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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButne y oOy4aromumxcs HaydHBIX TPEACTABICHUH O TPOUCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpaKeHHsS MaTEeMaTHYeCKOW HayKOH sBICHUN U
MPOLIECCOB B MpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTrO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBILUICHHS], HEOOXOAMMBIX JJISl aJalTallid B COBPEMEHHOM IH(poBoM oOmiectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS U BBIBOJIBI, POPMYyIUpPOBaTh yTBEpkAeHUs. OcBOeHUE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alluio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0OydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIlleHue 3a1ad  SBJISETCS  peanu3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BHIPAKEHUSN», «YpaBHEHHS W HEPaBEHCTBA», «DYHKIUHY.
Kaxnas 13 3TuX comepkaTeIbHO-METOANYECKHIX JIMHUI pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS C IPYyTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIMCs TPUXOAUTCS JIOTHYECKH PacCyKIaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO O0YyYarolMMHUCS OCHOB YHHMBEpPCAIbHOIO MaTeMaTHYeCKOIo
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Uucna W BBIUKCICHUS CIYXKUT OCHOBOM [UIsl JajbHEHIIero
U3yYeHHUs] MaTeMAaTHUKH, CITIOCOOCTBYET Pa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(bOpMHpPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBS3aHO C PAIMOHAIBHBIMU M UPPALMOHAIBHBIMU YUCIIAMU,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST M  HEPaBEHCTBa»  CHOCOOCTBYeT  (GOPMUPOBAHHUIO Yy  OOYYarOHIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOTUMOTO JJIsl pEIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE oCHOBHOrO 00I111€T0 00pa3oBaHus
y4eOHBIi  MaTepuan TPYNIOUPYETCS  BOKPYT  PAllMOHANBHBIX  BBIpaXeHHWH. Anredpa
JEMOHCTPHUPYET 3HAUCHHUE MATEeMAaTHUKH KaK S3bIKa JJIsi TOCTPOCHUS MAaTEMAaTHUYECKUX MOJIENEH,
OTMCaHUA MPOLIECCOB U ABJIEHUHN pearbHOro mMupa. B 3agaun oOydeHus: anredpe BXOIAT TaKxke
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOJUMOIo, B YaCTHOCTH, MJIs
OCBOGHHUsI Kypca UWH(POpPMATUKH, W OBJAQJCHHE HABBIKAMH JEAYKTUBHBIX PAaCCYXKICHUM.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromyMucs 3HaHUH 0 PyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKoil MOJenu AJs OIMCAaHUsS
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
Marepuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHUS HCIOJIb30BaTh pa3IMyHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKHU — CJIOBECHBIC, CUMBOJIMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAaHUE MIPEICTABICHUNA O POJIM MaTEMaTUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3elibl colepxaHus: «Umciaa M BBIYHCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 waca B Heneno), B 9 kimacce — 102 vaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
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Yuciia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
npyroii. IIoHATHE paMOHAIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAOYMBAHNE PALMOHAIBHBIX
qrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peairbHOR
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelieM: OlpejesieHre, IpeoOpa3oBaHue BBIPAXKEHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aUCh 00IbINX uncen. [IporeHTsl, 3amuch MPOIEHTOB B BHJIE IPOOH U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHNUE 33a]ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHrEe NPU3HAKOB JAEIMMOCTH, Pa3JI0KEHUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLHUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brrancnenust mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO PAaBHBIC
BBIpQXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOM3BEIEHUI, IpaBUiia PACKPHITHS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. Clio)keHue, BbIUNTAaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyJbl COKPAIIEHHOIO YMHOKEHHs: KBaJApaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JInHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelleHne JIMHEHHBIX ypaBHeHHI. CocTaBieHHME ypaBHEHHMH IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs IEpeMEHHBIMH U ero rpaguk. Cucrema ABYX JTUHEHHBIX
ypaBHEHUW C JBYMsl TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOACTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucioBble NMpOMEXyTKH. PaccTrosiHue Mexny IByMs
TOYKaMH KOOPJAMHATHON MTPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. Alcmucca M opauHAaTa TOYKH Ha
KOOpAMHATHON miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiamu. UYreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'padux @ynkuuu. CpoiicTBa (QyHKUIHH.
Jluneitnas ¢yukuys, e€ rpaduk. ['paduk ¢pyukuum y = |X|. I'padudeckoe perieHne THMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KIIACC
Yuciia 1 BLIYUCJIECHUA



KBagpatHblii KopeHb U3 yncia. JlecaTuuHble IpUOINKEeHNs UPPALMOHATIbHBIX YHCEIL.
CpoiicTBa apu(MeTHUECKUX KBaAPATHBIX KOPHEH U UX MPUMEHEHHE K ITPeoOpa3oBaHUIO
YHCJIOBBIX BBIPA)KCHUN U BBIYUCIICHUSM.

JlelicTBUTEIbHBIEC YHCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Auredpanyeckue BbIpasKeHUs

KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanueckoii Apodu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHUE, [IelIeHUe anredpanueckux ApoOeil. ParmonanbHble BEIpakeHUs
U UX IpeoOpazoBaHHUe.

YpaBHeHMsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyna KopHei KBaapaTHOTO ypaBHeHus. Teopema
Buera. Pemienne ypaBHeHU, CBOASIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocrelimue
IpOoOHO-palOHATILHBIE YPABHEHUSI.

I'paduueckas uHTEpHpeTaUs YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JTMHEHHBIX
YPaBHEHUH ¢ ABYyMs NIEpeMEHHBIMU. [IprMepsl peleHns CHCTEM HEJIMHENHBIX YPaBHEHUM C
JBYyMsl [IEPEMEHHBIMHU.

Pemrenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OTHON EPEMEHHOM.
PaBHOCMIIBHOCTS HEpaBeHCTB. JInHElHbIE HEpaBEHCTBA ¢ 0/IHOM nepeMeHHoN. CrucTeMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonarue Gpynkiuu. O61acTh ONpeeNeHuss 1 MHOKECTBO 3HAUE€HUH (PyHKIHH.
CnocoOsI 3a1anust GyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHKuMU 1o e€ rpaduky. [lpumepst rpadpukon
GyHKIUI, OTpa)karoUINX peaJbHbIe MPOLECCHI.

@OyHKIUY, ONHCHIBAIOLINE MPSIMYIO M 00paTHYIO MPOMOPIUOHATbHbIE 3aBUCUMOCTH,
ux rpadukn. yukun y = X2, y = X%, y =Vx, y=|x|. Tpadudeckoe pemenne ypaBHeHwi
Y CUCTEM ypaBHEHHUH.
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DOyHKIUH

[Tonarue Gpynkiuu. O61acTh ONpeeNeHuss 1 MHOKECTBO 3HAUE€HUH (PyHKIHH.
CrniocoOsI 3a1anust GyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHKIuuU 1o e€ rpadpuky. [Ipumepst rpadpukon
GbyHKIU, OTpa)karoUIX peajbHble MPOLECCHI.

OyHKIUH, ONUCHIBAIOLINE MPSIMYIO M 0OpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. yuknn y = X2, y = X%, y =Vx, y=|x|. Tpadudeckoe pemenne ypaBHeHwi
Y CUCTEM ypaBHEHUH.

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIIN.

Ksagparnunas ¢ynknus, e€ rpabuk u cBoictBa. [lapabona, KOOpAWHATHI BEPIITUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

Tpadukn Gynkumii: y = £x, y=kx + b, y=£ x,y=x3,y=1x, y = |x|, n ux
CBOMCTBA.

YpaBHeHNsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PeleHne ypaBHEHUH, CBOASIIUMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbeW M 4ETBEPTOM CTEICHEU
Pa3I0KEHUEM Ha MHOKHTEIIH.



Pemenne  npoOHO-palMOHANBHBIX ~ YpaBHEHHMM.  PermeHuMe  TEKCTOBBIX  3amad
anreOpandecKuM METOIOM.

VYpaBHeHHE ¢ AByMs NEpEMEHHbIMU U ero rpaduk. PemeHue cucreM AByX JMHEWHBIX
YpPaBHEHUN € IByMs IIEpEMEHHbIMU. PelleHne cucTeM ABYX ypaBHEHUMN, OJAHO M3 KOTOPBIX
JUHENHoe, a Apyroe — BTOpoil creneHu. I'paduueckas MHTEpHnpeTanus CUCTEMbl YPaBHEHUH €
JByMsI [IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3a7au alredOpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapartHele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMs IICPEMEHHBIMH.

YuciioBbIE 10CJI€10BATEBHOCTH U NIPOrPeCcCHH

[TonsTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MIOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyoit u popMyII0ii N-TO YIIeHa.

Apudmernueckass U reomerpuyeckas mnporpeccud. DopMmynbl  N-TO  4ieHa
apupMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M I€OMETPUUYECKOW MpOrpeccuil TOukaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN U AKCIOHEHIUAIbHBIN pOCT. CII0KHbIE IPOLIEHTHI



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
INPEIMETA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl y4yeOHOro mpeamera «Amredpa»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY PpOCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHMEM K JOCTID)KEHUSIM PpOCCHUHCKMX MAaTeMaTUKOB M POCCHMCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTIOCTHKEHUH B APYTUX HayKaxX U IMPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TPaKJAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MPOOJeM, CBSI3aHHBIX C MPAKTHMYECKUM MPUMEHEHHEM JIOCTHIKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHUE B PELICHUM IMPAKTUYECKUX 3a/lad MaTeMaTUYEeCKOU
HaIlpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Beel
KHU3HU Ul YCHEIHON MpodecCHoHaNIbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHMEM WHIMBUAYAJIbHOH TpPaeKTOpUM 0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PEUICHUH, pacCy>KI€HUIN, yMEHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAIlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuUHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJOBeKa, MPHUPOJbl U 0OIIecTBa, MOHUMAaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(depbl 4eloBEYECKO MeATeIbHOCTH, JTaloB €€ pa3BUTUA U
3HAYUMOCTH JUIsl Pa3BUTHS HUBUIN3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCcKOi
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHUS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HABbIKAMHU
MCCIIEIOBATEIBCKOM 1€ATENBHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMEe  KYJBTYpPbl  310POBbSl M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOEro 310pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HU (37]0pOBOE MUTaHHE, COANAHCHUPOBAHHBIM PEXUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3nyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pedeKkcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOI'o )K€ IIpaBa JIpyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAllMe Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HaHWU JUIs pelleHHs 3afad B 00IacTH
COXPAaHHOCTH OKpY’Kalollel cpeapl, IUIAHUPOBAaHMS IOCTYHNKOB M OLIEHKH HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COUAILHOH M IPUPOAHOI cpelbl:



TOTOBHOCTBIO K JIEHMCTBUSAM B YCJIOBHSAX HEONPEIACIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOCH
KOMIIETEHTHOCTH 4Y€pPe3 IPAKTUUYECKYIO IEATEIBHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCSA y APYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMSA, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00XOUMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHWM, B TOM 4ducie (GOpMYJIUPOBATh UJIEH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOyIOIIMN KOHTpMEp, KOPPEKTHPOBATh NPUHUMAEMbI€ PpEIICHUS U
neicTBus, GOpPMYIHPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUSA, (JOPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBbTATBI
[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble JlornyecKue JeiicTBUS:

® BBIBISITh W XapPAKTEPHU30BATh CYNICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHIA, OTHOIICHUN MEXIy MOHITHIMH, (OPMYIUPOBATH OIPEACICHUS TOHSITHH,
yCTaHaBIMBAaTh CYIIECTBEHHbIN MPU3HAK KIACCHU(PUKALUU, OCHOBAHUS AJisi 00OOIICHUS U
CpaBHEHUsI, KPUTEPUHU TIPOBOJUMOTO aHAIH3A;

® BOCHPHUHHMATH, (OPMYIUPOBATH M MPEOOPa3OBLIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIABISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUYHS B (paKTax,
JAHHBIX, HAOMIOJIEHUSX U YTBEPKICHUSIX, MpeiaraTb KPUTEPUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C WCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JNEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

e pa3buparh JAOKA3aTEIHCTBA MATEMATHUYCCKUX YTBEPKIACHUH (TIPSIMBIE M OT MMPOTHUBHOTO),
MIPOBOJNTH CaMOCTOSITEIPHO HECJIOKHBIE JIOKA3aTeIhCTBA MAaTeMaTHYCCKUX (DAKTOB,
BBICTpAanWBaTh apTyMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHus Yy4yeOHOM 3anauM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BeIOMpaTh HanOoJee MOIXOANINI C yU4€TOM CaMOCTOSITETLHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble Hcciie10BaTeILCKHE AeHCTBYS

® CMOJI30BaThb  BOMPOCHI  KaK  HMCCIENAOBAaTENbCKUN  MHCTPYMEHT  TO3HAHMS,
(hopMyJIHPOBaTh BOMPOCHI, (PUKCHPYIOIIHE MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIIEHO
yCTaHABIMBaTh MCKOMOE M JaHHOe, (OpPMUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO
MMO3HUINI0, MHEHHE;

® IPOBOJUTH IO CAMOCTOSATEIBHO COCTABIICHHOMY IIIaHY HECIOXKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE WCCIIEAOBAHME TT0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTr0 00BbEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOi;

®  CaMOCTOSATEIHLHO (HOPMYIHUPOBATH 0OOOIIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOIIOJICHUs, WMCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000ILEHNIH;

® POTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKKE BBIIBUTATH MPEATIOI0KEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSIX.



PatGora ¢ undopmanmeii:

BBISIBJIATH HEJAOCTATOUYHOCTh U M30BITOUYHOCTh MH(OPMALINH, JTAHHBIX, HEOOXOIUMBIX JJIS
peleHHs 3a/1a4H;

BbIOMpPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HHOOPMAIIHIO
Pa3NIUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

BbIOMpPATh (GOpMy MpEACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBATH pellaeMble 3aJauu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 MX KOMOMHALUAMU;

OLIEHUBATh HaJI&KHOCTh MH(OPMAIMH 10 KPUTEPHSM, MPEITIOKESHHBIM YUYHUTEIEM HWIIH
cOpMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATh ¥ (DOPMYJIUPOBATh CYKICHUS B COOTBETCTBHH C YCJIOBUSMH M UEISIMHU
OOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3pEHHS B YCTHBIX H
MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJY PEIICHUS 3a]laud, KOMMEHTUPOBATh
MIOJTyYCHHBIN pe3yNbTar;

B X0J/i¢ OOCYXKICHHSI 33J]aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBbI, MPOOIEMBI,
penraeMoii 3a7a4uu, BbICKa3bIBaTh WJICH, HAICIICHHBIC HA IMOUCK PEIICHHUS, COITOCTABIIATH
CBOHM CYXKJICHUS C CYKJICHUSIMU JIPYTUX YIYACTHUKOB JTUAIOTa, OOHAPYKUBAThH Pa3IMune U
CXOJICTBO TIO3MIIMH, B KOpPpeKTHOW (opme (OpMyIMpoBaTh pa3HOIIIACUS, CBOM
BO3paKCHHUS,

MPEJICTABIATh PE3YJIbTAThl PEIICHUsS 3aadd, SKCIICPUMEHTA, WCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENTLHO BBIOMpPATh (OpPMAT BBICTYIUICHHSI C YYE€TOM 3aJad TPE3CHTANUUA U
0COOEHHOCTEN ayAUTOPUH;

MMOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIWBUIYaIbHOU pabOThl MpU
pelIeHNN yU4eOHBIX MaTEMAaTHYCCKHX 3a]1a9;

MPUHUMAThH 11€7Thb COBMECTHOH AEATEeIhbHOCTH, ITUIAHUPOBATh OPraHU3aIlMI0 COBMECTHON
paboThI, pacpenensaTh BUILI pabOT, TOTOBAPHBATHCS, 00CYXIATh MPOIECC U Pe3yibTaT
paboTel, 000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPYMMOBBIX (popmax paboThl (00CykIeHusI, 0OMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJ€HaMH KOMaH/Ibl, OIICHUBATh KAUe€CTBO CBOETO BKIIaJa B OOMIMIA MPOIYKT IO
KpUTEpHsIM, C(HOPMYITHPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AITOPUTM pEIIEHUS 3aJa4d (MO €ro 4YacTh),
BBIOMpPATh CIOCOO pelmeHus C Y4ETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUYETOM
HOBOM MH(pOpMaLIUK.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BIIQJIETh CIIOcO0aMU CaMOIMPOBEPKU, CAMOKOHTPOJI TpoIlecca M pe3ylibTaTa pelieHus
MaTeMaTHUECKOM 3a1aun;
NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IIPU PELICHUM 3aa4d, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;



® OIICHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIFHOCTH MOCTABICHHOW IIEIH M YCIIOBHSM,
OOBSCHSITH PUYUHBI JOCTHIKCHUS WIN HEAOCTHIKEHUS 1eNTU, HAXOJIUTh OIIMOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydenus B 7 kJjacce oOydYaroIIUiics TMOMYYUT CIEAYIOIIUE IpeIMEeTHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCTICHHSA

BoinonusATe, coueTass yCTHbIE WM NHUCHMEHHbBIE NPHUEMBI, apudmeTnyeckue IEHCTBUS C
paluOHaIbHBIMH YHCIAMHU.

HaxomuTe 3HaueHHs 4YHCIOBBIX BBIPAKEHUH, NPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH MAPOOHBIX BBIPAKECHUH, COACPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKCU YKCEN K JIPYroi (mpeoOpa3oBbIBaTh ECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHOPSAJ0YUBATH PALIMOHAJIBHBIE YHCTIA.

OKpyriaTh yncnia.

BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCICHUH, OLEHKY 3HAYEHUN YUCIOBBIX
BbIpaXXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YHCEI.

Pemars npakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOILIEHUEM BEIUYHH,
IIPONOPLUOHAIBHOCTBIO BEIMUNH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3aAa4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonb3oBathk anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHMS yUeOHOT0 MaTepuaa.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe peobpazoBaHusl 1E10I0 BbIPaXKEHHUs] B MHOTOWIEH MPHUBEIEHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOYIEHA HAa MHOIOWIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioXKeHNe MHOTOWIEHOB HAa MHOMKUTEIM C TIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB Ul pEUIeHHs pa3iMyHbBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MMOKa3aTeNsIMH JUIsd peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHelHBbIE YpaBHEHHS] ¢ OJHOM MEPEMEHHOM, MPUMEHSS MpaBuia IMepexoaa OT
UCXOAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisSE€TCA JM YHUCIO KOPHEM
ypaBHEHHUS.

[TpumensTh rpaduueckre METObI MPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepsI Map YKCe, ABISIOIUXCS PEIICHUEM JTUHEHHOTO ypaBHEHUS C IByMS
NIEPEMEHHBIMH.
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CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YSICh TPpaUKOM, TPUBOIUTH PUMEPHI PEIIICHUS YPABHCHHUS.

Pemate cucrtembl NByX JHMHEHHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jaud IIOJy4YEHHBIN
pe3yJibTar.

DOyHKIUHA

H300paxarb Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3alUCHIBATh YHUCJIOBBIE TMPOMEXKYTKH Ha
ANreOpanvdecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAHMHATAM, CTPOUTH
rpaduxu muHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = |X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMA M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tornumatp rpaduyeckuii crocod NpeACTaBICHUs M aHalW3a WH(pOpMAaIUK, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K konmy oOydenus B 8 kiacce oOydaroIIuiics TMOMYYUT CIEAYIOIIUE MpeIMETHBIC
pEe3yIbTaTHI:

Yuca U BbIYUCIEHUSA

Hcnonp30BaTh HayalbHbIE NPEJICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, HM300pakaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJAMHATHOU IIPSMOM.

[IpumeHATh TOHSATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOJWUTh KBaJpPaTHHIC
KOPHH, UCTIOJIb3YSI MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHUS BBIPAKEHUH,
coZIepXalnuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Hcnonp3oBaTh 3amucu OONBIIUX W MallbIX YHCET C MOMOMIBIO JECATUYHBIX IpoOeil u
crenene uucina 10.

AuiredpanyecKkue BbIpaskeHUs1

[IpuMeHsSTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MpeoOpazoBaHuUs
BBIPKEHUM, COAEPKALUX CTENEHH C LIEJIBIM ITOKa3aTelIeM.

BBITIOTHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAKCHUH HA OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpazoBaHUs BBIPAKECHUM IS pEHICHUS pPa3IW4YHBIX 3alad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHUsI M HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YPABHEHUS U pallMOHAIbHBIE YPAaBHEHUS, CBOJASILINAECS K
HUM, CUCTEMBI IByX YpPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOaMTH MpOCTEHIIINE UCCIIETIOBAaHUS YPAaBHEHUN U CUCTEM YpPaBHEHUH, B TOM YHCIIE C
NpPUMEHEHHEM TpaHuuecKux MpencTaBiIeHu (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WIIHU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).
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[TepexoauTh OT CJIOBECHOW (GOPMYIHPOBKH 3a7aud K €€ anreOpanyeckod MOJAENIH C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpaUUYEcKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIE TIOHATHS H  SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHHWE (QYHKIMU 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PyHKIUH 110 €€ TpaduKy.

Crpouts rpaduku dIeMEHTApHBIX (YHKINUN BUIA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJjacce OOydarolMiiCs MOJIYYUT CICIYIOIIUE IMPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUECKUe NESHCTBHS ¢ pallMOHAILHBIMU YHCIIAMH, COYETasi YCTHBIC U
NUCHMEHHBIC TIPUEMBI, BBITIOTHSITH BEIYUCIICHHS C UPPAIIHOHAIbHBIMU YHCIIAMH.

HaxonuTe 3HaueHMs CTETNEHEH C HEeNbIMU TOKa3aTeIIMA M KOPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBHIMOIHATH MPUKHUIAKY pe3ylibTaTa BBIYUCICHUN,
OILIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeWiHbIE ¥ KBaJpaTHbIE YypPaBHEHHs, YPaBHEHUS, CBOJSIIMECS K HHM,
npocTeiime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarh cuctemsl IByX JMHEWHBIX YpaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToOBBIE 3amaunM  anreOpamyecKMM CrnocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoaUTH MpOCTENIIINE UCCIEOBAHNS YPABHEHUH U CUCTEM ypaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpapUYecKuX TIPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WIIH
cucTeMa YpaBHEHUH peIIeHs, €ClIi IMEET, TO CKOJIBKO, B ITpovee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)xkaTh pELICHUE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHMBOJIOB.

Pemrate cucCTeMBl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPH PEIICHUH Pa3IMYHbBIX 33j1au.

DOyHKIUHA

Pacrnio3HaBaTh pyHKIIMN U3Y4EHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE HA

KOOPJAMHATHOM MmiockocTu rpadukoB Gpyukiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HAYCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBONCTBA

GyHKIHA.
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Ctpouts M nM300paXkaTh CXEMaTWYEeCKH TIpapUKH KBAAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacno3naBare  KkBazpathyHylo (QyHKUOMIO 10  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (PyHKINI U3 peanbHON KU3HU, GU3UKH, TEOMETPHUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBITONMHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOPMYT N-TO WieHa apu(METHYECKOW U
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemates 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMU, B TOM YHUCIIE 337a9d
U3 peasbHO KHU3HHU (C HCIOIb30BaHHEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).

13



TEMATHYECKOE IINTAHUPOBAHUE

Aunredpa, 7 kiacc

DJIeKTPOHHbIE ®opma opraHu3anuu
No /m HaumeHoBaHMe pa3gesioB H  TeM Komuectso KonTpoabn (uudpposbie) BOCIIUTATEJIBHOI0 MOTEHI[HAJIA
NMpOrpamMmbl 4ACOB ble pa0oTbl  00pa3oBaTebHbIE
pecypcbl
1 Yucna u BbUKCIEHUS. PanmoHanbHbIE o5 1 bubnuorexa [HOK  Hcnosb3oBaHue
qrcia https://m.edsoo.ru/7f415b90  BocmUTATEIBHBIX BO3MOYKHOCTCH
2 AnreOpanyeckue BoIpaKeHUs 27 1 bubmorexa LIOK  COACPIAHI TeMEI vIepes noAGop
https://m.edsoo.ru/7f415b90  COOTBETCTBYIOLIMX 3a/1ad I
3 YpaBHCHHS 1 HEPABCHCTBA 20 1 bubmorexa HOK 1[]E)fmGHI/DL
P P hitps://m.edsoo. /7415090 TR B YRR SRR
4 Koopaunats! u rpapuku. Oynkuuu 24 1 E’E/tlgg:l;ll?nT.egjasoo.ru 1764 1?&13 MOTHUBALIUH 06yqaf?mnxca K
MOJIyYECHHUIO 3HAHUMH.
5 [ToBTOpeHue n 06001EeHNE 6 1 BH6H_HOTeKa HOK " Tpumenenne na ypoxe
https://m.edsoo.ru/7f415b90 MHTEPAKTHBHBIX (OpM PaGOTHI ¢
00yJaroImmMucs,
CTUMYJIHPYIOIINX
MMO3HABATEJIbHYIO MOTHUBAITHIO
OBLLIEE ~ KOJMYECTBO  YACOB IO 00ydaIoIIXCA. .
[IPOIPAMME 102 5 [IpumeHnenue rpynmnoBoi paboThl

WK paboOThI B Tapax, KOTOpbIE
y4aT 00y4Jaromuxcsi KOMaHIHOM
paboTe U B3aUMOJCHCTBUIO C
JIPYTAMHU 00Y9arOITIMHCS

14



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

Auredpa, 8 kiacc

Ne HaunmeHoBaHMe pa3ie/ioB U TeM Kourp. dDopMa opraHu3anuu
KoimuecTBo DJIeKTpOHHbIe (LM (ppoBbIE)
n/n | NporpaMmsl padoThI BOCIIUTATEIbHOI0
4yacos o0pa3oBaTe/IbHbIE pecypchl
NOTeHIHAJIA
1 Anrebpanuyeckue BbIpaKeHHUS. 15 1 bubmmorexa [IOK Hcnonp3oBanue
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8 BOCIINTATEIBHBIX
56 LOK BO3MOKHOCTEN COAEPKaAHUS
nonroTeKa
0
2 Yucna u Beruncnenus. KBaapatasie KopHu 15 https://m.edsoo.ru/7f417af8 TEMBI Yepes3 1noadop
COOTBETCTBYIOIUX 3a7a4 JJIs
Yucna u Beruncienus. CTeneHp ¢ UeinbIM bubnuorexa [JOK
3 ! ! https://m edsoo.ru/7f417af8 N
IMOoKa3aTejieM ttps://m.edsoo.ru a BKJIIOUEHHE B YPOK HIPOBBIX
4 VYpaBHeHus u HepaBeHcTBa. KBaspaTHbie 15 bubnuoreka [IOK IpoLEeAyp IS MO IeP KAHUS
ypaBHEHUS https://m.edsoo.ru/7f417af8 MOTHBAIIHH O0YYAFOIIHXCS K
5 Anrebpanyeckue BeipaxkeHus. KBaapaTHbrit 5 1 bubnuorexa [JOK MOJIYYEHUIO 3HAHU.
TPEXWICH https://m.edsoo.ru/7f417af8 [Ipumenenne Ha ypoke
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK MHTEPAKTHBHBIX HOPM PabOTHI
YpaBHEHH https://m.edsoo.ru/7f417af8 ¢ 00yu4aromuMHCs,
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmiorexa LIOK oaamATenEVIG
P P - Hep https://m.edsoo.ru/7f417af8 ngsHaBaTeany}o MOTHBAIHIO
8 ®ynkuuu. OCHOBHbBIE TOHATUS 5 bubmorexa [IOK 1?[ ﬁﬁiﬁ?ﬁg };' IIIIOBOM
YHIIUH. https://m.edsoo.ru/7f417af8 P py
Bu6mrorexa LOK paboThl MK paboThI B Mapax,
0
9 @yHkmy. YnciaoBblie QyHKIUH 9 https://m.edsoo.ru/7f417af8 KOTOpBIE y4aT 00yHqaromuxcs
KOMaHJHOH paboTe u
bu6moreka LIOK B3aMMO/ICUCTBHIO C IPYTUMHU
10 MosTopenue u 060dmenne 6 1 https://m.edsoo.ru/7f417af8 00yyaromuMucs
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPO'PAMME
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Auredpa, 9 kiaace

(I)opMa opranmsanuu

Ne HaumeHoBaHue pa3ieioB U TeM KounyectBo  Koutp. JuiekTpoHHbIE (HU(POBbIE) BOCIMTATEILHOIO MOTEHIHAJIA
n/n NmporpamMmbl 4acoB padoThI o0pa3oBaTe/bHbIE Pecypchl
bubmuorexa [JOK Hcnonb3oBanue
1 PynKun 28 . https://m.eds00.ru/7f419d08 BOCTIMTATEIbHBIX BO3MOKHOCTEH
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [HOK CONICPXKAHHA TEMI HePe3 10100p
OJIHOM ITEpEMEHHOMN https://m.edsoo.ru/7f419d08 COOTBETCTBYIOMIX 3a/at Ui
pelIeHus.
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [JOK BxitroueHue B ypoK UTPOBBIX
YpaBHEHUH https://m.edsoo.ru/7f419d08 IIpoLenyp Ui NOAAEPKAHUS
BuGmorexa [TOK MOTHBAIIMH 00YYArOIIUXCS K
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08 TIOJTY9EHUIO 3HAHUM.
[Ipumenenue Ha ypoke
6 YKCIIOBBIE TTOCIEN0BATENLHOCTH 15 1 brbmmorexa LTOK MHTEPAKTHBHEIX YOPM PaboTE! ¢
https://m.edso00.ru/7f419d08 06yJaromuMucs,
CTUMYJIHPYIOIINUX
MIO3HABATEJIbHYI0 MOTUBALINIO
oOyyJaronuxcsi.
5 [ToBTOpenue, o6o0IIEeHNE, 15 1 bubmmoreka [JOK [Ipumenenue rpynmnoBoit paboTh
crucTemMaTu3alus 3HaHU1 https://m.edso00.ru/7f419d08 WM pabOTHI B Mapax, KOTOPhIE
ydaTt o0ydaromuxcsi KOMaHTHOM
paboTte 1 B3aUMOJICHCTBUIO C
JIPYTHUMH 00YYarOIIMMHUCS
OBULIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME
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