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MOACHUTEJIBbHAS 3AIINCKA

Anrebpa sBISETCS OAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OOIIEro oOpa3oBaHHS: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHHUILINH, KaK €CTECTBEHHO-HAyYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydalomuxcsi HAy4YHBIX MPEACTABICHUH O MPOUCXOXKACHUU € CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TPHUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurBaeT pa3BUTHE YMEHUS HAa0JII0/1aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GopMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTHYECKOTO MBIIUIICHUS OOYYalOIUXCsA: OHH HCIOJIB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanosiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITEIbHOE  pEIeHUE 3agad  sBJsieTcs  peaiu3anueit
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOTO OOIIETo
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKaTeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHsS U HEpPaBEHCTBa», «DyHKIUN.
Kaxnas u3 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCSA HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus ydyeOHOro Kypca
00yJaromuMCs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lelax MaTeMaTHYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOLIME OBJAQJACHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOro
s3pika. CopepKaTebHOW U CTPYKTYPHOW OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue iuHUM «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOW JUISl JalibHEHIIETro
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(bOpMHpPOBaHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPANMOHAIBHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YMCIIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpanuecKkux JHHUA — «AnreOpanueckue BBIPDAKEHUS» W
«YpaBHEHUSI W  HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydarommMxcs
MaTeMaTHUYECKOTo armrmapara, HEOOXOAMMOro i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHus
yueOHBIi  MaTepuan TPYNNHpPYeTcs BOKPYT  pallMOHANBHBIX  BBIpAXKEHHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEMAaTUKH KaK s3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OTIMCAaHUS TIPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATUKU, M OBJAJICHHE HABBIKAMHU JCAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHANIBHO-TpaQUYECKON  JMHUM  HAIEICHO Ha  IOJydeHHE
00yJarmUMHUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYecKOW MOJENU JJIsi ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX IPOIECCOB M SIBICHUI B mpuponae W odmectBe. M3ydeHue
MaTepuana CIocOOCTBYET PAa3BUTHIO Yy OOYyYaIONMIUXCS YMEHHUS HCIIONb30BaTh pPa3UYHbBIC
BBIpA3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,




BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYpBI.

Cornacno yueOHOMY Tu1any B 7-9 kitaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOPBIH
BKJIIOYAET CJICAYIOIIME OCHOBHBIE pa3felbl colepkaHusa: «Yucna ¥ BBIYHCICHUSY,
«AnredpanydecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIUN.

Ha n3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 vaco: B 7 knacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Yucia ¥ BBIYHMCICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0]l OT OAHOM (Gopmbl 3amucu apodel K
apyroi. IloHsATHE palMOHAIBHOTO YKCIIA, 3allMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMU. Perienue 3a1a4 U3 peanbHO
NPaKTUKX Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpeleNieHHe, IpeoOpa3oBaHue BbIPAKEHUM Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[aud Ha MPOLEHTHI, peIIeHHE 3a/la4 U3 PealbHOM
IPAKTUKU.

[TpuMeHeHre TPU3HAKOB JEIMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPOIOPLMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKECHUS C NEPEMEHHOW. JomycTMMble 3HAYEHUSA
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIP@)KEHUS, IPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, NMpaBUila PaCKPBITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracéMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U MHOroujieHbl. CteneHb MHorowieHa. ClloKeHHe, BHIYMTAHUE, YMHOKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJ[paTOB. Paznoxenune MHOTOYJIEHOB
Ha MHOXUTEIIN.

YpaBHeHusI 1 HePaBEeHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHMs, NpaBuiIa NpeoOpa3oBaHUs YpaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOH, YHUCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHrue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YPaBHEHMH IO YCJIOBUIO 3ajaud. Pemenue
TEKCTOBBIX 3a/J]a4 C TIOMOILBIO YPABHEHUH.

JluneitHOe ypaBHEHME C ByMs NEPEeMEHHBbIMU M ero rpapuk. Cuctema ABYX JUHEHHBIX
yYpaBHEHMI ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pernieHns: TEKCTOBBIX 3a7jayd ¢ ITOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara toukm Ha npsmoil. UuciioBble NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHast cuctema koopawHat, ocu OX m Oy. AOcmucca W opauHaTa TOYKH Ha
KoopAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonatue Qynkuuu. I'padux ¢ynkuuu. CpoiicTBa (QyHKUIU.
Jluneiinas ¢ynkuus, e€ rpaduk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPAaBHEHHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUSA




KBanpatHelii kopenb u3 umcna. [loHstTne 00 wuppamuoHanbHOM uucie. JlecsTHUHBIE
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoWCTBA apu(METHUECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPRKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckne BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpanyeckod napoou. CrokeHwue,
BBIUYUTAHUE, YMHOKEHHUE, JeJeHNEe anreOpandeckux aApoOeil. PanmoHanbHble BBIpQKEHUS M MX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, (opMyna KopHeH KBajapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMH, cBogAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. IIpocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

['padmueckas uHTEpIpeTaldsd YpaBHEHUNW C JBYMSI INEPEMEHHBIMM M CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INepeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3ajau anreOpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOI.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHEWHBIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkumu. O6racTh OMpeneneHns U MHOKECTBO 3HadeHUH (QyHKIMH. CrocoObI
3a1aHus QYHKIIHM.

I'padux ¢ynkuuu. Urenwe cpoiicTB ¢yHkuuu mo e€ rpaduky. Ilpumepsr rpadukon
(GYHKLUH, OTpaXKaIOLINX peaJibHbIE IPOLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpAaTHYIO MPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX
rpadukn. Oyrximpn Y = X2, y = X3, y = Vx, y=|x|. ['padudeckoe pemenne ypaBHEHHIT H CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHUSA

PanyonanbHble yncia, UppallMOHAIbHBIE YHMCIa, KOHEYHbIE M OECKOHEUHBIE JIeCATUYHBIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENIbHBIE 4MCIAa KaK OECKOHEUYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHEHUE JEHCTBUTENBHBIX YHCEN, apupMETHUYECKHe AEHUCTBHUS C JeHCTBUTEIBbHBIMU
YUCIIaMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue dYuced.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIUNCICHHM.

YpaBHeHHusI M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-panMoOHANbHBIX  ypaBHeHUH.  PemeHuwe — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs NEpEMEHHbIMU M ero rpaguk. Pemenue cuctem ABYX JIMHEHHBIX
YpaBHEHUU € ABYMs INEepeMEHHBbIMU. PelieHune cucTeM [BYX YpaBHEHHH, OJAHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpEeTaLns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEpEMEHHBIMHU.

Perrenune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM.




YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucrteM JIMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoictBa. [lapabona, KoOpauHATHI BEPILUHBI
napaboJibl, 0Ch CAMMETPHUU NapaloIbl.

I'padukn Gpyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y=x, Yy = || u ux cBoiicrsa.

Yucii0BbIe MOCIE10BATEIBHOCTH U NPOrPECCUH

[ToHsiTHE YMCIIOBOM MOCIIENOBATENBHOCTH. 3aJaHuE MOCIEA0BATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u hopmyIoi N-ro dieHa.

ApudmeTrnueckass M TeOMETpUYECKass  MPOTPECCHH. @opMyibl N-T0 wieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI IIEPBBIX N YICHOB.

N3o6paxenue wieHOB apu(pMETUYECKOW M TeOMETPHUYECKON MpOrpeccHii TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE Ppe3yabTAThl OCBOGHUSI IPOrpaMMbl  y4yeOHOro Kypca «Anredpa»
XapaKTEepPU3YHOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

IPOSIBJICHUEM HHTEpeca K MPONUIOMY UM HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHICKOU
MaTeMaTUYeCKON IKOJIbl, K UCIIOJb30BAHUIO 3TUX JOCTUKEHUN B APYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEW TIpakJaHWHA M peau3aldyd €ro Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP Tpa)KAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX MPUHILIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BociUTaAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE B PEUICHHM NPAKTUYECKUX 3aJad MaTeMaTHU4ecKOM
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro 0Opa30BaHUs Ha MPOTSHKEHUH Beei
YKU3HU JJIs YCHEIIHON NMpoQecCUOHANbHON 1eATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOW TpPAeKTOpUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, paCCYKICHH, YMEHUIO BUIETh MaTeMaTUYeCKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHNS:

OpUEHTAIel B JEeATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBeKa, MNPHUPOIb M O0OILIecTBa, MOHUMaHHEM
MaTeMaTUYeCcKOl HaykKu Kak cdepbl 4YelOBEYECKOH MAedTeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIS1 Pa3BUTHUS LIUBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJCHUEM NPOCTEHIIMMU HaBbIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3/I0POBbSI H IMOIIMOHAILHOTO
Os1aromosyqusi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHMEe 3HaHMsI B MHTEpPEcax CBOErO 370pPOBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37]0pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U




OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMMOKY M TAKOI'0 )K€ IpaBa PYyroro 4eiaoBeKa;

7) 9K0JIOTHYEeCKOe BOCTIMTAHME:

OpHUEHTalMel Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWM Ui pelleHus 3ajad B 001acTu
COXPaHHOCTH OKpYXKarolleld Cpeapl, IUIAHUPOBAHMS IOCTYIKOB M OLIEHKH HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollled cpesibl, OCO3HAHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX pPELeHus;

8) aganTanus K N3MeHAIOIMMMCS YCJIOBHIM COMUAIBHON U MPHPOTHOM CpebI:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSAX HEOIPEICIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEeATeIbHOCTh, B TOM YHCIE YMEHHE YUUTbCA Yy IPYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIBITA JAPYTHX;

HEOO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUHU, B TOM 4Hcie (OPMyIHUPOBATH HICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYyallUlO, BOCIPUHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOIUIl KOHTPMEp, KOPPEKTUPOBAaTh MPUHUMAEMbIC PEIICHUS U
neicTBus, GopMyJIUpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISATh M XapaKTEPU30BaTh CYILIECTBEHHbIC MPU3HAKY MAaTEMATUYECKUX OOBEKTOB, MOHATHA,
OTHOIICHWA MEXAY MOHATUAMH, (OPMYIHPOBATH ONPEACICHHUS TOHSATHHA, YCTaHABIUBATH
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMHM, OCHOBAHUSA JJIs1 0000IIEHHS U CpaBHEHUS, KPUTEPUH
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpPa3OBbIBATh CY)KICHHS: YTBEPAUTENIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (haKkTax, JaHHBIX,
HAOJIOICHUSAX W YTBEP)KICHUAX, TpeiaraTh KPUTEPHH ISl BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

JieNiaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

pa3dmparh JIOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKICHHWH (MIpsiMble W OT TPOTHUBHOTO),
IPOBOJIUTH  CaMOCTOSITEJIbHO — HECIIOKHBIE  JIOKa3aTelbCTBA  MaTeMaTH4eCKUX  (HaKkToB,
BBICTPAWBaTh AapryMEHTAIlMIO, TPHUBOJUTH MPHUMEPHl H KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh CcHoco0 pelieHus yueOHOW 3a/iayu (CpaBHUBATh HECKOJIBKO BapHaHTOB pPELICHMS,
BbIOMpATh HanOOJIee MOAXOAAIINHA ¢ Y4ETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).
ba3oBble nccienoBarebckne 1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATENIbCKUNA HHCTPYMEHT MO3HaHUSA, (OPMYIHPOBATh
BONPOCHI, GUKCHUPYIOLIUE MPOTUBOpPEUHE, TPOOIIEMY, CAMOCTOSTEIbHO YCTAHABIMBAThH UCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAMTH MO CaMOCTOSITEIbHO COCTABIEHHOMY IUIaHY HECIOKHBIM 3KCIEPUMEHT, HEOOJbIIoe
UCCIIEIOBaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITeNbHO (OpMYIUPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIlEcca, a TAaKKe BBIIBUIaTh MPEIIOJIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCIOBUSX.

Patora ¢ undopmaumeii:




BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OPMAIMM, MAHHBIX, HEOOXOAMMBIX JJIs
peLIeHMs 3a/1a4u;
BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATh HH(OOPMAIHIO PA3TUIHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;
BbIOMpaTh (OpMy MpeACTaBICHUS HHGOpPMAIMM W WUTIOCTPUPOBATh pellaeMble  3aadu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;
OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTENEeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.
KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:
BOCIIPMHUMATh U (POPMYJIMPOBATH CYKACHUSA B COOTBETCTBUHU C YCIOBHUSIMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, I'PAMOTHO BBbIpaXKaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaXx,
JlaBaTh MOSICHEHMs 110 X0y PELIeHUs 3a7jaui, KOMMEHTUPOBATh MOIy4YE€HHBIN pe3yJIbTarT;
B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBbIE HAa MOMCK PELICHMS, COINOCTAaBIATh CBOU
CYXJICHUS C CY)KACHUSMHU JPYrHUX YYaCTHHKOB JWANOTa, OOHApYKMBaTh pa3jiMyhe M CXOJICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;
IPEJCTaBISITh PE3YydbTaThl PELICHUS 3aJauyd, SKCIEPUMEHTA, HWCCIIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
0COOEHHOCTEHN ayAuTOpHH;
IOHUMaTh W MHCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboOThl NpHU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;
IPUHUMATH 1IeJIb COBMECTHOM JEeATEIbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHOW PabOTHI,
pacopenenartb BHAbI paboT, JOroBapuBaThes, OOCYKIaTh IPOLECC W PE3yabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpMBbl M JpPYyTUe€), BBINOJIHATH CBOI 4YacTb pPabOThl U KOOPAMHHMPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO COCTaBJISITh IUIAH, aJTOPUTM peIlleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IJMOIIHOHAIbHBIH HHTEJVIEKT:
BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKM, CaMOKOHTpOJIA Ipollecca W pe3ysbTaTa peleHHs
MaTeMaTUYECKOH 3a7aun;
NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIpH pEIIEHUU 33Jayd, BHOCHUTH
KOPPEKTHBBl B JEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLICHMBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTaBICHHOM LETU M YCIOBHSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nprOOPETEHHOMY OTIBITY.
MNPEIMETHBIE PE3YJIBTATHBI

K xoHmy oOydenus B 7 kiacce oOydaroluiics MOMYYUT CIEAYIOIUE MpPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BbimonHsATe, coderass yCTHbIE U TNHCHbMEHHbIE NPHUEMBI, apupMeTHUECKHe AEUCTBUSA C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHHs YHUCIIOBBIX BBIPAKEHUI, NMPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JIECATUYHBIE TPOOH.




[Tepexoauth OT OXHOW (POPMBI 3aMUCH YHUCEN K IpYroil (mpeoOpa3oBbIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO TpO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUIKY U OLEHKY Pe3yJbTaTa BBIYMCICHUM, OLCHKY 3HAYCHUM YHMCIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU NOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3a/1ayd, CBA3aHHbIE C OTHOLIEHHEM BEJIMYUH,
IIPONOPLUOHAIIEHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YIbTaThl PEILICHUS 3a1a4
C Y4ETOM OTrpaHUUYEHUI, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30BaTh anredpanyecKyto TEPMHHOJIOTUIO U CUMBOJIMKY, TIPUMEHSTH €€ B Iporecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus 1€0r0 BBIPAXKEHHUS B MHOTOUIEH MPUBEIECHHUEM HOJOOHBIX
CJIaraeéMblIX, paCKpbITUEM CKOOOK.

BBINONHATP yMHOXXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYJI€Ha HAa MHOIOYJIEH,
OPUMEHATH (OPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1uecTBIATh pa3ioKEHUE MHOTOYICHOB HAa MHOYKUTENIHM C IOMOULIBKO BBIHECEHHUS 3a
CKOOKHM 00IIer0 MHOMKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEeHHs (HOpMyT COKpamEHHOTO
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHHs MHOTOUYIEHOB /Il PpELIEHMs] pa3jIMuHBIX 3a3Jad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU IPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEN C HAaTYpaJbHBIMM MOKA3aTeNsIMU Ul IPEoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHusI 4 HePaBEeHCTBA

Pemarp smHelHBIE ypaBHEHMsI C OJHOW NMEPEMEHHON, NMPUMEHSSA NpaBWiIa MEPEXOAa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath npuMepsl Map YKcell, SBISIOMUXCS pelieHHEeM JMHEHHOTO YPaBHEHUS C IByMs
NePEMEHHBIMH.

Crpoutb B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOrO ypaBHEHHS C JABYMS
NEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pemarp cucTeMbl IBYX JIMHEWHBIX YpPaBHEHMH C JIByMs NE€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnaTh M pemarh JIMHEHHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3a/aydl TMOJY4YEHHbBIN
pe3yJbTar.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 33/JaHHBIM
KOOpJMHATaM, JIy4Hd, OTpPE3KH, HHTEpBaJIbl, 3allChIBaTh YHUCJIOBbIE TMPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku tuHeHHbIX GyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MNOMOUIbI0 (YHKIUN W3BECTHBIE 3aBUCHUMOCTH MEXAY BEIHMUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTH, IMPOU3BOJIUTEIBHOCTb, BpEMS,
00BEM paboTHI.

Haxoaute 3HaueHne GyHKIMM 10 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MpeACTaBICHUS W aHaiau3a WH(pOpMaIMU, WU3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.




K xonmy oOydenus B 8 kiacce oOydaromuiics MOMYYUT CIEAYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHHSA

Hcnonp30BaTh HAayalbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTEIIBHBIX YHMCET VIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pa)kaTh EHCTBUTEJIbHBIE YHUCIIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATh TIOHATHE apU(PMETHUECKOTrOo KBAJPATHOIO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHH, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH IPE0Opa30BaHusl BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3anMcu OOJIBLIIMX M MalbIX YHCEN C MOMOIIBIO JECSITUYHBIX ApoOed u
crenenel yucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHSTh TMOHATHE CTENEHU C IEJIbIM I10Ka3aTelieM, BBIIOJIHATH IPeoOpa3oBaHUS
BBIPAXCHUM, CONEPIKALUX CTEIIEHU C LIEIBbIM II0KA3aTENEM.

BbInonHATE TOXKIECTBEHHbIE NPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE
IpaBuiI JeHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBINA TPEXUJIEH HA MHOXKHUTEIH.

[TpuMeHsTH TpeoOpa3oBaHus BEIPAXKEHUH I peLIeHNs Pa3JIMYHbIX 337a4 U3 MaTeMaTHUKH,
CMEXHBIX IIPEJMETOB, U3 pEeaIbHON MPAKTHKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJipaTHbIE YPaBHEHUS U PAllMOHAIbHBIE YPaBHEHMsI, CBOJSAIINECA K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOINTH MpOCTENIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMAa YpaBHEHUMU pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoaute OT cioBecHOW (OPMYIMPOBKHM 3a1aund K e€ anreOpandeckod MoOenu ¢
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMBbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l TIOJyYEHHBIN Pe3ysIbTar.

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPaBHEHUS, OLEHKHU, pellaTh JMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl, JaBaTh TIpadUUYECKyl HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath W  HWCHOJIB30BAaTh  (QYHKIMOHAJIbHBIE TMOHATHUS U S3bIK  (TEPMMHBI,
CHUMBOJIMUYECKHE 0003HAueHUs1), OMpeAessATh 3HadeHWe (YHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpouts rpauku 3eMeHTapHbIX GYHKINN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBOH (YHKIHH MO €&
rpauky.

K konmy oOydeHus B 9 Kiacce oOydaOMMACS TOTYyYUT CIEAYIONIME TPEeIMETHBIC
pE3yJIbTaThI:

Yucsa v BbIYUCTICHUSA

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BoImonHaTe apudmeTrueckue IeHCTBUS C pPallMOHATIBHBIMU YMCIAMM, COUYeTas YCTHbIE U
MUMCbMEHHBIE IPUEMBI, BBITIOJIHATDH BBIUMCIIEHUS C UPPALMOHAIBHBIMH YMCIIAMU.

HaxoauTh 3HaueHus: cTeneHel ¢ LenbIMU MOoKa3aTeNIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisaTh AEMCTBUTENbHBIE YHWCIA, BBINOJHATH NPUKHIKY pe3ysbTaTra BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEHCTBA




Pemwlats JnuHENHHBIE M KBAaJApaTHBIE YPAaBHEHUs, YPaBHEHUS, CBOIAIIMECS K HHUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemats cucreMsl IByX JIMHEWHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemath TEKCTOBBIE 3ajaud anreOpaMuecKUM CIIOCOOOM C IIOMOILBIO COCTaBJICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBOANTE NMPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM TIpadUUecKuX IpeAcTaBlIeHUll (ycTaHaBIMBaTh, UMEET JIM YypaBHEHUE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate JsiMHEiHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh pELICHUE
HEPaBEHCTB HA YUCJIOBOM IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucreMpl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJI[paTHOE HEPABEHCTBO, M300pa)KaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM IPSIMOH,
3aIAChIBaTh PELICHHUE C IIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA
Pacno3naBate (yHKINMM U3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMaTHUECKH PACIIOIOKECHNE HA
KOOpAUHATHON IUIOCKOCTH rpaduKoB GbyHKUIUH

Buma:y =kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= [x|, B 3aBucumoct: ot
3Ha4eHUH K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth W M300pa)kaTb CXEMaTHYECKH Tpa(uKH KBAIPATUYHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH 1O UX IpadrKaMm.

Pacno3naBare  kBagpaTHuHylo GyHKOHIO 10  (opMyne, TPHUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON JKU3HHU, (PU3UKH, FEOMETPHUH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPECCUH

PacniozHaBaTh apu(MeTHUECKYI0 M T€OMETPUUECKYIO MPOrPEeCcCU IPU pa3HbIX criocodax
3a/1aHus.

BBINONHATE BBIMMCICHHUS C HUCIOJIb30BaHUEM (OPMYN N-ro wieHa apupMeTHYecKoH U
T€OMETPHUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM MIIOCKOCTH.

Pemate 3aga4n, CBSI3aHHBIE C YACIOBBIMH IIOCIIEIOBATEIBHOCTIIMH, B TOM YHCIIE 33/1a4U U3
peasbHOM JKU3HU (C UCTIOIB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakTuueckue (mucpp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 1 bu6mmoreka [IOK
qyucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 21 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
4 Koopanwatst u rpaguici. Gyniiun 24 . https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
> TosToperne i 06obmerne 6 . https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoububie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUS. 15 1 bubnunoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI bubnmnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIHH. OCHOBHBIC MIOKATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) Y
o YHKURH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m pasi Konrpoabnubsie IIpakruuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubanoreka [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
6 YucrioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmoreka HOK
3HaHUHU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
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