAENM Ui ONHCAHUS U HCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLIECCOB M SIBIEHUM B Npupoae U obmiectBe. M3yueHue marepuana crocoOCTBYET
pa3sBUTHIO y OOYYalOUIMXCS YMEHHs MCIIOJIb30BaTh pa3jMyHbIe BBIPA3UTENIbHBIE CPEJICTBA S3bIKa
MaTeMaTUKH — CJIOBECHblE, CHMBOJMYECKHE, TIpadHuuecKkue, BHOCUT BKJIax B (OpPMHpPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH LIUBUIIN3ALUHN U KYJIbTYPBHI.

CornacHo y4yeOHOMY IuUTaHy B 7-9 Kkilaccax u3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CIIEJYIOUINEe OCHOBHBIE Pa3liesibl cojepkaHus: «YUucima M BBIYHCICHHS», «AlreOpanyeckue
BBIpAXKEHUS», «YPABHEHUS U HEPABEHCTBA», «DyHKIIUMY.

Ha uzyuenne yue6HOrOo Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 vaca (3 yaca
B Heqeno), B 8 kiacce — 102 gaca (3 gaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEJIENIO).



COIJEP KAHUE OBYUYEHUA
7 KUIIACC

Yucsa 1 BIYUCIECHUS

JlpoOu OOBIKHOBEHHBIE W JAECATHYHBIC, IEPEX0] OT OAHON (hopMbl 3amucu Ipobdeit K
npyroii. IloHsATHE palMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUNBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue NeHCTBHUS ¢ pallMOHAIBHBIMY YHCIaMu. Pemienne 3amay u3 peanbHOM
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHpb ¢ HaTypaJbHBIM ITOKa3aTelIeM: OTpeieieHne, IpeoOpa3oBaHue BRIPAKESHUA HA
OCHOBE OTPEACIICHUS, 3aIHCh OOJBIIUX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUIE IPOOU U
IpoOu B BHJE MPOILEHTOB. Tpy OCHOBHBIC 33a7]aud HAa MPOICHTHI, PEUICHHE 3a/1a4 U3 PeaIbHOU
MIPAKTUKH.

[IpumeHeHne npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, UNCIOBOE 3HAYECHUE BBIPAKEHUA C MEPEMEHHON. JlomycTUMBIE 3HAaYEHUS
nepeMeHHbIX. [IpeicTraBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUI, TOKIECTBEHHO paBHbIE
BBIPA)KEHUS, MIpaBWIIa MpeoOpa3oBaHUsl CYMM M MPOU3BENIEHUH, MpaBUia PACKPHITHS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBolicTBa CTEIEHH C HATYpPaJIbHBIM MOKA3aTEIEM.

Opnounensl u MHorouieHsl. CreneHb MHorowieHa. CloxkeHHe, BbIUUTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyInbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI U KBajpaT
pazHoctu. Popmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHne MHOTOWIEHOB HA MHOKHUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb  YpaBHEHMs, TpaBWiIa  MNpeoOpa3oBaHHUs  ypaBHEHMS,
PaBHOCUJILHOCTb YPaBHEHHIA.

JIuHeitHOe ypaBHEHHE C OJHON MEPEeMEHHOM, YMCIO KOPHEH JIMHEHHOTO ypaBHEHUS,
peleHre JUHEHHBIX ypaBHeHUM. CocTaBjieHUE YpaBHEHHMI IO YCIOBHUIO 3anadyu. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHUE C JIByMsI IEPEMEHHBIMU U ero rpaduk. CucreMa JByX JTUHEHHBIX
YpaBHEHUU C JBYMSI IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHHUH CIOCOOOM IOJICTaHOBKH.
[IpuMmepsl penieHust TEKCTOBBIX 3a7a4 € MOMOILBIO CUCTEM YPaBHEHUM.

D yHKUUHA

Koopaunarta Toukn Ha npsamoil. UuciaoBele NpoMexyTKH. PaccTosiHue Mexay AByMs
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. AlGcuuicca U opAMHATAa TOUYKH Ha
KoOpauHATHOU miockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UteHue rpaduxoB
peanbHbix 3aBucuMocTeil. llonsarue dynkuuu. [paduk ¢ynkuun. CpolicTBa (PYHKIHH.
Jluneitnas ¢yakuus, e€ rpaduk. I'paduk Gynkuuu y = |X|. I'paduueckoe perieHne JTHHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KVIACC

Yucia ¥ BBIYUCTICHUSA

KBanmpatuslit kopenp u3 uucina. [lonstue 06 uppanuoHaibHOM uyucie. [lecsaThuHble
MpUOTKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
MpPUMEHEHHE K MpeoOpa3oBaHUIO0 YHCIOBBIX BBIPAXKEHHH M BBIYUCIEHUSAM. JleiicTBUTEIbHBIC
YyHUCIa.

CreneHsb c 1eJIbIM TIOKa3aTeneM U e€ cBoiicTtBa. CTaHIapTHas 3alKCh YUCHA.

Auaredpanyeckue BbIPaKeHHs

KBagparHblii TpEXuiieH, pa3ioKeHUE KBAIPaTHOTO TPEXUJIEHA HA MHOKHUTEIH.



AnreOpandeckas npoOb. OCHOBHOE CBOWMCTBO anreOpanyeckoil apodbu. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JelieHue anreOpanmueckux apoOeil. ParmoHanbHbie BRIPAKCHHUS U HX
npeobpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBangpatHoe ypaBHeHue, GopMmyla KOpHEH KBajpaTHOTro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHUW, CBOIMIIMXCA K JUHEHHBIM H KBaapaTtHeM. [Ipocteiimme apoOHO-
palMOHAIbHBIE YPABHEHUS.

I'padmyeckas uHTEpHpETAIUs YPAaBHCHUN C IBYMS NIEPEMEHHBIMHU U CHCTEM JIMHEHHBIX
YPAaBHEHUH C JBYMs IN€pEeMEHHBIMHU. [Ipumepsl peleHus CUCTEM HEIMHEHMHBIX YPaBHEHHMM C
JBYMSI TIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 alreOpandeckuM CrocoOoM.

UucnoBble HEpPaBEHCTBA W UX CBoicTBa. HepaBeHCTBO € OAHOM MNEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBAa C OJHOM mnepeMeHHOW. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUHA

[Tonsarue ¢ynkmuu. OOIacTh ONpEeAeTeHUs] W MHOMXECTBO 3HAYCHHM (YHKIUU.
CriocoObl 3a1anus (QYHKIIH.

I'paduk ¢ynxuu. Yrenue cpoiictB QyHkuuu mno e€ rpaduky. [Ipumepsr rpaduxos
(YHKINNA, OTpaXKAOIINX PEATbHBIC TTPOIIECCHI.

DYHKITNHU, OMHICHIBAIOIINE MIPSMYIO B OOpaTHYIO TPOTIOPIIMOHATBHBIC 3aBUCUMOCTH, UX
rpadukn. Oynxiun y = X2, Yy = X3, y = VX, y=|x|. ['paduraeckoe pemenne ypaBHEH it 1 CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsia 1 BBIYUCTCHUSA

PannonaneHple uyMcna, UppalMOHalIbHbIE YHUCIA, KOHEYHbIE U  OECKOHEYHbIE
JecsiTUYHble ApoOu. MHOXKECTBO JAEWCTBUTEIbHBIX YHCEN, JCHCTBUTENIbHBIE YHCIA Kak
OecKOHEUHbIe JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
JEMCTBUTENbHBIX YUCET U KOOPAMHATHON MPSAMOI.

CpaBHEHHME NIEHCTBUTEIBHBIX YHCEI, apU(PMETHUCCKUE NEUCTBUS C ACHCTBUTEIHLHBIMHU
YUCIIAMM.

Pa3mepbl 00BEKTOB OKPYKAIOLIEr0 MHPA, JUIUTEIBHOCTH MPOLIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubmmkE€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTb NpuOImkeHus. OKpyriieHue 4ducedn.
[Ipuknka v oLleHKa pe3yabTaTOB BHIYMCICHUIA.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHH, CBOJSIIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TpeThed MU 4YETBEPTOM CTEneHen
pa3ioKEHUEM Ha MHOXKHTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX — ypaBHeHHMiIl.  PemieHne  TEeKCTOBBIX — 3a1ad
anredpanvdeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs MEepeMEHHBIMH U ero rpaduk. Pemenue cucreM OBYX TUHEHHBIX
YpaBHEHUH C JBYMsl MEpEMEHHbIMU. PellleHne cucrteM [BYX YpaBHEHM, OJTHO U3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpOil cTemeHu. | 'paduueckas MHTEpIpETalns CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33724 aIreOpanyeckKuM CrocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PelieHue cucreMm JIMHENHBIX
HEpaBeHCTB ¢ OJHOW mepeMmeHHO#. KBampartHeie HepaBeHcTBa. ['paduyeckas wmHTEpHperanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUH



KBamparnunas gynkuus, e€ rpapuk u cpoictBa. [lapaboiia, KOOpAMHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbl.
Ipaduxn dysximit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0BbIe 0CJIE10BATEIBHOCTH U NPOIPECCUH

[londaTHE  YMCIIOBOM  MOCIEAOBATEIBHOCTH. 3ajaHue  IOCJENI0BATEIbHOCTH
peKyppeHTHOH Gopmysoit u Gopmyioi N-ro dseHa.

Apudpmernueckass W reoMmerpuyeckas mnporpeccuu. Dopmynsl  N-ro  uieHa
apu(METHYECKON U TEOMETPUIECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YICHOB.

N3o06pakenue 4wieHOB apu(PMETHUECKOW M TeOMETPUYECKOH MPOrpeccuii TOUKaMHu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHEWHBIN M SKCIOHEHITUANIBHBINA pOCT. CII0KHBIEC TPOIICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpOrpaMMmbl  y4eOHOTO  Kypca  «Ajrebpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HHTEpeca K MPOINUIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTHUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUAM POCCHICKMX MAaTEMAaTHUKOB W POCCUUCKOM MAaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX cdepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpakJaHWMHA ¢ pead3allid ero Ipas,
MPEJICTABJICHHEM O MAaTEMaTHYCCKUX OCHOBaxX (DYHKIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SIBICHHM,
MpOLEAYp Tpa)JaHCKOro o0IiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
STUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHHWUW HAyKH, OCO3HaHUEM
BOXKHOCTU MOPAJbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyaAoBOe BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHWH TMPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTU MATEMAaTHYECKOTO O0pa30oBaHUs Ha MPOTSDKEHHH BCEU JKU3HU
JUTSL YCTICTHOM MPO(eCCHOHANBHOW AESITEIIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHWH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIMBUIYaTbHOW TPACKTOPUU 0Opa30BaHUS W KU3HEHHBIX IJIAHOB C y4ETOM
JIUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTYECKOE BOCIIMTaHME:

CITOCOOHOCTBIO K AMOITMOHAIBHOMY U ACTETUYECKOMY BOCTIPHITHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHUH, pacCyXACHUH, YMEHHUIO BUJIETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpPHEHTAIlMeH B JEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TMIPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOILI U OOIIECTBA, TOHUMAHUEM MaTEeMaTHYCCKON
HayKd Kak cdepbl UYeJOBEYECKON ICATEIHHOCTH, JTaloB €€ pPa3BUTHA M 3HAYMMOCTH JJIA Pa3BUTHUS
UMBUJIM3AIlMH, OBJIQJCHUEM S3BIKOM MAaTE€MaTUKA W MaTEeMaTH4YEeCKOW KYJIbTYpOM Kak CpeIcTBOM
MO3HAHUS MUPA, OBJIAJECHUEM MPOCTEUIINMHU HaBbIKAMU MCCIIEI0BATEIbCKOMN NESITEIbHOCTH;

6) ¢usuveckoe BocnuTaHHe, (POPMHMPOBAHUE KYJILTYPbI 30POBbSI U 3MOLUOHAJIBHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO TMPUMEHSATh MAaTEMATHYECKUE 3HAHWS B MHTEPECAX CBOETrO 3J0POBbS, BEACHUSA
3I0pOBOrO0 00pa3a J>KU3HU (370pOBOE IHTAaHHWE, COAJAHCUPOBAHHBIM pEXUM 3aHATHUA W OTIBIXA,
perynsipHas (uU3UYEeCcKas aKTHBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKa pe(yieKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

OpHCHTAIlMCH Ha MPUMCHCHHE MAaTeMaTHYCCKUX 3HAHWW JUIS PEIICHUs 3adad B 00JacTu
COXPAaHHOCTH OKPYKAaIOILIEW Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKU MX BO3MOXHBIX MOCIEACTBUMI
JUI OKPYXKAroIIel cpenbl, OCO3HAHHEM IJI00ATBFHOTO XapaKTepa SKOJOTMYECKHX MpolsieM U myTeil ux
pelIeHuUS;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COIMAJIbHOM M NPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCJIOBHUSIX HEONPEAEIEHHOCTH, NOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM UYHUCJIE YMEHHE YUYUTHCA y JPYrUX JIOJEH,
MpHOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUN U3 OTIbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHucie (POpMyIUpoBaTh HJIEH,
MOHATHS, TUIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM UHCIIE PaHee HEHM3BECTHBIX, OCO3HABATh JNE(UIUTHI
cOOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATH PUHUMAEMBIE PEIICHUsI U JIEHCTBUS, GOPMYITHUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI
I[Ho3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
ba3zoBble jornyeckue qeicTBUSA:



. BBISIBIISATh U XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXKIy MOHATUAMH, (OPMYIHpPOBATH OMPEACTCHUS MOHATHH, yCTaHABIUBATbH
CYIIECTBEHHBIN MpHU3HAK KIacCU(PUKALMU, OCHOBAHHMS s OOOOLICHWS W CPaBHEHUS, KPUTECPHH
IIPOBOJMMOIO aHAJIM3a,;

. BOCHPUHUMATh, (HOpMYIHpOBaTh M MPEeoOpa3OBBIBATh CYXICHHS: YTBEpPIUTEIbHBIC H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,
. BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpEYHs B (PaKTax,

JAHHBIX, HAOJIONEHUSAX U YTBEPXKJIEHUSX, MpeAjaratb KpUTEPUU JUISl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

o JIeNIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOYEHUH, YMO3AKIYEHUH 110 aHAJIOTUH;
o pa3duparb J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHHH (TPSMBbIE M OT MPOTHUBHOTO),

MIPOBOJUTH CaMOCTOSITEIbHO HECJIOKHBIE JOKAa3aTeJIbCTBA MaTEeMaTHUYECKUX (aKTOB, BBICTPauBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKACHUS;

. BBIOMpATh CIOCOO pelieHuss yueOHOW 3ajauu  (CpaBHUBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIoupaTh HanboJee MOXOASIINN C YIETOM CaMOCTOSITENIbHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebckue 1eiCTBUS:

J HCII0JIb30BaTh BOMPOCH! KaK MCCIEN0BATENIbCKUI MHCTPYMEHT MO3HAHUs, GOpMYIHUPOBAThH
BOIPOCHI, (PUKCUpYIOIIKE MPOTUBOpPEUHE, MNpoOIEMy, CaMOCTOSATENbHO YCTAaHABIMBAaTh HCKOMOE H
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINI0, MHEHHUE;

J MPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIM HKCIEPHUMEHT,
HEeOOJIBIIOE MCCIIEJIOBAHNE [0 YCTAHOBJIEHUIO 0COOEHHOCTEM MaTeMaTH4eCKOro o0beKTa, 3aBUCUMOCTEN
00BEKTOB MEX]Ty COOO0M;

J CaMOCTOSITENIBHO (POpMYyIUpPOBaTh 00O0OIIEHNS U BBIBOJBI [0 PE3yJIbTaTaM MPOBENEHHOTO
HaOJIIO/IeHUs, MCCIEIOBaHUsA, OLIEHUBAaTh JIOCTOBEPHOCTh IIOJYYEHHBIX pe3yJbTaToOB, BBIBOJAOB U
000011IeHMI;

J IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCa, & TAK)KE BBIABUTATh IPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

. BBISIBJISITh HEZAOCTATOYHOCTh M M30BITOUHOCTh MH(MOPMAIUH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

. BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3HPOBATh U HWHTEPIPETHPOBATH HH(POPMALIHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

. BbIOMpaTh (QOopMy MpeAcTaBiIeHUS MHPOPMAIMK M WIUIIOCTPUPOBATH peEIIaeMble 3a/1auyu
cXeMaMu, AuarpaMMaMH, UHOU rpadukoi 1 1X KOMOWHAIUSAMU;

. OIICHUBATh HAAE&KHOCTh MH(MOPMAIMU MO KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIEM WIH

Cc(OpPMYJINPOBAHHBIM CaMOCTOSATEIIBHO.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

J BOCIIPUHMMATh U (OPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSMHM U LEISIMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
J1aBaTh NOSCHEHMS [0 X0y pEeIIeHUs 33a4l, KOMMEHTUPOBATh [OJyYeHHBIH pe3ysbTaT;

J B X0Jie OOCYXJEeHHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJIae€MOW TeMbl, MPOOJIEMBI,
pelaeMon 3a7auu, BBICKa3bIBaTh MJIEU, HALIEJICHHBIE HA TIOUCK PEIICHHUs, COTIOCTABIIATh CBOM CYKJIEHUS C
CYXKJEHHSMHM JpPYTUX YYaCTHMKOB JMaliora, OOHApyKMBaThb pazuuuMe M CXOJCTBO IO3MLMH, B
KOPpEKTHOH opme (HhopMyIHpOoBaTh pa3HOTIACHs, CBOU BO3PAXKECHUS;

o MIPENCTABIIATh PE3YJIbTAaThl PEIICHUs 3aJauM, SKCIEPUMEHTa, HMCCIEAOBAHUSA, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIJICHMS C Y4€TOM 3ajJad Ipe3eHTAlUH U O0COOEHHOCTEH
ayJIUTOpUH;

L4 NNOHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaHJIHOU M HHHHBHHyaHBHOﬁ pa6OTBI npu
peUICHNN y‘ICGHBIX MaTeMaTUYCCKUX 3a1a4,
L4 NpUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, IUNIAHUPOBATH OPraHU3 A0 COBMECTHOH

paboThI, pacmpenensTh BUAbI pabOT, JOrOBapHBATLCS, OOCY)KIATh MPOIECC M PE3yabTaT PadOTHI,
0000111aTh MHEHHUS HECKOJIBLKUX JIFOIEH;



. y4acTBOBATh B TPYNMOBBIX (opMax paboThl (00CyKAeHUs, 0OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U JIPYTHE), BBIOJIHATH CBOIO YacTh pabOTHl M KOOPAMHHPOBATH CBOM JICHCTBHSA C JIPYrUMHU
YjieHaMM KOMaHbI, OIICHMBAaTh KadyeCTBO CBOETO BKJIaJa B OOMMI NPOAYKT N0 KPUTEPUsIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

Pery1siTuBHbIEe YHHBepcaabHble yueOHbIe AeiicTBUS

Camoopranuzanus:

. CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AITOPUTM PELIeHUs 3a7auu (WK ero 4acTb), BEIOUpaTh
croco0 pemeHus: ¢ y4éToM MMEIOIIUXCST PeCypCcOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh H
KOPPEKTHPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJIEKT:

. BIIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA TpoIlecca W Pe3yinbTara PEIICHHS
MaTeMaTUIECKOM 3a1a9H;
° NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUM 3aJa4d, BHOCHUTH

KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HANJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

o OIICHMBAaTh COOTBETCTBHUE pPE3yibTaTa NESATENILHOCTH IOCTAaBJICHHON LEIH U YCIOBUSM,
OOBSACHATh NPUYMHBI JIOCTHKEHUS WIM HEIOCTHKEHHUS IeJIM, HaXOOuUTh OMIMOKY, J1aBaThb OLEHKY
MPHUOOPETEHHOMY OIIBITY.

NMPEJIMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 7 kjacce 00yJaronuics MoayduT CICIYIONINE TPEIMETHBIC PE3YIbTaThI:

Yucja u BbIYKCIEHUS

BeITIOJIHATE, coYeTass YCTHBIE M IMHCBMEHHBIC MNPUEMBI, apu(PMeTHYeCKUue JEHCTBUS C
paIMoHaILHBIMA YHCIIAMH.

HaxonuTh 3HAYCHHS YUCIIOBBIX BBIPAXKCHHH, MTPUMEHSATH Pa3HOOOpAa3HBIE CHOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BHIPAKEHUH, COAepKAIIUX OOBIKHOBEHHBIE U JECATUYHBIE APOOU.

[TepexoauTh OT OHOM (GOPMBI 3aMKMCH YHCEI K APYToi (MpeoOpa3oBhIBaTh ACCITHYHYIO TIpOOb B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO IPOOB).

CpaBHUBATh U YHOPSAI0UYMBATH PAllHIOHAIBHbBIE YHCIIA.

OKpyrasTh 4yncia.

BbInonHAT, TPUKHUAKY M OLEHKY pe3ysibTaTa BbIUMUCICHHM, OLIEHKY 3HAYEHMH YHCIIOBBIX
BbIpa)KeHUI. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3jiokKeHHe Ha MHOKUTEIHN HATypaJlbHbIX YHCET.

PemaTth mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/layM, CBsI3aHHbIE C OTHOIICHUEM BEJIUYHUH,
MIPOMOPLUOHAIBHOCTBIO BEIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATh pPE3yIbTaThl pEUICHUS 3a1ady ¢
y4€TOM OrpaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpandeckyi0o TEPMHHOJOTHIO M CHMBOJIHKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BoimonHaTe mpeoOpazoBaHUs 1ENOTO BBIPAKEHUS B MHOTOWIEH MPUBEIECHUEM TMOJ0OHBIX
ClIaraeéMbIX, PaCKpbITHEM CKOOOK.

BbInoyHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHAa Ha MHOTOYJICH, MPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3iokKeHHe MHOTOUJICHOB HAa MHOXXHUTEIH C TOMOIIBIO BHIHECEHUS 32 CKOOKH
00I1ero MHOXKUTEIS, TPYINITUPOBKH CIIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTh mpeobpazoBaHUsT MHOTOUJICHOB JJISi PELICHUS Pa3IMUYHBIX 3a/lad M3 MaTeMaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb3oBathk cBoiicTBa cTemeHedl ¢ HATypalbHBIMHU MOKa3aTelsMu s MpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUS C OJHOW MEPEMEHHOHW, NpPUMEHss IMpaBWiIa MepexoAa OT
HCXOJHOTO YPaBHEHUS K PaBHOCHILHOMY eMy. [IpoBepsiTh, ABIISAETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpumensTH rpaduueckre METO bl IPH PEIICHUN TUHEHHBIX YPAaBHEHUN U UX CUCTEM.



[lonGupath mpuMepsl Hap YMCENl, SBISIOUUXCS PEHICHUEM JUHEHHOro ypaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs IEPEMEHHBIMHU,
MOJIB3YACH TPapUKOM, IPUBOANUTH MPHUMEPHI PEIICHUS YPaBHEHHUS.

Pemarts cucTeMbl JBYX JMHEWHBIX YypaBHEHUH C JByMsl I[EpEMEHHBIMHU, B TOM 4HCIIE
rpaduuecKu.

CocraBiTh M peniarh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUI IO YCIIOBHUIO
3aJ1a4uM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJTyYE€HHBIN pe3ysbTar.

DyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM KOOPJIHMHATAM,
JIy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE IPOMEKYTKU Ha aJIreOpanveckoM s3bIKeE.

OTmeuath B KOOPIMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAaM, CTPOUTH I'paduKu
nuHEeWHBIX QyHKIUi. CtpouTs rpaduk GpyHkumu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIHUHA H3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco® mNpeacTaBiIeHUs W aHaidu3a HHGOpPMAIMH, H3BIEKATh U
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K xonIty o6yuenus B 8 kiacce 00yJaronuiics moayduT CICIYIONIHE TPEIMETHBIC PE3YIbTATHI:

Yucia v BIYUCTICHUS

Hcnonb3oBaTh HauyalbHbIE MPEJICTaBICHUS O MHOXECTBE JCUCTBUTENBHBIX YHCEN JUIS
CpaBHEHHUSI, OKPYTJIEHUS U BBIUMCICHHM, N300paxaTh 1eHCTBUTENbHbIE YNCIIa TOUKAMH Ha KOOPIMHATHOMN
MPSIMOM.

[IpumeHsaTh MOHATHE apU(PMETUYECKOro KBAJpPaTHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHU,
UCIOJIb3YSl TP HEOOXOJMMOCTH KaJbKYJSATOP, BBIIOJHATH MpeoOpa3oBaHUs BBIPAKEHUH, COJEpKaIINX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys] CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJBIIUX M MaJIbIX YHMCET C MOMOUIBIO JECITUYHBIX Apo0ei U creneHei
gucina 10.

AnredOpanyeckue BbIpasKeHUsI

[IpyMeHSTh TOHSTHE CTENIEHU C LEIbIM MOKA3aTeIeM, BBIIOIHATh NPE0Opa30BaHMsl BIPAKEHUH,
COJIEpXKAIIUX CTEIEHU C LEJIbIM MOKa3aTeseM.

BoInonHATh TOXKIECTBEHHbIE MpeoOpa3oBaHMUs PalMOHAIBHBIX BBIPAXKEHHM HAa OCHOBE IPaBHII
JNeMCTBHI HaJl MHOTOWICHAMH U alreOpandeckKuMHu JpoOsiMH.

PacknanpiBath KBagpaTHbIA TPEXUIEH HA MHOKUTENH.

[IpumensaTh npeoOpazoBaHUSI BBIPAKEHHUM I pellleHUs pa3iUYHbIX 3a/lad M3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEAJILHON IIPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewiate nuHeliHble, KBaJApaTHbIE YPAaBHEHHS U pallMOHAIbHbIE YPABHEHUS, CBOAALIMECA K HUM,
CUCTEMBI IByX YPABHEHUI C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mHpoCTEMIINE HUCCIENOBAHUS YPAaBHEHUM M CHUCTEM YpPaBHEHHUM, B TOM 4YHUCIE C
MpUMEHEHHEeM TpaduyecKuX MpeAcTaBleHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHME WJIM CHUCTEMa
ypaBHEHUH pEeIIeHUs], €CIIU UMEET, TO CKOJIbKO, U IpOYee).

[lepexoauTh OT CIOBECHOU (GOPMYITHPOBKH 3a7auu K e€ anredpandeckoid MOJAETH ¢ MOMOIIbIO
COCTAaBJICHUSI YPAaBHEHMsI MM CHCTEMBl ypaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4M MOJTY4YEHHBIN pe3yJsbTar.

[IpuMeHATh CBOWMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHMs, OLICHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOW MEpPEeMEHHOW M MX CHUCTEMBI, JlaBaTh IpaQUUEcKyl0 HIUIIOCTPALUI0 MHOXKECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[lonuMaTh ¥ MCHONB30BaTh (DYHKIHMOHAIBHBIE MOHATHS M SA3BIK (TEPMHUHBI, CHMBOJHYECKUE
00O3HaueHMsI), OMNpeNeNATh 3HAaueHHe (GYHKIUU 1O 3HAYEHHWIO apryMeHTa, OMpeAessTh CBOICTBa
¢byHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku 3JIeMEeHTapHbBIX (QYHKIUH BUIA:

y =k/X,y=x2,y=x3,y = |X], Yy = VX, omuCBIBaTh CBOHCTBA YMCIOBOH (HYHKIMH N0 €€ TpaduKy.

K koHIy 00yuenus B 9 kjiacce oOyJaromuiics MoJIyquT CIeIyIOLINe MPeIMETHbIE Pe3yIbTaThl:



Yucia 1 BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAI0UMBATh PALIMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIIA.

Beimonuate apudmernyeckue ACHCTBHS C PALMOHAJIBHBIMM YHCIAMH, COYETas YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUUCICHUS C HPPALMOHAIIBHBIMH YU CIIAMHU.

Haxomuth 3HaueHMs cTeneHeil ¢ LenbIMU IOKa3aTeNssMU U KOPHEH, BBIUMCISATH 3HAUYEHUs
YHUCJIOBBIX BBIPAKCHUM.

OKpyryiaTh AEHCTBUTEIbHBIE UYUCIIA, BBIIOJHATH NMPUKUIKY pE3yJbTaTa BBIUMCIEHHUH, OLEHKY
YHCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HepaBeHCTBA

Pemarps nuHelHble M KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSILMECS K HUM, IpocCTeHiiue
IpoOHO-pallMOHATIBHBIE YPABHEHHS.

Pemars cuctembl OBYX JIMHEMHBIX YpPaBHEHHH C JBYMs IEPEMEHHBIMH M CHCTEMbI JBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEUHBIM.

Pemaths TekcTOBBIE 3a7auM anreOpanyecKuM CHOCOOOM C MOMOIIbIO COCTaBJIEHHUS ypaBHEHHS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs IIEpEMEHHBIMU.

[IpoBoaUTE MpOCTEMIINE HCCIENOBAHMUS YPAaBHEHUHM M CHUCTEM YpPaBHEHHM, B TOM 4YHUCIE C
MpUMEHEHHEeM TpaduyecKuX TMpeAcTaBleHUu (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WM CUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemats nuHeliHble HEpAaBEHCTBA, KBAapAaTHbIE HEPABEHCTBA, M300paxaTh pelIeHHEe HEPaBEHCTB
Ha YUCJIOBOW MPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI0 CUMBOJIOB.

Pemath cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO, N300paxkaTh pelICHNE CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSAMOIL, 3alIUCHIBATH PEIIEHUE C
MTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA [P PEIICHUH Pa3IMYHBIX 331a4.

D yHKUUHA

PacnoznaBate GyHKIMHM HM3y4eHHBIX BHJIOB. [lOKa3bIBaTh CXeMAaTUYECKH pACIIOJIOKEHHE Ha
KOOPAMHATHOM TIOCKOCTH TpadukoB (yHkiuil Buga: Y = kX, y =kx + b,y =k/x,y =ax2 + bx +c,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHI KO3(QDUINEHTOB, ONHMCHIBATE CBOIMCTBA (DYHKIIHIA.

Crpoutsb 1 U300paXkaTh CXeMaTUYECKU IpaQUKU KBaIpaTUYHBIX (DYHKIUH, OMKCHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

Pacno3znaBate kBagpaTHuHy0 (YHKIUIO 1O (opmyre, MPUBOAUTH MPUMEPHI KBaJpPaTHUHBIX
GyHKIMM U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe 0CJI€10BATEIBHOCTH U MPOTrPECcCUN

PacrioznaBath apudMeTHUECKyr0 MW TE€OMETPHYECKYI0 MPOTPECCHH MPU pasHBIX CHocodax
3a/1aHHUs.

BbInoNHATE  BBIYMCIEHUST C HCIOJB30BaHMEM (QOopMya N-ro uieHa apuMeTH4YecKOod Hu
F€OMETPUUYECKOU MPOrPECCUil, CyMMBbI ITEPBBIX N YJICHOB.

N300paxkaTh 4iaeHbl HOCIEA0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHOMN TIOCKOCTH.

Pewate 3amaum, CBs3aHHBIE C YMCIOBBIMM IIOCJIEIOBATEIBHOCTAMU, B TOM YHUCIE 3a/aud M3
peallbHOM JKU3HHM (C UCTIOIb30BAaHUEM KAbKYISITOPA, IU(PPOBBIX TEXHOJOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qHcIia https://m.edsoo0.ru/7f415b90
bubmmoreka [{OK
2 AZTeOpameCKue BhIpLKeHiA 27 ! https://m.edsoo0.ru/7f415b90
bubmmoreka [{OK
3 YPABHEHNA 1 HEPABEHCTBA 20 . https://m.eds00.ru/7f415b90
bu6moreka [IOK
4 Koopmumaret u rpadukn. Gymicm 24 . https://m.eds00.ru/7f415b90
bu6moreka [IOK
> Tosropere 1 0bobmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoTbI pecypesl
bubmmoreka [{OK
1 Yucna u Beruncienus. KBajparHbie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucierusi. CTeneHp ¢ 1eIbiM 7 bubnuoreka [JOK
HOKa3aTesneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKEHUSI. 5 1 bubnuoreka [JOK
KBaaparubiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPaKEHUS. 15 1 bubmuorexa [JOK
AureOpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DymiciH. OCHOBHEIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Dymxuun. ucnossie pyniun o https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 Tosropere 1 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
qucliia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 https://m.edso00.ru/7§419d08
bu6moreka [IOK
> Dynkuun 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble OCIEA0BATEIBHOCTH 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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