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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOyd4aromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AIreOpandeckue BbIPRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBAETCS Ha MPOTHKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUKCICHUS» CIYXKHUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHpOBAaHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
y4eOHbI  MaTepuan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl MOCTPOEHHS] MaTEMATHYECKUX MOJEJEH,
OINKCaHMsI MPOLECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJesn sl OIMCaHus
U HCCIIeIOBAaHUs Pa3HOOOpPA3HBIX MPOLIECCOB M SIBIEHUI B mpuponae u odmectse. V3ydyeHnue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMuHbIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnrebpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. IloHsATHE paMOHaIBHOTO YMCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypaJbHBIM IOKa3aTEJIEM: ONPEIEIICHNE, IPe0Opa30BaHUE BBIPAKEHUN Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jjaul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IIPAKTUKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpnHownenbl 1 MHorouwieHbl. CteneHb MHorouseHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOro4JeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHMs, IIpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpadpuk. Cucrema JIBYX JTHHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsimMod. UucinoBble NMPOMEXKYTKU. PaccrosiHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocted. [lonsartue ¢ynkumuu. ['padpuk  ¢ynkumu. CpoiicTBa  (QyHKIMIA.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuun y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KUIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonsatue 06 wuppanuoHanbHOM uucie. JlecsaTudnble
NpUOJIMKEHNsT UpPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH M UX
IPUMEHEHHUE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW M BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YUCIIA.

Crenens ¢ 1enbIM 1okasarenaeM u e€ coiicTsa. CTaHgapTHas 3alMCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne ainredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBa

KBanpatHoe ypaBHeHue, ¢dopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteifmue npo6GHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpIpeTallds YpPaBHEHUN C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gpynkuuu. O6GnacTe ONpeaesieHns U MHOXKECTBO 3HaueHu (yHKkiuu. CrnocoObl
3aaHus QyHKIUH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYyHKLUH, OTpaXKaIOLUMX peabHbIe MPOIECCHI.

@YHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxumn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.



9 KVIACC

Yuciia 1 BLIYUCICHUA

PanyonaneHble yKcia, UPpallMOHAIbHBIE YNCIA, KOHEUHbIE U OECKOHEYHbIE NECSITUYHbIE
npodu. MHOXKEeCTBO J€HCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE 4YHCIA KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YHUCJIAMHU.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHpPA, JIUTEIBLHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MHUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4yucel.
ITpukuaka v oLeHKa pe3yIbTaTOB BEIYACICHUI.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. [Ipumepbl penieHHs ypaBHEHUH TpeTbed M YETBEPTOM CTENEHEn
Pa3JIoKEHUEM HA MHOKHTEIIN.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHEHMH.  PemeHume  TEKCTOBBIX  3ajaau
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMU U ero rpaguk. PemieHue cucteMm ABYX JMHEWHBIX
YpaBHEHUN € JBYyMs IIEpEMEHHBIMU. PeleHne cHucTeM JBYX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoH creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOW NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboIIbl, 0OCb CHMMETPHH MapadoIIbl.

I'paduku pynkmmii: y = kx, y =kx +b, y =k/X,y =x3,y = VX, Y = |X| u ux cBoiicTBa.

Yucii0BbIe NMOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTHE YMCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHNE TOCIEN0BATEIBHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-To wiieHa.

Apudmerndeckass UM reomeTrpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPECCHil, CyYMMBI NIEPBBIX N YIECHOB.

N3o00paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPHUYECKOM Mporpeccuid TOYKaMU Ha
KOOPJIMHATHOM IJIIOCKOCTH. JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT. CIIOKHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHS IIporpaMMbl y4deOHOro Kypca «Amredpar
XapaKTepU3yIOTCSL:

1) naTpuoTnyecKoe BOCIINTAHME:

IIPOSABJICEHUEM HHTEpeca K IPOLUIOMY H HACTOALIEMY POCCHHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHMSAM PpPOCCUMCKHMX MAaT€MaTUKOB M POCCHUICKOU
MaTEMaTHYECKOM LIKOJbI, K UCIIOJIb30BAHUIO 3TUX AOCTHKEHUN B IPYTUX HayKaxX U MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TIpaXJaHMHA W peajlu3allid ero Impas,
MIPEJICTaBJICHUEM O MAaTEMaTH4YECKMX OCHOBaX (PYHKIMOHUPOBAHUS pAa3IUYHbIX CTPYKTYD,
SIBJIGHUH, MPOLEAYp TPakJaHCKOro oOuiecTBa (HampuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3THYECKUX NpoOJeM, CBS3aHHBIX C MPAKTUYECKUM INPUMEHEHUEM JOCTHKEHHH
HayKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B pELIEHUM IPAKTUYECKUX 3a]ady MaTeMaTH4eCKON
HaNpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOro oO0pa3oBaHMs Ha MPOTSDKEHUM BCel
KHU3HHU JJIS1 YCIIEIIHOM NpogecCHOHaIbHOM JEeSITEeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUI,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HHAMBHIYAJIbHOM TpaeKkTOpuu OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYeCcKoOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHATHIO MaTEeMaTUYECKHX
00BEKTOB, 3a/1a4, PELIEHUN, pacCy I€HUNH, YMEHUIO BUJETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAaIell B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX MpPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJIOBEKa, MPUPOAbI U OOIIEeCTBA, IOHWMAaHUEM
MaTeMaTHYeCKOM HaykKh Kak c@epbl YelIOBEYECKOW esATENbHOCTH, J3TanoB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHs LIMBWIN3ALNHN, OBJIAJEHUEM SI3bIKOM MATEMAaTUKH M MAaTEMaTU4ECKOU
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpa, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMH
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMHUpPOBaAHKE KYJAbTYPbI 310POBbSl U SMOLHOHAJIBHOIO
Osaromosty4ms:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3[0POBbS, BEACHUS
3JI0pOBOT0O 00pa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUNA U OTAbIXA,
perynspHas (usuyeckass akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKA peQieKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JIpyroro 4eloBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTalel Ha NMpPUMEHEHHE MAaTeMaTHYeCKMX 3HAHUHM I pelieHHs 3ajad B 001acTu
COXPAHHOCTH OKDYKAIOIEH Cpelbl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXHBIX
MOCTICICTBUM Ul OKpY’Karollei cpenbl, 0OCO3HAHHEM TIJI00abHOTO XapaKTepa SKOJIOTHYECKUX
poOIeM U yTeH UX perieHus;

8) ajanTanus K U3MEHAKOIMMCS YCJIOBUSIM CONUAJIBHON U IPUPOIHOI Cpebl:



TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEOMPENENIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH

KOMIICTCHTHOCTH YCPC3 MPAKTUYCCKYIO ACATCIIBHOCTH, B TOM YHCJIC YMCHHUC YUUTHCA Yy APYIUX
J'IIOI[Cﬁ, HpI/IO6peTaTB B COBMECTHOI JACATCIIPHOCTH HOBBIC 3HAHMA, HABBIKM M KOMIICTCHIIUM U3

OIIbITA IPYTHX;

HE00XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWUH, B TOM 4ucie (OPMYJIHUPOBATh UIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX W SABICHHAX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUN 1 KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TpEOYIOIIMHA KOHTpMEp, KOPPEKTHPOBATh IPUHUMAaEeMble pEIICHUS U ACHCTBUS,
(opMyIHPOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUSA
Ba3zoBbie Joruyeckue aeiicTBus:

BBISIBJISAITh M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKHM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHWH MEXIYy NOHATHAMH, (OPMYIMPOBATH ONPEACICHHUS MOHATHH,
yCTaHaBJIMBAThH CYNIECTBEHHBIN NPU3HAK KiacCH(UKau, OCHOBAHUS sl 0000IIeHUs U
CPaBHEHHs, KpUTEPUU ITPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMyTupoBaTh W NpPeoOpa3OBHIBATH CYXIACHUS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIE, YCIOBHBIE;

BBISIBIIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (paKrax,
JAHHBIX, HAONIOJEHUSIX M YTBEPXKICHUSAX, NpeAsaraTb KpPUTEPUU Ui BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

pa3buparhb 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IIPSMbIE U OT MPOTUBHOTO),
MIPOBOAUTHh CAMOCTOSATEIBLHO HECIOKHBIE JI0Ka3aTelbCTBA MaTeMAaTHUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTAallUI0, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYX/ICHUS;

BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3aqaud (CpaBHHMBATh HECKOJBKO BapHUaHTOB
peleHust, BEIOUpaTh Hanbosee MOAXOMAUIMNA C YyUETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHEB).

Bba3oBble ucciaenoparelbcKue AeiCTBHS.

UCIONIb30BaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS,
(hopMyIIIPOBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIEMY, CAaMOCTOSITEITLHO
YCTaHABIIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHEHUE;

MPOBOJMTH IO CaMOCTOSITEIBHO COCTABJICHHOMY TIUIAHY HECJIOXKHBIA JKCIECPUMEHT,
HEOOJBIIOE HCCIEOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOi;

CaMOCTOSITENIbHO ~ (OpMYJIHpOBaTh  OOOOIIEHHS M BBIBOABI 0  pe3yJbTaTaMm
MPOBEIEHHOTO HAOJIOJICHUS, MCCIICIOBAHUS, OICHUBATH JTIOCTOBEPHOCTH ITOTYYCHHBIX
pe3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3MPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCa, a TAK)KE BBIIBUTATh MPEATIOI0KCHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:



BBISIBJISTH HEIOCTATOYHOCTH M U30BITOYHOCTH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH WHOOPMALIUIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelIaeMble 3aauu
CXeMaMH, AuarpaMMaMiu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTH MHQOPMAIMK 110 KPUTEPUSM, MPEUIOKEHHBIM yYUTENIEM WU
chOpMYyIUPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXJIEHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMH
OOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHMs 3a/aud, KOMMEHTUPOBATh
MIOJTyYEeHHBIH pe3ysbTar;

B X0Jle 00CYXKICHHUs 3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbl, IpOoOIeMbl,
peraemMoi 3a/1auu, BHICKA3bIBaTh MJI€U, HAIlEJICHHbIE HA MOUCK PELICHUs, COIOCTABIATh
CBOM CYXKJEHHS C CY)KICHHUSMU JIPYIrMX YYaCTHUKOB JUaora, 0OHapy>KMBaTh pa3inyue
U CXOJCTBO IMO3UIMHA, B KOPPEKTHOH ¢Gopme (HopMyIHpoBaTh pa3HOTIACUS, CBOH
BO3PAKECHMUS;

MIPE/ICTABIATh PE3Yy/IbTaThl PELIECHUS 3a/lauM, SKCIIEPUMEHTA, UCCIEN0BAaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad IMpe3eHTaluud U
0COOEHHOCTEN ayIUTOpUH;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIECTBAa KOMaHHON U MHAMBUIYAIbHON pabOTHI MIpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;

IIPUHUMATD 1I€JIb COBMECTHOM IESTEIBHOCTH, INIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pactpeensTh BUJbI padoT, JOrOBApUBATHCS, 0OCYkIaTh MPOLECC U PE3yJIbTaT
paboThl, 000011aTH MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IpYTHE), BBIIOIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH CBOM JAEHCTBUS
C IpYTMMH 4YJ€HaMU KOMaH[bl, OLIEHMBATh KaYeCTBO CBOET0 BKJIaJga B OOMIMI MPOJIYKT
110 KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1€l CTBUA
Camoopranuszaums:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, QJTOPUTM peIIeHus 3aqadd (WM ero 4YacTb),
BbIOMpaTh cHoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELICHUI C y4ETOM
HOBOM MH(pOpMaLIUN.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BIIQJIETh CIOCOOAMU CAaMOIIPOBEPKU, CAMOKOHTPOJISL TMpoIecca M pe3yibTara pPerieHus
MaTeMaTHYeCKOM 3a/1a4H;

MPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH MPH PEIICHUU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HANJACHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYJHOCTEW;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa ACATEILHOCTHU MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSICHSITH IPUYMHBI JTOCTHKECHUS WU HEJOCTHUKECHHUS 1Ie]I, HAaXOUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIbTATbBI

K koHumy oOydeHus B 7 KJjacce OOy4arOIIUICS IOJYYUT CIEAYIOLIUE IPEIMETHbIE
pE3yJIbTaThI:

Yucna v BbIYMCICHUA

BeimonuATe, coderas ycTHbIE M NHCbMEHHBIC NPUEMBI, apupMETHYeCKHe ICHCTBUS C
palMOHAIbHBIMU YHUCIIAMHU.

HaxonuTe 3HaueHMs] 4YMCIOBBIX BBIPAXKEHUH, NPUMEHATh pa3zHOOOpasHble CHOCOOBI U
npu€Mbl  BBIYUCICHHUS 3HAYCHWH JAPOOHBIX BBIPAKEHUH, COIEp)KAIIUX OOBIKHOBEHHBIC W
JeCATUYHBIE Apo0u.

Ilepexoauth OT 0aHON (HOPMBI 3amucU 4Yucesl K JApyroi (mpeoOpa3oBbIBaTh JECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOBD).

CpaBHUBaTh U YHIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUAKY U OLEHKY pE3yJbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUH YMCIOBBIX
BBIPA)KCHUM. BBINOIHATE JENCTBUA CO CTENEHSMHU C HaTypaJbHBIMU IIOKA3aTEIIAMH.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemarp mIpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSA3aHHBIE C OTHOLIEHUEM BEJIUYMH,
MIPONOPLUOHAIBHOCTBIO BEIUYHH, IPOLEHTAMU, HUHTEPIPETUPOBATH PE3YJILTATHI PEILICHUS 3aa4 C
y4€TOM OrpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B Mpolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHATe mpeoOpazoBaHus 1€JI0T0 BBIPAXKEHHUS B MHOTOWIEH MPUBEIECHUEM IMOIJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE yMHOXEHHWE OJHOWIEHa HAa MHOTOWIEH M MHOIOYWIEHAa HAa MHOIOYIIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3IoKEHUE MHOTOWICHOB HAa MHOMKHTEIW C IIOMOLIBIO BBIHECEHUS 3a
CKOOKH OOIIEro MHOXHTENs, TPYNIUPOBKU ClIaraéMblX, NMPUMEHEHUS (OpPMYN COKpAIIEHHOTO
YMHOKCHUSL.

[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB I pEIIeHUs pa3IuYHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMU MOKa3aTeNsAMHU JJIs peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHEHHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, MPHUMEHSS NpPaBWIA IEpeXoja OT
HUCXOJHOIO YpPaBHEHMS K pPaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCA JIM YHUCIO KOPHEM
YPaBHEHUS.

ITpumensTh rpaduyeckre METOIbI TP PELLICHUH JIMHEHHBIX YPAaBHEHUN U X CUCTEM.

ITonGupats npuMepsl nap YuCel, ABISAIOIINXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C JBYMs
[IEPEMEHHBIMU.

CtpouTb B KOOPAMHATHOW TUIOCKOCTH TpauK JUHEWHOTO YypaBHEHUS C JABYMS
NIEPEMEHHBIMHU, NOJIb3YsCh I'PaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemate cucTeMbl ABYX JHMHEHHBIX YpaBHEHHH C ABYMsI IEPEeMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocraBisaTh W pemaTh JUHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIOBUIO 3aJayl, HMHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4d IIOJyYCHHBIN
pe3yInbTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOYKHU, COOTBETCTBYIOIME  33JaHHBIM
KOOpJIUHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKMChIBaTh YHUCJIOBBIE IMPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 3a/JIaHHBIM KOOpPJMHATaM, CTPOUTH
rpaduky muHeiHbIX QyHKuuiA. CTpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIHUYUHAMU: CKOPOCTH,
BpEMSi, pACCTOSIHHE, TICHA, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOUTEIHLHOCTD, BpeMs, 00BEM paOOTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuil crocod MpeacTaBiIeHUS U aHalu3a WHGOpMaIUU, U3BJICKaTh U
HUHTEPIPETHPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOy4aromUMWCA TOJYYUT CICAYIOIMIUE TPEIMETHBIE
pe3yJIbTaThl:

Yucsa v BbIYUCJIECHUSA

Hcnonbs30BaTh HavalbHbIE MPEACTABICHUS O MHOMXECTBE JIEUCTBUTENIbHBIX YHCEN IS
CpaBHEHUsA, OKPYIJICHHS M BBIYUCICHUH, HU300pakaTh JEUCTBUTENIbHBIC YKCIIa TOYKAMHU Ha
KOOPJIMHATHOMN IIPSIMOIA.

[TpuMeHsTh MOHATHE apU(METHIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBapaTHbIE KOPHHU,
UCTIONIB3YSl TPU HEOOXOAMMOCTH KAJbKYJISITOP, BBHIIOIHATH MPEOOpa3oBaHMs BBIPAKEHUN,
coJiepKalInX KBaJpaTHbIe KOPHU, UCTIONb3Ysl CBOMCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIUX W MaJIBIX YHUCEN C TMOMOIIBIO JECITHYHBIX IpoOed u
creneHel yucina 10.

AuaredpanyecKkue BbIPaKeHHUA

[IpuMeHATh TOHATHE CTENEHW C IEJIbIM IIOKa3aTeJIeM, BBIONHATE TPeoOpa3oBaHUs
BBIPOKECHHH, COEPIKAIIUX CTENEHU C IIEJIBIM TTOKa3aTeJIeM.

BBIOMHATE TOXKAECTBEHHBIE MPEOOpa30BaHUS PANMOHAIBHBIX BBIPAKEHHH HA OCHOBE
MpaBWJI JCHCTBHUI HAaJl MHOTOWICHAMH U allreOpandecKiuMH IpOOsSMHU.

PackmanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTsr mpeoOpa3oBaHus BRIpAXKCHHUH JIJISl PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHeitHbIC, KBaJpaTHBIE YPAaBHEHUSI U PAIlHOHAIBHBIC YPAaBHEHMsI, CBOJSIIUECS K
HUM, CHCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTENIlINE UCCIEOBAaHUS YPAaBHEHUM U CUCTEM ypaBHEHHI, B TOM YHCIE C
MPUMEHEHHEM Tpa@UIeCcKuX MpeAcTaBleHUH (yCTaHABINBATh, UMEET JIM YPaBHEHHE WIH CHCTEMa
YpaBHEHUI pelleHusl, €ClIU UMEET, TO CKOJIBbKO, U TIpoyee).

[TepexomuThs OT ciOBeCHOW (GOPMYIMPOBKH 3afaud K e€ anreOpandeckoll MOAEIHU C
MOMOIIIbIO COCTABJICHUS] YPABHEHUSI WJIM CUCTEMbl YPABHEHU I, HHTEPIIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4yl MOJIyYeHHBIA Pe3ybTar.



[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLICHKH, pPellaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW NEPEMEHHOH M WX CHCTEMBI, JaBaTh TIpa(UyecKyl0 WILTIOCTPAILIUIO
MHO>KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUT

[ToHnmath U UCMONIB30BaTh (PYHKIIMOHAIbHbBIC MOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJIUYECKHE
0003HAaYCHHS), ONPEEIIATh 3HAaUeHUEe (PYHKUIMHU 10 3HAYCHUIO apryMeHTa, ONpeAeysTh CBOMCTBA
¢byHKIIMYN IO €€ rpaduKy.

Crtpouts rpaduku 31eMEeHTapHbIX PYHKINN BUA:

y = kI, y = X2,y = x3,y = [X|, y = VX, onucbiBaTh CBOICTBA YHCIOBOIl QYHKIMHA 110 €8
rpaduky.

K xonmy oOyuenuss B 9 kJacce OOy4arOIUMNCA TOJTYYUT CICAYIOIMIUE TPEIMETHBIC
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YHIOPSAJOYNBATH PALIMOHAIIBHBIE U UPPALIMOHATILHBIC YHCIIA.

BeimonsaTe apudmMeTnyeckre AeHCTBUS C pallMOHAIBLHBIMU YWCIIAMH, COYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUSI C UPPALMOHATIBHBIMU YU CIIAMHU.

HaxomuTh 3HaueHUs cTeneHeil ¢ LenbIMU MOKa3aTeNsIMU U KOpPHEH, BBIUUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHU.

OxpyryisiTh JAEWCTBUTENbHBIE 4YHCIIA, BBINOJIHATH HPUKHUAKY pe3ysibTaTa BbIYMCICHU,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHelHbIE ¥ KBaJIpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOASAIINECS K HUM, IPOCTEHIITNE
JIpOOHO-pallOHAJIbHBIE YPABHEHMUS.

Pemarb cucteMbl ABYX JIMHEWHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemate TekcToBbIE 3aJaud  anreOpanvyeckuM CIOCOOOM C TOMOUIbIO COCTaBJICHUS
YPaBHEHUS UJIU CUCTEMBI IBYX YPaBHEHUU C JBYMS IEPEMEHHBIMHU.

[IpoBoanTH mpOCTEHIINE UCCIENOBAaHUS YPAaBHEHUM M CHCTEM YPAaBHEHMI, B TOM YHUCIE C
MIPUMEHEHUEM IpapUuecKHX MpeacTaBleHui (ycTaHaBIMBaTh, UMEET JIU YpaBHEHHE WM CHCTEMA
YpaBHEHMH pELIeHHUs], €CIIM UMEET, TO CKOJIBKO, U poyee).

Pemate JsMHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh pElICHUE
HEpaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarb cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIPATHOE
HEPaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOM MpsIMOI, 3amHCHIBATH
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3aj1au.

DOYyHKIUT

Pacrnio3HaBath (yHKIIMHM W3Y4eHHBIX BUJOB. [l0Ka3bIBaTh CXeMaTHUECKU PACIOIOKEHUE HA

KOOPJMHATHOM TUIOCKOCTH TpadukoB GpyHkuuil Buaa: Yy = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = x|, B 3aBuCHMOCTH OT 3HaYeHHMiI KO>()(YHUIMEHTOB, ONMHUCHIBATE CBOICTBA

byHKIHA.

Crpouth M u300pakaThb CXEMaTHYECKH TpadUKd KBaJpPaTUYHBIX (QYHKIHUH, OMUCHIBATH
CBOWCTBA KBaJIPaTUYHBIX (PYHKIMN MO UX TpaduKaMm.

Pacrio3HaBath KBasipaTHUHYIO QYHKIUIO IO (OPMYJIe, TPUBOIUTH TPUMEPHI KBaAPATUIHBIX
GbyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUH.



YucioBble MOCI€10BATEILHOCTH U IPOrpeccuu

Pacrio3naBath apuMETHUECKYI0 U T€OMETPHUECKYIO MPOTPECCHUU TMPH Pa3HBIX CIOCO0ax
3aJ1aHusl.

BbINONMHATE BBIYUCIECHUS C HCIONb30BaHHEM (GOpMyNl N-ro wieHa apu(MeTUdecKol u
reOMETPHUUYECKOI MPOrpeccuii, CyMMbI MIEPBBIX N UJICHOB.

N300paxaTh 4iICHBI OCIEIOBATEIILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemiate 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIEI0BATEILHOCTAMH, B TOM YHCIIE 3aJ]a4H U3
peasbHOM JKU3HHU (C UCTIOIB30BAHUEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecTBO yacon
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LN (POBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
1 Yucna u BeIYKUCICHUS. PariuoHanbHEIS o5 1 bubnunorexa LIOK
yucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJrCOPanteCKNe BEIPAKCHHA 27 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopanwatst u rpaguici. Gyniiun 24 ! https://m.edso0.ru/7f415b90
bubnuoreka [{OK
> Tosopenne i 060bmierne 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5
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8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LN (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
bubnunorexa LIOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1elbM 7 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBanpatublii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubanorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. KBagparubie bubmmorexa [JOK
5 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) 4
o YHKUHH. THCAOBEIE GyHKUHH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 [osTopenne 1 obodmenHe 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acosB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Uucna u Beruucienus. JlelicTBUTENIbHbBIC 9 bubnmoreka [JOK
qucIia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnunoreka [HOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUN https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
° Dy 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucioBbIe MOCIEN0BATEIHHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6
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