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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIII€TCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHMUs:
OHa o0ecIeynBaeT U3yueHUe JNPYTruX TUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIro, TaK U
TYMaHUTapHOTO LUKJIOB, €€ OCBOCHHE HEOOXOIMMO IJIsl MMPOIOJKEHUST 00pa30BaHUs U
B TIOBCEIHEBHOHN >Xu3HU. Pa3zButre y o0OydYalomMXCsl HAyYHBIX MPEICTaBICHUA O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandyecKkux aOCTpakiui, crnocode OTpa)KeHus
MaTEeMaTUYeCKOM HayKOW SIBJICHHM W MPOIECCOB B MpUpOJAE U OOIIECTBE, POJIU
MaTEeMaTUYECKOro MOJIETTUPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET
GbopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U KAUYE€CTB MBIILICHUS, HEOOXOIUMBIX JIJIS
ajanTaldd B COBpeMEHHOM Lu@poBoM oOiectBe. M3yuenune anreOpbl odecriedynBaeT
pa3BUTHE yMeHUs HaO0/aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, Tpedyer
KPUTUYHOCTH MBIIIUICHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOABI, (opMynupoBaTh yTBepkiaeHHs. OcCBOeHHE Kypca anreOpbl
o0ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUIEHUS OOYYAarOUIMXCS: OHU HCIOIb3YIOT
JNETYKTUBHBIE W WHAYKTUBHBIC pACCYXJEHUS, OOOOIIEHHE U KOHKPETHU3AIIMIO,
abctparupoBanre u a”aioruto. OOyueHue anreOpe mpennonaraeT 3HAYUTEIIbHBIN
00BEM CaMOCTOATENHHON NEATETLHOCTH O0YYaloIIUXCs, MOTOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 ABJISETCS peaau3alnen 1esITeIbHOCTHOrO MPUHIUITIA 00yUEeHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «AnreOpa» Jjsi OCHOBHOTO OOLIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP’KATEIbHO-METOIUYECKUE JIMHUU:
«Uucma u  BBIYUCICHUS», «AJTeOpanvecKkue BBIPOKECHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHKmm». Kaxnas U3 3TUX COAEpKATEIbHO-METOAUYECKUX JIMHUAN
pa3BUBACTCSl HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJCUCTBYS C JIPYTUMHU
ero JUHUSMU. B Xoje u3ydeHHss y4eOHOTro Kypca OOyYaromumcs MNPUXOIUTCS
JIOTUYECKU PacCyX IaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBs3U ¢
ATUM B MpOrpaMMy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TIPEJCTaBIICHHbIE BO BCEX OCHOBHBIX pazjeliax MaTeMaTU4eCKOro
oOpa3zoBaHUs u CIOCOOCTBYIOIINE OBJIAJIEHUIO 00yYarOIMUMUCS OCHOB
YHUBEPCAIIBHOTO MaTeMaThuueckoro s3bika. CoaepkaTelabHOM U CTPYKTYpPHOM
OCOOEHHOCTBHIO y4eOHOTO Kypca «Anrebpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaxkTep.

Copeprxanue nuHuM «Hucna v BBIYUCICHUS CIY>KUT OCHOBOM JJ1s1 JabHEHIIEero
U3YYEHUSI MATeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarolUXCsl JIOTUYECKOTO
MBINIUICHNS, (OPMHUPOBAHUIO YMEHUS TOJB30BAThCS aNTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TMOBCEIHEBHOW >KU3HHU.
Pa3BuTre MOHATHS O YKCIe HAa ypPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHHUs CBA3AHO C
palMOHANBHBIMUA U UPPAIMOHAIBHBIMU YUCJIAMH, (POPMUPOBAHUEM MPEACTABIECHUHN O
JNEUCTBUTEILHOM YHCJE. 3aBEepLICHUE OCBOCHMSI YHUCIOBOW JIMHUU OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.



CopeprkaHue IByX alreOpandecKuX JTUHUN — «ANreOpandecKkue BhIPAKEHUSD» U
«YpaBHEHHSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUpPOBAHUIO y OOydYaIOIIUXCS
MaTEeMaTHYECKOTro amnmapara, HEOOXOAMMOTO JJis pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUsA y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT palldOHAIbHBIX
BEIpOKCHHMA. AJreOpa IEMOHCTPUPYET 3HAUYCHHE MaTEeMaTHUKH KakK s3bIKa IS
MOCTPOCHHUS MAaTeMaTUYECKUX MOJENIed, OMMCaHUs MPOIECCOB U SBICHUN PEalbHOTO
mupa. B 3amaunm o0yueHus anreOpe BXOJAT TakXke JalibHEWIlee pa3BUTHE
QITOPUTMHYECKOTO MBIILICHUS, HEOOXOUMOTO, B YaCTHOCTH, JUIsl OCBOEHHUSI Kypca
uHGOpMATUKHA, W  OBJIAJICHWEC  HABBIKAMH  JIEAYKTUBHBIX  PACCYKICHUM.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxkanve (yHKIIMOHAIBHO-TpAQUUECKON JIMHUM HAIIEJICHO Ha TMOJIYy4YEHUE
OOyYarOIIMMUCS 3HAHUN O (PYHKIUAX KaK BaKHEHIEH MaTeMaTUYeCKOW MOJEIH s
OMHKCaHUs W WCCIECIOBAHMUS PAa3HOOOpPA3HBIX MPOIECCOB M SBICHUN B MPHUPONE H
oOmecTtBe. M3yueHne marepuana COCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHS
UCIIONIb30BaTh PA3IMYHBIC BHIPA3UTEIBHBIC CPEICTBA SA3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduyuecKkue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUA O
pPOJIM MaTEMAaTHUKH B Pa3BUTHUU IIUBWIN3AINHN U KYJIbTYPHI.

CornacHo yueOHOMY TJIaHy B 7-9 Kjaccax uzyuyaercsl yueOHbIN Kype « Anredpay,
KOTOPBI BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3fenbl cojepxkanus: «Yucima u
BBIYHCIICHUS», «AJTeOpandyecKkue BBIPAKCHUSN», «YPABHEHHS W HEPABEHCTBAY,
«DYHKIUW.

Ha u3yuenue yueOHOro Kypca «Anredpa» orBomutcsa 306 yacoB: B 7 Kiacce —
102 4gaca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kinacce —
102 gaca (3 yaca B HEZIEJIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXo]l OT OJHOW (opMbl 3amucu
npobeit k apyroi. IloHsThe panuMOHANBHOrO 4YHUCHA, 3allCh, CpPaBHEHHUE,
yOOPSAIOYMBAHUE  pPAIMOHANBHBIX  yucel.  ApudmeTuueckue  ACUCTBUS €
palMoOHaIbHBIMU YuclIaMHu. PemieHne 3agad u3 peallbHOM MPAKTUKW HA YacTH, Ha
JpoOu.

CrerneHb ¢ HaTypaJlbHBIM TIOKa3aTelieM: OmpelesieHue, Mpeodpa3zoBaHue
BBIPOKEHUI HAa OCHOBE OIPECIICHMS, 3alMuCh OOybIIUX yucen. [IpoieHTsl, 3amuch
MPOIICHTOB B BHUAE ApoOW M ApoOM B BHJE MPOIEHTOB. Tpu OCHOBHBIE 3aJaud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKECHUE HA MHOKHUTEIN HATypaJbHBIX
YU CEIL.

PeanpHble  3aBUCMMOCTM, B  TOM  4HCle TmpsMas W oOpaTHas
MPOMOPUHUOHATIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEHUA

[lepemeHHbBIE, YHUCIOBOE 3HAUYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTuMmble
3HA4YCHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIy BEIWYMHAMU B BUJE
dbopmynbl. Beraucnenuss no ¢opmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKCHUIA,
TOXJECTBEHHO PAaBHBIC BRIPAKECHUS, ITpaBUiia MPeoOpa3oBaHUsl CyMM U ITPOU3BEACHUH,
MpaBUJia PACKPHITUS CKOOOK U TTPUBEICHUSI TIOJIOOHBIX ClIaraeMbIX.

CBOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

Opnowiensl U MHOrowieHsl. CreneHb MHorouieHa. (ClOKeHHE, BbIYMTAHUE,
YMHOKEHHUE MHOTOUYJIECHOB. @OpMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbI U
KBagpaT pa3HocTH. PopMmysa pa3HOCTM KBAApPATOB. Pa3iiokeHWe MHOTOYJIEHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, TpaBWiIa TPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHUE C OJHOM NEPEMEHHOM, YMUCIO KOPHEH JIMHEUHOTO
YpaBHEHUS], PEIICHUE JIMHEHHBIX ypaBHeHUI. COCTaBIICHHE YPAaBHEHUN IO YCIOBHIO
3a7auu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIBYMs TNEpeMeHHBIMH M ero rpaduk. Cucrema AByX
JIMHEWHBIX YPABHEHHUM C JBYMs IEPEMEHHBIMU. PelleHue CcucreM ypaBHEHUU
CrIoco0OM MOACTaHOBKHU. [IpuMepbl pellieHns TEKCTOBBIX 3a/1ad C MOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touknm Ha mnpsMou. UYucnoBsle NpoMexyTkH. PaccrosHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssmoyrosibHast cuctema KoopauHaT, ocu OX u Oy. AGciucca u oparHaTa TOYKA
Ha KOOpJIMHATHON IIOCKOCTH. IIpuMepsl rpagukoB, 3aiaHHBIX Qopmyiaamu. YreHue
rpaukoB peanbHbIX 3aBucumocteil. [lonstue pynkumu. ['paduk ¢pynknumn. CoiicTBa
¢ynkuuii. Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk ynkuuu y = |X|. I'padugeckoe
pEelIeHNE JTMHEUHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPABHEHU.

8 KVIACC

Yucsa v BbIYMCIEHUS

KBagparHbeiii kopeHp u3 uyucna. [loHsTue 00 HppanUMOHAIBHOM YHCIIE.
JlecsaTuuHble MPUONMKEHUS HppaMOHANbHBIX uuced. CBoHCTBa apudMeTHUYeCKHX
KBaJIPAaTHBIX KOpHEW M UX NMPUMEHEHHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U
BBIUMCJICHUAM. J[€eiCTBUTEIIBHBIC YHCIIA.

CreneHb C 1UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPaKEeHUA

KBagpaTHbIil TpEXUJIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

AnreOpanyeckas J1poOb. (OCHOBHOE CBOWCTBO ajreOpandeckoil  apooOu.
CnoxeHue, BBIUMTAHUE, YMHOXEHUE, JICJICHHE  ainreOpanueckux  JpoOei.
PannonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatrHoe ypaBHeHue, GopMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHeHU, CBOASIMXCA K JIMHEMHBIM U KBaJgpaTHbIM. [Ipocreiimue
JIpOOHO-pallMOHATbHBIE YPABHEHUS.

['paduueckas uHTEpOpeTaIus ypaBHEHUU C ABYMs TMEPEMEHHBIMHU M CHUCTEM
JMHEMHBIX YpPaBHEHMH C JByMs IiepeMeHHbIMU. [Ipumepsl pemenust cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OAHOM NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue dynkuuu. OOnacCTh ONMpENENIeHUs] 1 MHOKECTBO 3HAUYECHUM (PYHKIUU.
CrnocoObl 3aanust QyHKIHIA.

I'paduk Pynkuuu. Yrenue cBoiictB QyHkuuu mno e€ rpaduky. I[Ipumepsr
rpadukoB QyHKININA, OTpaXKAIOIINX PeabHbBIE MPOIIECCHI.

OyYHKIMY, ONHCHIBAIONINE TPSIMYI0 W OOpaTHYH  MPOMOPIIMOHAIBLHBIE
3aBrcuMocTH, ux rpaduxn. Oynkupn Y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.



9 KJIACC

Yucaa v BBIYMCICHUA

PannonanpHbie 4YKclia, MppalMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEUHbIE
JeCATUYHBIE 1poOHU. MHOXKECTBO AEHCTBUTENBHBIX YUCEI, JEUCTBUTEIbHBIE YHCIIA KaK
OECKOHEYHbIE JAECATHYHbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEVCTBUTEIbHBIX YUCENT U KOOPJAUHATHOU MPSAMOM.

CpaBHeHHME  JCHCTBUTENBHBIX  4uceN, apudMeThueckue  JeHUCTBUS  C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpYXarOLIEro MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUYEHHWE BEJIUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yibTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOJAIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEU W UYETBEPTOU
CTEIICHEU pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne ApoOHO-palMOHAIBHBIX YpaBHEHUW. PeleHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ JABYMs NEpPEMEHHbIMH U ero rpaduk. PemieHue cuctem IByX
JIMHEMHBIX YPaBHEHUU C JByMs NEPEMEHHBIMU. PellleHue cUcTeM JBYX YpPaBHEHUM,
OJIHO W3 KOTOpPHIX JHMHEWHOe, a JApyroe — BTopoil creneHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au aaredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OAHOM mNepeMeHHoM. PemeHne cucrem
JVUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHele HepaBeHCTBaA.
['padrueckass wuHTEpHpeTalUsi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYyMs
MIEPEMEHHBIMHU.

DyHKIUU

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaGoma, KoopAHMHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gynxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE YHMCIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
pekyppeHTHO popMyoit u popmysioi N-ro dwieHa.

Apudmernueckass M TeomeTpuueckas mnporpeccuud. Dopmynsl N-ro  4iIeHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.



N3o00paxenne wieHOB apu(PMETUYECKOM U TEOMETPUYECKOM mporpeccuid
TOYKaMM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M JKCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMUBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHUS MPOrpaMMbl yu4eOHOro Kypca «Aisredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HAaCTOSIEMY POCCUUCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSM POCCHUMCKUX MATEMATHUKOB U POCCUHCKON
MaTEMaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHHHA B JPYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN TIpaKJaHWHA U PEAU3ALMHU €ro
IpaB, NMPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX
CTPYKTYp, SBJICHHUH, Mpouenyp TpakJaHCKOro o0miecTBa (Hampumep, BbIOOPSI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO S3THYECKMX MpoOJeM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HayKH, OCOBHAHHEM Ba)KHOCTU MOPAJIbHO-
STUYECKUX MPHUHIIMIIOB B I€ATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM Ha AakKkTUBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKHX 3a/1ad
MaTeMaTUYeCKOM  HAIpPaBJICHHOCTH, OCO3HAHWEM BAXXHOCTM MAaTEMaTUYECKOIO
o0pa3oBaHMsl Ha MPOTSHDKEHMM BCEW JKM3HM U YCHEIIHONM MpOoQecCHOHATBHON
JESTEIbHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM W
OCTPOEHUEM WMHIUBUIYaJIbHOW TPAEGKTOPUU OOpa30BaHMUSA M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY W 3CTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyXIACHHUH, YMEHHIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAy4HbIX
MpeCTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPOIbI U
oOmiecTBa, TMOHUMAHHEM MaTEeMAaTUYECKOM Hayku Kak cdepbl UeIoBeYecKOi
NEeATEIbHOCTH, 3TallOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LMBUJIM3ALIMH,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTUKH M MaTE€MaTU4YECKOM KyJIbTYpPOH KaK CpPEICTBOM
IO3HAHUS MHpA, OBJIAJEHUEM IPOCTEHIIMMH HABBIKAMM  HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usuveckoe BocnuTaHue, (OPMHUPOBAHHE KYJbBTYPbl 310POBbS M
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTHYECKUE 3HAHUS B HWHTEpPECax CBOETO
3JI0pOBBS, BEJCHUS 310pOBOT0 00pa3a KU3HM (310pOBOE MUTAaHUE, COaTaHCUPOBAHHBIN
peXKUM  3aHATMM U OTObIXa,  peryisipHas  (usnueckass  aKTUBHOCTB),
c(OpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY H
TaKoro K€ MpaBa APyroro 4ejaoBeKa;

7) 3ko/10TMYeCKOe BOCIIMTAHME:

OpUEHTallMEe Ha NMPUMEHEHHE MATEeMAaTUYECKUX 3HAHWUU JJI pELeHUs 3ahad B
00JacTh COXPaHHOCTH OKPY’Kalollel Cpefibl, IUIAHUPOBAHUS MTOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJIEICTBUMA Ui OKPY’KaloIIEeH Cpeabl, OCO3HAHHWEM TIJI00AIBHOIO
XapaKTepa SKOJOTMYECKUX TPOOJIEM U IyTEH UX PELICHUS;

8) ajmanTanms K M3MEHAKIIMMCH YCJIOBHAM COLHAJIBHOM W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHSX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBO€W KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCA Yy JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM E€ATEIbHOCTH HOBBIE
3HAHUS, HAaBBIKU U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCTBI0O B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM  YHCIE
(GopMynMpoBaTh HJIEU, MOHATHUS, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  Je(PUIUTHl  COOCTBEHHBIX  3HAHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpEOYIOIUH KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAaEMble
pemieHuss W JeUCTBUS, (OPMYIUPOBATh M OLIGHUBAaTh PUCKU M TOCIEICTBUA,
dbopMUpOBaATH OIMBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUH, OTHOLIEHUN MEXIy MOHATUSAMHU, (POPMYIHPOBATH ONPEACICHUS MOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBaHUs AJisi 00001eHUs
Y CPABHEHUS, KDUTEPUH IPOBOAMMOIO AHAJIN3A;

BOCIPUHUMATh, (POpMYIHpOBaTh U MPeoOpa30BbIBATh CYXKIACHHS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IIPOTUBOpEYMs B
(dakTax, OaHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX, IMpeajaratb KpUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNH;



JIeNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

pa3OupaTh JIOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHWA (TpsIMBIE W OT
OPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHbIE  JIOKa3aTelbCTBa
MaTeMaTU4YeCKux (DaKTOB, BBICTpAaMBaTh aAPryMEHTAllUI0, MPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCO0 pemeHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOupaTh HauboIee MOAXOASIINNA ¢ YYETOM CaMOCTOSITEIbHO BbIICJIEHHBIX
KPUTEPUER).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh  BOTPOCHI  KaK  HMCCJIEMOBATEIbCKMA  WHCTPYMEHT  IO3HAHUA,
(opMynHpoBaTh BOITPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSTENIbHO YCTaHaBIIMBaTh HCKOMOE U JIaHHOe, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIPHO COCTaBJICHHOMY TUIaHY HECJOXKHBIH SKCIICPUMEHT,
HEOOJBIIOE HCCIEIOBAaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOTO
00bEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKAY COOOIA;

CaMOCTOSATENIbHO  (pOpMyJIMpOBaTh OO0OOIIEHWS] U  BBIBOABI IO  pe3yjibTaTam
POBEIEHHOTO HAOIIOJCHUS, UCCIIEIOBAHUS, OIIEHUBATH TOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUI;

MPOTHO3WPOBAThH  BO3MOXKHOE  pa3BUTHE  TIpollecca, a TaKXKEe  BBIJIBUTATh
MPEATOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBIISITh HEJAOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIUU, NTaHHBIX, HEOOXOIUMBIX
TUTSI pEIICHUS 3a1a4H;

BBIOWPATh, aHATU3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHEPOPMAIIHIO
Pa3ITUYHBIX BUJOB U JOPM TIPEICTABIICHHUS,;

BbIOWpaTh (opMy TIpeAcTaBlieHUsS HWH(OpPMAIMM ¥ WUTFOCTPUPOBATH peEIlaeMble
3aJ1ayv CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMM,

OIICHWBATh HAJAEKHOCTh MH(MOPMAITUH 10 KPUTEPHUSAM, TIPEITIOKCHHBIM YUUTEIEM HIIH
c(hOpMyYTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U TEISIMHU
oOIIIeHUsA, SCHO, TOYHO, T'PAMOTHO BBIPAKATh CBOIO TOYKY 3pPCHHUS B YCTHBIX W
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY peUIeHUs 3a/1a4yi, KOMMEHTUPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B X0JI€ OOCYKJIEHHUS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI, TPOOIIEMBI,
permaemMoil  3a7add, BBICKA3bIBATh WJCH, HAICIICHHBIE HA TIOWCK PEIICHHUSI,
COMOCTAaBIIATh CBOU CYXIEHHUS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB JHMAJIOTa,



oOHapyXUBaTh pPa3InYMe U CXOJICTBO MO3UIIMIA, B KOPPEKTHOU (hopme HopMyIHpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YIbTAThl PEIICHUS 3aa4, SKCIIEPUMEHTA, UCCIECOBAHUS, IPOEKTA,
CaMOCTOSTENIbHO BBIOMpPaTh (POpMAT BBICTYIUICHHS] C YYETOM 3ajlay MPE3CHTALUH U
0COOEHHOCTEH ayIuTOpHUU;

MIOHUMATh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHAMBUAYaJIbHOU pabOTHI
IIPU PELIEHUN yYEOHBIX MaTEMAaTUYECKHX 3a]1a4;

IPUHUMATh 1[EIb COBMECTHOM JI€ATENbHOCTH, MIIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM
paboThl, pachpelnensTh BHUABL pabdOT, JAOroBapUBaThCs, OOCYXIaTh MPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBbIX (opMax paboTel (00CyxkaeHHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE LITYPMBI M JIPYTUE), BBINOJIHATH CBOIO YacThb pabOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMAaHJIbl, OLIEHUBATh Ka4e€CTBO CBOErO BKJIAJA B
OO MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.
PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBIIATh IUJIaH, AJTOPUTM pEIICHUs 3aJayd (WM €ro 4YacTh),
BBIOMpATh CHOCOO pEmIeHHs] ¢ Y4YETOM MMEIONIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh COCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa pelieHHs
MaTeMaTHYEeCKOM 3aJ1auH;

PENBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHN 3a/1a4d, BHOCUTh
KOPPEKTHUBHI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa AEATEIbHOCTH MOCTABICHHON €U U YCIOBHSM,
OOBSCHATh TPUYUHBI JOCTH)KCHHUS WM HEIOCTIKEHUS IIeJId, HaXOAWUTh OIIUOKY,
JaBaTh OIL[EHKY NPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOydyenus B 7 KkJjacce OOYyYalOIIMHCA TOJYYUT CICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucjia 1 BBIYUCTIEHUSA

BoimonHsaTh, coYeTas YCTHbIE W THUCHMEHHBIC TPHUEMBI, apuPMETHIECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HaueHUS YHUCIOBBIX BBIPAKEHUH, MPUMEHATh pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUM JPOOHBIX BBIPAKEHHM, COJIEpIKALIUX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.



[lepexonuths OT OmHON (QOpPMBI 3amuUcK 4YHMCEN K APYroi (mpeoOpa3oBHIBATH
AECATHUUHYIO Ap0Ob B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECTHUHYIO, B YaCTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIEC YHCIIA.

OxpyrisaTh yucna.

BBINONHATE MPUKUAKY W OLIEHKY pe3yibTaTa BBIYMCIECHHUI, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUW. BBINOMHATE JEHUCTBHA CO CTENEHSIMH C HaTypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh TMPU3HAKUA JEIUMOCTH, PA3J0KEHUE HA MHOXKHUTEIN HATypPaJbHBIX
YHUCEL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOLUEHUEM
BEJIMYUH, MPOMOPLHOHATIBHOCTBIO BEJIIMYMH, NPOLEHTAMH, HWHTEPIPETHPOBATH
pe3ynbTaThl PELICHHs 3aJad C y4E€TOM OrPAaHUYEHMH, CBA3AaHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpandyeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

HaxomuTh 3HaueHus OYKBEHHBIX BBIPAXEHUN MNpU 3aJaHHBIX 3HAYEHMSIX
EPEMEHHBIX.

BoinonHATh npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM
MOJ00HBIX ClaraeMblX, pACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYIIbI KBajipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCylIecTBIATh  Pa3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C ITOMOILIBIO
BBIHECEHUSI 3a CKOOKHM OOILIEro MHOXKHUTEINS, TPYIIUPOBKHU ClaraéMbIX, MPUMEHEHUS
dbopMyI COKpAIIEHHOTO YMHOKEHUS.

[TpumensTh peoOpazoBaHusi MHOTOWICHOB JUIsl PEIICHUS pa3IMYHbIX 3a7ad U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HaTypaldbHBIMM TOKAa3aTelsIMU ISt
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEVHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IIPUMEHSS IPABUIIA
nepexoa OT UCXOJHOTO YpaBHEHUsS K PaBHOCWIBHOMY emy. IIpoBepsTs, ABiseTcs au
YHUCJIO KOPHEM YPABHEHHS.

[Ipumensaty rpaduyeckre METO/Abl NMPU PEUICHUU JTUHEHWHBIX YPaBHEHHH U UX
CUCTEM.

[lonGupate mnpumepbl Map YKCEN, SBISIOMIMXCS pEIIeHUEM JIMHEHMHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.



CrtpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JUHEHMHOTO ypaBHEHUS C JIBYMS
MEPEMEHHBIMHU, MOJIB3YACH IPpa(UKOM, TPUBOJUTH MPUMEPHI PELICHUS YPABHEHHS.

Pemats cuctemsbl ABYX JIMHEHHBIX YpaBHEHUW C ABYMs MEPEMEHHBIMHU, B TOM
qucie rpau4yecKu.

CocTaBisTh U peliaTh JJMHENHOE YPABHEHUE WM CUCTEMY JIMHEWUHBIX YPaBHEHUI
[0 YCJIOBUIO 3aJla4d, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
ITOJTyYEHHBIA pE3yJIbTar.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3allUChIBATh YUCJIOBBIE NMPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTtMeyaTh B KOOpPAMHATHOW IUIOCKOCTHM TOYKH MO 3aJaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKINH Y = [X|.

OnuceIBaTh ¢ NOMOIIBIO PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/1y BEJIMUYMHAMMU:
CKOPOCTb, BPEMsI, PACCTOSIHHE, 1I€HAa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU IO 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cmocod TpPEACTaBICHUS MW aHaidu3a HHQPOpMaIUU,
U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALIMIO U3 IpaUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K «koniy oOydyenus B 8 kJjacce OOy4aromMiiCSs TMOJYYUT CIETYIOLINE
PEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCICHUA

Hcrons30BaTh HaYaJIbHbIE IPEICTABICHNAS] O MHOYKECTBE JIEUCTBUTEIBHBIX YHCEI
JUIsL CpaBHEHUS, OKPYIJIEHUS U BBIYMCICHUH, M300pa)kaTh IEHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOMN NPSIMOM.

[IpumenaTy TmOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHM, WCIOJIb3YS MPH HEOOXOIUMOCTH KaJIbKYJSTOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHUM, ColepKallluX KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MAJBIX YHUCENT C MOMOIIbIO JECATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TMOHATHE CTENEHM C  UEeJbIM  [OKa3aTeleM,  BBINOJHATH
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAIUX CTETICHU C LEJIbIM IMOKA3aTEeIeM.

BBINONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAKEHHUI Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWICHAMH U anre0panyecKuMu ApoOsSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOXKUTEIIN.



[IpumeHsaTs TpeoOpa3oBaHUs BBIPAKECHHUM ISl PEIICHUS Pa3IMYHBIX 3a/ad W3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemlare nMHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPAlMOHAIbHBIE YpPaBHEHUS,
CBOJISILIUECS K HUM, CHCTEMBI IByX YPAaBHEHH C ABYMS IEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
9UCJie ¢ MPUMEHEHHEeM TpadudecKux TMpeacTaBleHnl (yCTaHABIMBATh, MUMEET JIN
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CITU UMEET, TO CKOJIBKO, U MpOUee).

[lepexoauTh OT clioBeCHOM (HOPMYITUPOBKH 3a/lauu K €€ anreOpandeckon Moaenu
C TIOMOIIIBIO COCTABJICHHS] YPABHEHUSI UM CUCTEMBl YPABHEHU, NUHTEPIIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1auy MOJTYyYECHHBIA pe3ysIbTar.

[IpuMeHsTH CBOMCTBA YMCJIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKHU, peIlaTh
JMHEHHBbIE HEPAaBEHCTBA C OJHOM MEPEMEHHON M MX CUCTEMBI, JaBaTh rpaduyecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHNU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[ToHumaTe W HCHOJB30BaTh (DYHKIMOHATIBHBIC TOHATHA W S3bIK (TEPMUHBI,
CUMBOJINUECKUE OO0O3HAUEHMS), OMpEAC/SITh 3HAaueHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUU TI0 €€ rpaduKy.

Ctpouts rpaduku d5ieMeHTapHBIX (YHKIIUA BUA:

y = k/X, y = %2,y = x3,y = |x|, y = VX, onmcsIBaTh CBOIiCTBA YNCIOBOI PYHKIIHH
o e€ rpadukxy.

K koniy oOydyenus B 9 kJiacce OOy4armIMACA TMOJYYUT CIICIYIOIINAE
pPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYMBATH PAlIMOHAJIBHBIC U UPpaAllMOHATLHBIE YHCIIA.

Breimonuars apudmernyeckue IEeUCTBUSL C pallMOHAIBLHBIMU YHMCJIAMH, COYETast
YCTHBIE W MHCbMEHHbIC TPUEMBI, BBINOJIHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YUCIIAMU.

Haxonute 3HaueHus cTeneHen ¢ LEJIbIMU MMOKa3aTeIIMU U KOPHEW, BBIYHUCIISIThH
3HAYCHUS YUCTIOBBIX BHIPAKCHMUIA.

OKpyrJisiTh  ACHCTBUTENBHBIE YHWCIIA, BBIOJHATH TPUKHAKY pe3yJibTrara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemrates nuHelHBIE W KBaJApaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOJSIIMECS K HUM,
npocrenime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemars cucteMsl AByX JIMHEMHBIX YPABHEHHI C IBYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCSA JTMHEUHBIM.

PemaTe TekCTOBBIE 3a/1a4u aNreOpandecKuM CII0COOOM C TIOMOIIBI0 COCTABIICHUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.



IIpoBoauTE MpOCTENIINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPABHEHHMH, B TOM
qyclie C NMPUMEHEHHEM TpaHuuecKux MpeACTaBlIeHUN (yCTaHaBIMBAaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300paKaTh
pelIcHUME HEPABEHCTB HA YHCIOBOW MNPAMOMW, 3alUCBIBaTh PEIICHHE C IOMOLIBIO
CHUMBOJIOB.

Pemars cucTeMbl JTMHEHWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIUE
KBaJI[paTHOE HEPaBEHCTBO, U300pakaTh pPEIICHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOM
IPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

Pacnio3naBaTte (QyHKUMM M3y4eHHbIX BHAOB. Iloka3biBaTh CXeMaTHYECKU

pacIoyIoKEHUE Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKIwmiA Buga: Y = KX, y = kx
+b,y=kix,y=ax2 +bx+c,y=x3,y=1X, Y = |X|, B 3aBUCHMOCTH OT 3HAYCHHi
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U u300pakaTh CXEMAaTHUECKH TpaduKu KBAJAPATUYHBIX (QYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMU MO UX Tpadukam.

Pacno3naBaTe kBajpaTHyHyI0 (QYHKLIHMIO TIO (QopMylie, MPUBOAUTH HPUMEPHI
KBaIpaTUYHBIX (YHKIHUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacnio3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCHH TPU Pa3HbIX
cnoco0ax 3aaHusl.

BbINONHAT,  BBIYMCIEHHS C  WCHONBb30BaHMEM  (QopMya N-ro  YieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MIEPBIX N YJICHOB.

N300paxaTh 4jeHbl MOCIEJOBATEILHOCTH TOYKAMM Ha  KOOPJIWHATHOU
MJIOCKOCTH.

Pemate 3a1aun, CBSI3aHHBIE C YUCIOBBIMH MOCJIEI0BATEILHOCTIMU, B TOM YHCIIE
3alayd U3 peajbHOM KU3HM (C HCIOJB30BAHMEM KaJIbKyJIATOpa, UU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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