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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISeTCs OOHMM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOecreunBaeT M3Y4YCHUE JPYTHX JUCIUILINH, KaK €CTEeCTBEHHO-
HAyYHOTO0, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO Jis
IpOAODKeHNUs 00pa3oBaHMs U B TMOBCEIHEBHOW *u3HU. Pa3Butue y oOywarommxcs
HAYYHBIX TIPEACTABICHUNA O TMPOUCXOXKIECHUH U CYIIHOCTH ajredpanyueckux
a0cTpakuuii, criocode OTpaKeHUs MaTeMaTHYeCKO HAyKOH SIBIIEHUH W MPOLIECCOB B
IpUpOJIe U OOIIECTBE, POJIM MATEMAaTUIECKOTO MOJCIMPOBAHUS B HAYYHOM TO3HAHUU
U B MPAKTHUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHUPOBO33PECHHS M KAa4eCTB
MBIIUICHUSI, HEOOXOIMMBIX ISl aanTallii B COBPEMEHHOM ITM(PPOBOM OOIIECTBE.
N3yuyenune anreOpsl obOecrieuMBaeT pa3BUTUE YMEHMsI HaOI0JaTh, CpPaBHUBATB,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWCTBHS W BBIBOABI, (OPMYyIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca aireOpbl 00ecreyMBaeT pa3BUTHE JIOTMYECKOTO
MBILUIEHUST OOYyYaroIMXCSA: OHM HCIOJIb3YIOT JEAYKTUBHBIE M WHIYKTHUBHBIC
paccyxaeHus, O00O0OIIeHHEe M KOHKpETH3aluio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe mpeaAnoiaraeT 3HAYUTENbHBII O00BEM  CAMOCTOSTEIBHOU
JeSITEIbHOCTH 00YyYaroLINXCsl, TOATOMY CaMOCTOSITETIbHOE PEIIeHUE 3ajay sSBISeTCS
peanu3zanuen AesTeNbHOCTHOTO TPUHIMIA OOyUEHHUS.

B cTpykType mporpaMMbl yueOHOTO Kypca «Anredpa» AJjii OCHOBHOTO OOILIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEpPKATEIbHO-METOANUYECKUE JIMHUU:
«Yncna ¥ BBIYHCIEHUSN», «ANreOpandeckue BBIPAKEHUSN», «YpPaBHEHUA U
HEpaBeHCTBa», « DyHkmum». Kaxknas u3 3TUX coaepKaTeaTbHO-METOANYECKUX JTUHHHA
pa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYsI C APYTUMHU
ero JUHUAMH. B Xozme wu3yueHuss ydeOHOro Kypca OOy4aromuMcsl MPUXOAUTCS
JIOTHYECKH PACCYKJ1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3U €
3THUM B MPOrpaMMy ydeOHOTo Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTAaBIEHHBIE BO BCEX OCHOBHBIX pas3Jeax MaTeMaTHYeCKOTO
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOUIUMHUCS  OCHOB
YHHUBEpPCAJbHOIO MaTreMaTtudeckoro s3bika. CopepKaTenbHOW M CTPYKTYpPHOMU
OCOOCHHOCTBIO yueOHOro Kypca «AunreOpa» SBISETCA €ro HHTETPUPOBAHHBIN
Xapaxrep.

Conmepxanne 1nuHUU «Yucna © BBIUUCICHUS» CIYKUT OCHOBOH IS
JAIbHENIIET0 H3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaromuxcs
JIOTUYECKOr0 MBIIUIEHUS, (DOPMHUPOBAHUIO YMEHHs MOJIb30BAThCSA AJTOPUTMAMHU, a
TaKk)Ke MPHOOPETEHUIO MPAKTUYECKHUX HABBIKOB, HEOOXOTUMBIX I TMOBCEIHEBHOU
KU3HU. Pa3BuTHE TMOHATHS O YMCIE HAa YpOBHE OCHOBHOIO 00IIEro odpa3zoBaHUs



CBSI3aHO C pAlMOHATBHBIMA W UPPALMOHAJIBHBIMUA YHCIAMHU, (POPMUPOBAHUEM
NPEACTABICHUNA O ACHCTBUTEIBHOM YHMCIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOW JIMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue IByX ainreOpandeckux JMHUN — « AreOpandeckue BhIPaKEHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOydYaIOIIMUXCA
MaTE€MaTUYEeCKOro ammapara, HeoOXOJMMOIro s pElIeHHs 3aJady MaTEeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHUs Y4Ye€OHBI MaTepuall TPYNIUPYETCS BOKPYT PalMOHAIBHBIX
BbIp@KEeHU. Asredpa JAEMOHCTPUPYET 3HAYEHHUE MATEMATHKW Kak S3bIKa s
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIIEH, ONMHUCAHUS ITPOLIECCOB U SIBICHHUM PEaTbHOIO
Mupa. B 3amaum o0OydyeHuss anreOpe BXOIAT TakXKe JajbHEWIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHNS, HEOOXOIMMOI0, B YaCTHOCTH, JJI1 OCBOCHHS Kypca
uHQOpMATUKHA, W  OBJAJCHUE  HABBIKAMU  JICNYKTUBHBIX  PACCYXKICHHI.
[TpeoOpa3oBaHne CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (PyHKIIMOHATBLHO-TPAPUYECKONW JUHUM HAlEJICHO Ha MOJIyYeHUE
0Oy4arolMMUCs 3HaHUN O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTUYeCKOM MOJENH AJIs
ONKCaHUsl U MCCIEAOBAHUSA Pa3HOOOpPA3HBIX IPOLIECCOB M SIBICHUNH B MPUPONE U
obmectse. M3yueHne Marepuana ciocoOCTBYET Pa3BUTHUIO Y OOyUaIOLIUXCS YMEHUS
UCIIOJI30BaTh  PA3JIMYHBIE BBIPA3UTENbHBIE CpPEICTBA SI3bIKA MATEMaTUKH —
CIIOBECHbIEC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaad B (OPMHPOBAHUE
MPEACTABICHUI O POJIK MATEMATHUKHU B PA3BUTUU LIMBUIU3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercss Y4YeOHbBIH Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl COACPKAHUS:
«Unucna ©  BBIUMCHEHUS», «AJreOpandyeckue BbIpRXKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usydyenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce —
102 yaca (3 gaca B Hezaento), B 8 kiacce — 102 yvaca (3 gaca B Hegento), B 9 kiacce —
102 gaca (3 yaca B HEZIEJIIO).



COJAEPXAHUE OBYUEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Jlpobu OOBIKHOBEHHBIE M JACCSITHYHBIC, MEpPEXoi OT OJHON (OopMBI 3amucH
npobeit k gpyroil. I[loHsATHe palMOHATBLHOTO YHCJA, 3alKlCh, CpPaBHEHHE,
yOOPSAIOYMBAHUE  pPAlMOHAJIBHBIX  4YHcel.  ApudMerhyeckue  JEHUCTBHUS  C
palMOHAIBHBIMU 4YHCIaMU. Pelienue 3agady U3 peanbHOM IMPAKTUKUA HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypajdbHBIM IIOKAa3aTEJNEM: OIpEAeNIEHue, Mpeodpa3zoBaHuE
BBIPOKEHUI HAa OCHOBE OIpPEICNICHUs], 3aMUCh O0JbIMX yuced. [IporeHTsl, 3amuch
MPOLICHTOB B BHJE JpOoOM U ApoOH B BUJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe  NPU3HAKOB  JETUMOCTH,  PA3JIOKEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YUCET.

PeanpHble  3aBucuMoOCTH, B TOM  4uclIe T@psMags M oOparHas
MIPOIIOPLUMOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

[lepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAKEHUS C MEpeMEHHOM. JlomycTumbie
3HAUYECHUSl NepeMEeHHbIX. [IpeAcTaBieHrne 3aBUCUMOCTH MEXAY BEJIHMYMHAMU B BHUJIEC
dbopmynbl. Beraucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUM,
TOXKJCCTBEHHO paBHBbIE  BBIpAXEHHUS, MpaBuja MNpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnowiensl U MHOrowieHbl. CTeneHb MHorouseHa. CloeHue, BhIUUTAHUE,
YMHOXEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMbI U
KBagpaT pasHocTH. Popmynia pa3HOCTH KBaApaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHHUs, TMpaBUia MpeoOpa3oBaHUsl ypPaBHEHHS,
PaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHerHOE ypaBHEHHME C OJHOM TMEPEMEHHOW, YMCIIO KOPHEW JIMHEUHOIO
YpaBHEHUSI, pEIICHNE JIMHEWHBIX ypaBHEHU. COCTABICHUE YPABHEHUH IO YCIOBHIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs MEpEeMEHHbIMU U ero rpaduk. Cucrtema ABYX
JIMHEWHBIX YpAaBHEHHH C JBYMs IIEpEMECHHbIMHU. PemeHue Ccucrem ypaBHEHUU



croco0oM MOACTaHOBKH. [IpuMepsl pelieHus] TeKCTOBBIX 3a/1ad C MOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKUIMHA

KooparHara Touku Ha npsimMoil. UMciioBbIE POMEXYTKU. PaccrosHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AbGcumcca u opauHarta
TOYKM Ha KOOPAMHATHOW IuiockocTH. IIpumepsl rpadukos, 3agaHHBIX (POpMyIamH.
Urenue rpaukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'padux ¢pyHKum.
CpoiictBa ¢ynkuuii. JIlunernas ¢ynkius, e€ rpaduk. ['paduk Gyskiuu y = |X|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHUN.

8 KIIACC

Yucia 1 BbIYMCICHUS

KBagparubeiii kopenb u3 uucna. lloHdarne 00 wuppanuOHATIBEHOM YHCIIE.
JlecsaTnyHble MPUOJIMKEHUST MPpalMOHAIbHBIX 4Yuces. CBoiicTBa apupMeTHUeCcKUX
KBaJIPAaTHBIX KOPHEW M UX MPUMEHEHHE K MPEeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U
BBIUMCJICHUAM. [[€MCTBUTENILHBIC YHUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH, Pa3I0KEHNE KBAJAPATHOTO TPEXWICHA HA MHOXKHUTEH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpandeckod Apoow.
CrnoxeHue, BBIUMTAHHE, YMHOXXCHHE, JCJICHHE  alreOpandecKux  JIpoOeid.
ParnmonanbeHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHuUe, (popMysia KOpHEH KBaJIpaTHOrO ypaBHEHUs. Teopema
Buera. Pemienune ypaBHEHHUN, CBOIAIIMXCS K JIMHEMHBIM H  KBaJpaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckass uHTEpHIpeTanusi ypaBHEHUN C JBYMsI NEPEMEHHBIMH U CHUCTEM
JMHEWHBIX YpPAaBHEHUW C JBYMsS MNepeMEHHbIMU. lIpuMmepsl pemeHns cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMs IE€PEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OZHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOU.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKIUU

[Tonsitue pyukmuu. O61acTh ONMpEAEICHUS U MHOKECTBO 3HAYCHUH (DYHKIIUH.
CrnocoObl 3aanus QyHKIMIA.

I'padpux Pyuknuu. Yrenune cBoicTB ¢yHkuuMu mno e€ rpaduxy. I[Ipumepsi
rpadukoB GyHKLIHMA, OTPaXKAIOIIKUX PeabHbIE MPOIECCHI.



@OyHKIUKA, ONHWCHIBAIOIIME TMPSAMYI0O W OOpaTHYI IMPOIOPIHUOHAIBHBIC
3aBrcuMocTH, ux rpadukn. Oyukumn Y = X2, Y = x3, y = VX, y=|x|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BBIYMCICHUA

PannonanpHbple 4MCla, UppalMOHANIbHBIE YMCIA, KOHEYHbIE M OECKOHEYHbBIE
JecsTHUHbIe ApoOu. MHOXECTBO ACHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIa
Kak OECKOHEUHBIE JIeCATUYHbIE poOu. B3aMHO 0IHO3HAYHOE COOTBETCTBUE MEKIY
MHOYKE€CTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHON IIPSAMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapUPMETHUYECKUE  JIEUCTBHUS  C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAlOLIEr0 MHpA, JJIATEIBHOCTh HPOLECCOB B
OKPY’KaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH NpuOMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIUXCA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUN TPETbEW U UYETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHWH. PellleHne TEKCTOBBIX 3aaad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe c JByMsl NEpEeMEHHbIMH U ero rpaguk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUMN C JBYMs IIEPEMEHHBIMH. PellleHHe CHCTEM JBYX ypaBHEHUH,
OIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoW crTeneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre nIMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOWM TnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTaldsi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBagpatuunas ¢ynkmus, e€ rpabuk u cBoictBa. [lapaGoma, KoopaUHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTAPAOOJIBI.

I'paduxu Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3,y =X, Yy = |X| , u ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U NIPOrPecCum



[loHaTre 4YHKCIOBOM TOCJIENOBATEIBLHOCTH. 3aJaHue MOCIEA0BATEILHOCTH
PEKyppEeHTHOH (popMmyIoit u GopMyIoi N-To diieHa.

Apudmernueckas W reoMeTpuueckas mporpeccuu. Dopmynasl N-To UiIeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBHIX N UJICHOB.

N3o0pakeHne YeHOB apu(PMeTHYecKo | TEeOMETPUUECKON mporpeccui
TOYKaAaMHU HAa KOOPJAMHATHOW IUIOCKOCTH. JIMHEHWHBIM W JKCIIOHEHUHUAIBHBIA POCT.
CI10KHBIE NPOLICHTBHI.



IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMDBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHUS IIPOrpaMMbl YU4eOHOTO Kypca «Anredopay
XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM MHTEpECA K MPOUIJIOMY U HACTOSIIEMY POCCUHMCKONW MAaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTHKECHUN B JAPYTUX HAYKaX U
MIPUKIIAIHBIX cdhepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBINOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA W peallu3allid €ro
IpaB, MPEJICTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SBJIEHHUM, MPOIEAYp TpaKIaHCKOro oOIecTBa (HarpuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO STHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHUKECHUN HAyKHh, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLIMIIOB B ICSTEILHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE YyYacTHE€ B PEIICHHWM NPAKTHUYECKUX 3aJay
MAaTEMATUYECKOW HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEM KU3HU MJI YCHEIHON MpodeccunoHanbHOU
JEATCIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHIUBHAYATbHOW TPAeKTOPHUU 0Opa30BaHUSI M JKU3HECHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY W ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, PEIICHWH, pPaCCyKIECHUW, YMEHHUIO BHJICTh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAIlMEd B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY HAYy4YHbBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOJLI U
oOIecTBa, TMOHMMAHMEM MaTEMaTUYeCKOW Haykh Kak cdepbl dYenoBeuecKon
JIESITEIbHOCTH, 3TAllOB €€ pa3BUTHUS WM 3HAYMMOCTH JJI1 Pa3BUTHS [UBUJINA3ALINU,
OBJIQJICHUEM S3bIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KaK CpEeICTBOM



MO3HAHHUS MHUPA, OBJIAJCHUEM MPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
JIEATEIILHOCTH;

6) ¢usnyeckoe BocnuTanue, (GopmMHpoOBaHHMEe KYJIbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHITh MATEMATHYECKUE 3HAHWS B MHTEpEcax CBOETO
3I0pOBBsl,  BEICHHUS  3J0pPOBOrO  oOpa3a  KuM3HM  (3I0pOBOE  THUTaHHE,
cOaTaHCUPOBAHHBIM PEXKUM  3aHATAW W OTABIXa, peEryjspHas (Qu3ndecKas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HaBbIKAa pedIieKCUM, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eIOBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHWEHTALIMEN HA MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM Ui PEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIICH Cpeibl, TUTAHUPOBAHUS MOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TIOCJICACTBUN JUIS OKPYJKAOIIEH Cpenpl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) amanranusi K M3MEHAKWINMMCH YCJIOBUSIM COLUAJIBHOW W NPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTHUYECKYIO JESATEIbHOCTh, B TOM YHCIIC
YMEHUE YUUTHCS Y JPYTUX JIIOJIeH, TpruoOpeTaTh B COBMECTHOM JeATEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIMU U3 OMbITA APYTHUX;

HEOOXOJIMMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAaHUK, B TOM YHCIIE
bopMyIMpOBaTh WUJICHU, TIOHATHS, THIOTE3bl 00 00OBEKTAX W SBICHUSAX, B TOM YHCIIC
paHee  HCH3BECTHBIX, OCO3HaBaTh JACHUIMTHI  COOCTBEHHBIX  3HAHMK |
KOMITETEHTHOCTEM, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIliI0 KaK BBI3OB, TPEOYIOIMHMI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAECMbBIC
pelieHus W JAeHCTBHSA, (OPMYJIUPOBATH W OICHUBATh PUCKH M TOCIEICTBUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelicTBUA:

*BBISIBJISITh M XAPAKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUN MEXIy TMOHITHSAMHU, (DOpMyIUpOBaATH
ONpPENEICHUS]  NOHATHM,  YCTAHABIMBATHh  CYLIECTBCHHBIM  IPU3HAK
KJaccupuKallii, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHMS, KPUTEPUHU
MIPOBOJIMMOTO AHAJIN3A;
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e BOCIIPUHUMATh,  (OPMYIHpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHbIE W OTpPULATEIbHbIC, €IWMHUYHBIE, YacTHbIE M 0OIIHe,
YCIIOBHBIE;

* BBISIBJISITh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U M TPOTUBOPEUHS B
dakTax, JTaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX, IPEIIaraTh KPUTEPUN IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

eJleTIaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

epa3bupaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHHUM (MpPsSMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KAa3aTENbCTBA
MaTeMaTH4YeCcKuX (DAKTOB, BBICTpauUBaTh apPryMEHTAlUIO, MPUBOJAUTH
PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

eBBIOMpaTh CIOCOO pemieHuss y4eOHOW 3ajauu  (CpaBHHBATh HECKOJBKO
BAPDUAHTOB pEILCHUs, BbIOUpATh HauOoJee MNOAXOAANIMH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

¢ IICIIOJIB30BATh BOMNPOCHl KAK HCCIEAOBATEIbCKUNA HWHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeYne, MpodiemMy,
CaMOCTOATENIbHO YCTaHABIMBATH HUCKOMOE U JaHHoOe, (opMUpOBaTh
TUTIOTE3Y, apIYMEHTUPOBATh CBOIO MO3HUIIUI0, MHEHHUE;

eMIPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIAHY  HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHNE M0 YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;

e CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHUSI M BBIBOJBI MO pe3ysbTaTaM
MPOBENEHHOTO HAOMIOAEHUS, HCCIEOBAaHUs, OIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

¢ [IPOTHO3UPOBATH BO3MOKHOE pa3BUTHE Mpolecca, a TaKKe BbIABUTATh
MPENOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

*BBISIBJIATh HEJOCTATOYHOCTh M  HW3OBITOYHOCTh HWH(OpMalMM, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

eBBIOWpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M  HMHTEPIPETHUPOBATH
HH(pOpMAIINIO PA3IMUHBIX BUIOB U (DOPM MIPEACTABICHHUS;

* BBIOMpaTh (opMy MpeAcTaBiIeHUs HHHOPMALIMKU U WILTIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpadukoi 1 1X KOMOWHAIUSIMH,

¢ OILICHMBATh HAAEKHOCT, WHGOPMAIIMM TIO KPUTEPHUSM, MPEIJIOKEHHBIM
yauTeseM uin chOpMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:
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¢ BOCTIPUHUMATHh ¥ (OPMYIHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHSIMHU U
IeIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX M NHUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS IO XOJYy PpELICHUS
3a7a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

*B XOJi¢ 00CYXJIEHHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBI, pelIaeMol 3a/lau, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TIOWCK
pELIEHHUs], COMOCTABIATh CBOU CYKAEHUS C CYKJICHUSIMU APYTUX YYACTHUKOB
nuanora, OOHapyXMBaTh pPAa3IMuMe€ U CXOJCTBO MO3UILUNA, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e IPE/ICTABIIATh PE3YJIbTATHl PEIICHUS 3aJaud, HKCIEPUMEHTA, UCCIEAOBaHUSA,
MPOEKTA, CAMOCTOATENLHO BHIOMpaTh (hOopMaT BBHICTYIUICHUS C YYETOM 3aj7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

*[IOHUMAaTh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUAYaJIbHOU
paboThI MpU pEIICHNN YYEOHBIX MaTEMaTHYECKUX 3a/aY;

e IPUHUMATh II€JIb COBMECTHOM JI€SITEIBHOCTH, IUIAHUPOBATH OPraHU3AIMUIO
COBMECTHOM paboOThl, pachpeneysiTh BHUIbI pabOT, JOTOBApUBATHCS,
00CyXXJIaTh MPOIECC U PE3yJIbTaT padOoThl, 0000IAaTh MHEHUSI HECKOJIbKHX
JIIOJICH;

e Y4aCTBOBaTh B TPYMNIOBHIX (hopMax paboThl (00CYykIeHHs], 0OOMEH MHEHUSIMU,
MO3TOBbIE IITYpMbl W JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOU JIEUCTBUA C JIPYTMMH WICHAMHU KOMAaHJbI, OIIEHUBATh
KauecTBO CBOEro BKJIaga B  OOHIMH  TPOAYKT TO  KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusanus:

© CAMOCTOSITEJILHO COCTABJISITH IIJIaH, AJITOPUTM pEIICHUs 3anayu (WM ero
4acTh), BBIOMpATh CHOCOO pEIICHUS ¢ y4ETOM HMMEIOIIUXCS PECypcoB M
COOCTBEHHBIX  BO3MOKHOCTEH, apryMeHTUpPOBaTh W  KOPPEKTHPOBATh
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJIEKT:

eBJIAJIETh CIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJISI MpoIlecca U pe3ylibTara
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

e IPEABUCTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3SHUKHYTH IpPH PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OLICHMBAaTh COOTBETCTBHUE PE3yJibTaTa JEITEIbHOCTH IOCTABJICHHOW WEIU U
YCIIOBUSIM, OOBSICHATHh MPUYUHBI JOCTIDKCHHSI WJIA HEIOCTHKEHUS IIEJH,
HAXOJIUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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IMPEAMETHBIE PE3YJ/IBTATDBI

K koHmy oOyuenuss B 7 KJjacce o0OyyarolmUics TMOJYYUT CJEAYIOLINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BoinonHsATh, codeTass YCTHbIE M THUCbMEHHBbIE MPUEMBI, apu(pMETHUYECKUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HBIC
CHOCOOBI M TPHEMBI BBIYUCIICHUS 3HAYCHUW JPOOHBIX BBIPAXKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauts OT onHOM (OpMBI 3amucu 4yuceNl K Apyrou (mpeoOpa3oBHIBATH
NECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIIOHATLHBIC YHCIA.

OKpyTasTh YKCIIA.

BBITIONHATS NPUKUAKY U OLEHKY Pe3yJibTaTa BBIYUCICHHM, OIEHKY 3HAaYCHUU
YHUCJIOBBIX BBIPAKCHUN. BBIMOMHATH ACUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeIIsIMH.

[IpuMeHATh TPU3HAKKM JETUMOCTH, Pa3jOKCHUE HAa MHOXKHTEIH HaTypalbHBIX
quces.

PemaTe mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, TMPOMOPIIMOHAIIBHOCTRIO BEIWYWH, TMPOICHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus: 3a7ady ¢ Y4€TOM OTPaHMYCHHH, CBA3aHHBIX CO CBONCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIIECCe OCBOEHHUS YU4EeOHOTO MaTepurara.

HaxonuTh 3HaueHUs OYKBEHHBIX BBIPOKCHUHW TpH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

BrimonHITh MpeoOpa3oBaHus MEJIOT0 BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOIOOHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BEBITTONTHATE  YMHOXKEHWE OJHOWICHA HAa MHOTOYICH W MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCyIecTBIATh Pa3OKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEr0 MHOXXHTEIIS, TPYIIUPOBKU CIIaraeMbIX, TPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHHUS.



13

[TpumensaTs mpeoOpa3oBaHrss MHOTOUYJICHOB JJISl PELICHHS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcronb30BaTh CBOWCTBA CTENEHEH C HaTypalbHBIMM IIOKA3aTEIIMHM IS
peoOpa30BaHus BIPAKECHUI.

YpaBHeHNs U HEPABEHCTBA

Pemare nuHENHHBIE ypaBHEHHs C OJHOW IIEPEMEHHOW, IPUMEHSSA NpaBUia
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sABisgeTcs n
YHCIJIO KOPHEM YPAaBHEHHS.

[TpumensTh rpaduyecKkue METOAbl NMPU PEIICHUH JMHEWHBIX YpaBHEHUH U MX
CUCTEM.

[lonOupaTe mnpuMepsl Nap YHUCEN, SBISIOMIMXCSA PpPEHIEHUEM JIMHEWHOIO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(UKOM, NPUBOIUTH IPUMEPHI PEIICHUS YPABHEHU.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh W pelIaTh JIMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIIOBUIO 3aJa4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341444 MOJYYECHHBIN pE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJbI, 3alIMChIBATh YHCIOBBIE MMPOMEXYTKH HA
anre0panveckoM SI3bIKe.

OTMeuaTtb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAHWHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh € TOMOMIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, pACCTOSHME, I1I€HA, KOJMYECTBO, CTOUMOCTS,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod NpencTaBICHUS M aHaldu3a HHPOpPMALIUH,
U3BJIEKATh U MHTEPIIPETUPOBATh HH(OPMALINIO U3 TPApUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

K koniy oOyuenuss B 8 Kiacce oOydarOUuMicsl TMOJYYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucua ¥ BbIYMCICHUSA

Hcrnonb30BaTh HayalbHbIE MNPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YyceN JUIsl CPAaBHEHUS, OKPYIJICHHS M BBIUMCICHMN, M300pa)kaTh ACHCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.
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[IpumeHATh TIOHATHE apU(PMETHYECKOTO KBAJIPAaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJIb3YySl MPU HEOOXOJUMOCTU KaJbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHHUM, COAEpXkKAIMX KBaJApaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OOJIBIIMX W MAJBIX YHCEN C IOMOIIBI JE€CATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHHM C LEJbIM  [OKAa3aTeleM, BBIOJHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXKJIECTBEHHBIE MPEOOpPA30BaHUs PAlMOHATIBHBIX BBIPAXKCHUN Ha
OCHOBE IMMPABUJI ACHCTBUI HaJ MHOTOYJIECHAMH U alIre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUJIECH HA MHOXKUTEIU.

[IpumensTe nmpeoOpa3oBaHUs BBIPAKEHUHN NI PEIICHMs Pa3JIMYHBIX 3a/lay U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemiath nuHeWHBIC, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAIbHBIE YpPaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHMIINE HUCCIEAOBAHUS YPABHEHHN M CHCTEM YpPAaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX NMpeacTaBieHnil (YyCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT ciOBECHOM (OPMYIHPOBKH 3adaud K €€ airedpandeckon
MOJEIN C TOMOIIBIO COCTABJICHUS YPABHEHHS WIM CHCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIs CPABHEHUS, OLICHKH, peliaTh
JIMHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHOW U UX CHUCTEMBI, aBaTh IpapUUECKyIo
WJUTEOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHuMaTh ¥ HMCHOJIB30BaTh (PYHKIIMOHAJIBbHBIC TOHATUS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O03HAYEHMsI), ONPEAENSITh 3HAueHHE QYHKUMUUA MO 3HAYEHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BHIA:

y=k/x,y =x2,y =x3,y = x|, y = VX, OIICBHIBATH CBOICTBA YHCIOBON (yHKIUH
o e€ rpaduky.

K koniy oOyuenuss B 9 Kiacce oOydarOUuicsl TMOJYYHUT CIEAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIE U HPPAMOHATIBHBIE YUCIIA.
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BremonusaTe apudmeTrueckue IeHCTBUS ¢ PAllMOHATBHBIMU YHCIAMH, COUYETas
YCTHbIE W NHCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCICHHUS C HPpPaAlMOHAIbHBIMU
YUCIIAMH.

HaxonuTe 3Ha4Y€HHs CTENEHEH ¢ LENBIMU ITOKa3aTeIsIMU U KOPHEH, BBIYNCIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JI€UCTBUTENIBbHBIE YHWCJA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHEMHBIE U KBaJpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOJSALIUECS K HUM,
npocTerime ApoOHO-pallMOHATIBHBIE YPABHEHHS.

Pemate cucTeéMBl NBYX JIMHEHMHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekCTOBbIE 3ajaud  ainreOpavyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE NPOCTEMIIME HUCCIEAOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHHEM TpaUUeCKUX MpeACcTaBiIeHUN (YCTaHaBIUBaTh, UMEET JIU
YPaBHEHUE WM CHCTEMA YPABHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U MIPOYEE).

Pemars nuHeWHbIE HEpPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, H300paxkaTb
pEelIEHNE HEPaBEHCTB HA YHUCIOBOM MPSIMOM, 3alMChIBATh PEIIEHUE C IMMOMOLIBIO
CUMBOJIOB.

PemaTe cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PeIlIeHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JINYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (QyHKUMM U3y4eHHbIX BHUAOB. [loka3biBaTh cXxeMaTHUECKU

pacIojIoKEHHE HAa KOOPAMHATHOM IIOCKOCTH rpadukoB GyHkuuid Buma: Y = kX, y =
kx +b,y=k/ix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaYEHUI
K02 PHUITEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth M H300pakaTh CXEMAaTHUYECKH TpauKd KBagpaTHUHbIX (YHKUIUMH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaapaTU4yHYI0 (PYHKIMIO MO (hopmyie, MPUBOIUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUUECKYI0 U T€OMETPUUYECKYIO IIPOTPECCUM TIPH PA3HBIX
croco0ax 3aJaHusl.
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BbIMONMHATE  BBIUMCICHHS C  HCHOJB30BaHHEM QopMyl N-ro  dieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpeccuii, CyMMbI MIEPBBIX N UJICHOB.

N300paxaTh UJI€HBl IOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3a1aum, CBA3aHHbBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3aJaud U3 pPeaTbHOW JKM3HH (C HCIOJIB30BAHHEM KAalbKYJIATOpa, LU(POBBIX
TEXHOJIOTHH).



5

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NpOrpamMmbl

Ne i/

Yucna u BeuKcieHus. PannonansHeie
qucia

Anrebpanueckue BbIpaXeHUs
YpaBHEHHUsI U HEPABEHCTBA
Koopaunats! u rpadpuku. @yHkuun

[ToBTOpEeHME U 06001IEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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KoanuecTBo 4acoB

Kourpoubnbie IIpakTHyeckue

Beero padoThI padoThI
25 1 1

27 1 1

20 1 1

24 1 1

6 1 0

102 5 4

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
https://m.edso0.ru/7f415b90
bubmuorexa [JOK
https://m.edso00.ru/7f415b90
bubmmorexa [JOK
https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
https://m.edso0.ru/7f415b90




8 KUIACC

Ne i/

10

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Uucna u Beruncnenus. KBagpatasle KopHU

Uucna u Beraucienns. CTEeHs ¢ OCJIbIM
II0Ka3aTCJIEM

Anrebpanyeckue BbIpaKEHHUS.
KBanpatubiii TpéxuiieH

Anrebpanyeckue BhIPAKECHHUS.
Anrebpaundeckas 1po0b

YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe
YpaBHEHUSA

VYpaBHeHus u HepaBeHCTBa. CUCTEMBI
YpaBHEHUU

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTsa
@yHknnnu. OCHOBHBIE IOHATHUS
Oynkiun. Yucnossle GyHKIUN

[ToBTOpEeHMNe u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8




9 KUIIACC

Ne i/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

HanmenoBaHmue pa3jiesioB U TeM
NMPOrpaMmbl

Yucna u BeIYUCICHUS. J|eCTBUTEIbHEIC
qycia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM ITEpEMEHHOMN

VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa
DyHKIUMHU

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS

3HAHUHN
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KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18
102

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edso0.ru/7f419d08
bubmnoreka IIOK
https://m.edso0.ru/7f419d08
bubmnoreka IIOK
https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
https://m.edso00.ru/7f419d08
bu6anoreka LIOK
https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
https://m.edso00.ru/7f419d08
bubanoreka LIOK
https://m.edso0.ru/7f419d08
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢ n3ganue,
nepepadotanHoe, 7 kmacc/ MaxkapsrueB FO.H., Munmtox H.I'., Hemxos K.U. u ap.;
noA penakuuen TenskoBckoro C.A., AkinoHepHoe o01iecTBo «M31aTenbCcTBO
«IIpocBenieHue»

* Maremaruka. Anreopa: 8-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 16-¢ u3ganue,
nepepadotanHoe, 8 kinacc/ MaxkapsiueB FO.H., Munmtox H.I'., HemixoB K.U. u ap.;
nop penakuuen TenskoBckoro C.A., AkiinonepHoe o0miecTBo «M31aTenbeTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepadboranHoe, 9 kiacc/ Makaperue F0.H., Munatok H.I'., Hemmkos K.W. u ap.;

non peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBo

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Maremaruka. Anre6pa : 7

9-e kyacchl : 0a30BbIil YPOBEHD : METOJJUYECKOE
nocoOue K nMpeAMETHOM TuHUN yueOHukoB 1o anredpe 0. H. Makaperuesa, H. I'.
Munnrok, K. 1. HemkoBa u np./ — 2-e uzn., crep. — Mocksa : IIpocBemienue,

2023. — 54 c.
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MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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