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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBII€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECIIEUNBAET U3YUEHHE JAPYTUX AUCLUUIUINH, KaK €CTECTBEHHO-
HAy4yHOTo, TaK W TyMaHUTAPHOIO LIMKIOB, €€ OCBOECHHE HEOOXOAUMO JIf
MPOJOIKEHNUST 00pa30BaHMs M B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOyuaronmxcs
HAyYHBIX TNPEACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKkux
abcTpakiuii, cnocobe OTpakeHHs MAaTEMAaTUYECKON HAyKOW SIBICHUN W TIPOIIECCOB
B INPUPOJE U OOILECTBE, POJU MATEMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM
NO3HAHUM U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOIUMBIX AJI aJaNnTalliid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yueHue anreOpsl oOecnieunBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yrBepxkAeHUs. OCBOEHUE Kypca anredpbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYarolIuXcs: OHH HCIOJB3YIOT JeAYKTUBHBIE |
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
aHasiornto. OOydeHue  anreOpe  mIpeamnosiaraeT  3HAUUTEIbHBIH  00BEM
CaMOCTOSITENIbHOM ~ J1€ATEIBHOCTH OOYYaIOLIUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelieHue 3aaa4 IBiIseTcs peaausauen e TeIbHOCTHOTO MPUHIIUIA O0yUYeHU .

B ctpykType nporpammel yueOHOr0 Kypca «Anredpa» JI1si OCHOBHOT'O 00111ero
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMAIOT COJEP>KATEIbHO-METOUIECKIE JTHHHH:
«Unucna W BBIUKCICHHS», «ANTeOpanuecKkue BBIPAKCHUA», «YPaBHEHHS W
HepaBeHCTBay, «DyHkummy. Kaxmas w3 3TUX comepKaTelbHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYECHUSI Kypca, B3aUMOJCHCTBYS €
ApyTMMU €ro JuHUAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
MPUXOJIUTCS JIOTHYECKH PACCYKIaTh, MCIOIH30BaTh TEOPETHKO-MHOKECTBEHHBII
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Aunredpay BKIHOYCHBI
HEKOTOpbI€ OCHOBBI JIOTWKH, IPEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTUYeCKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHHUIO 00YJarONUMUCS
OCHOB YHUBEPCAJILHOTO MAaTEMAaTUYECKOTO s13bIKa. COJepKaTeIbHOM U CTPYKTYpPHOI
OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Copepxxanne auHMM «Yucna W BBIYUCICHUS» CIYXKUT OCHOBOW Jif
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS alTOPUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAaLMOHAIBHBIMH M UPPALMOHAIBHBIMHU YUCIaMH, (pOpMHpOBaHHEM



MPEJCTABICHUIN O JEHCTBUTEIBLHOM YHKCIIe. 3aBEPIICHUE OCBOCHUS YUCIOBOU JTUHUU
OTHECEHO K cpeiHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpandeckue BhIpaKeHUsD)
U «YpaBHEHHs] U HEPAaBEHCTBa» CMOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeOOXOAMMOTro JUIsl PelleHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oO1ero obpazoBaHusl y4yeOHBIM MaTepuan TpynmupyeTcss BOKPYT palliOHAIbHbBIX
BBIpaXKeHUI. Ajiredpa AEMOHCTpPUPYET 3HAYCHHE MaTEeMaTHUKW Kak sI3bIKa [
MOCTPOCHUS MAaTeMaTHYeCKUX MOJeNiel, OMHUCaHUs TMPOLECCOB U  SIBICHUI
peanbHOoro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakKe HalibHEnIee
pa3BUTHE AJITOPUTMHYECKOIO MBIIUIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, JIs
OCBOGHHUSI Kypca UWH(MOPMATUKH, W OBJAJCHHE HAaBBIKAMU JETYKTHBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHUIO
BOOOpaKeHUs1, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUECTBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENU
JUTS OTIMCAHUS M UCCIIETOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOC
n obmiectBe. M3yueHune Mmarepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHUKHU —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHHE
NPEICTaBICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy IlaHy B /-9 Kiaccax wu3ydaeTcss Y4YeOHBIH Kypc
«Anredpa», KOTOPBIH BKIIOYACT CJCAYIONINE OCHOBHBIE pa3eNbl COICPIKAHUS:
«Yucna W BBIUKCICHUS», «Adredpanyeckue BbIPAXKEHUsS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKITUI.

Ha u3ydenne yueObHOTO Kypca «Anredpa» orBoautcs 312 dacos: B 7 kiacce
— 105 ygacoB (3 ugaca B Hemenmo), B 8 kiacce — 105 gacoB (3 ywaca B Henmeno),

B 9ximacce — 102 4gaca (3 gaca B HeemIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yucia 1 BHIYMCICHUA

JpoObu OOBIKHOBEHHBIC U JIECATHYHBIC, TIEPEXO] OT OAHOW (OPMBI 3aAIMKCH
npobet k apyrou. IloHATHEe panMOHATBPHOTO YHCHIA, 3alUCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBHUS C
palMOHAIBHBIMHA YMCIIaMu. PellieHue 3aiad U3 peaibHOW NMPaKTUKWA HAa 4acTH, Ha
Ipoowu.

CreneHb € HaTypaJbHBIM IIOKa3aTelieM: OINpeaeieHue, MpeoOpa3oBaHue
BBIPKECHHI HA OCHOBE OIpPEAEIICHHUs, 3aUch 00abMX vKcel. [IponeHTsl, 3anuch
IPOLIEHTOB B BUE JpoOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC 3a7aud Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEabHOU MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HATYpPAJIbHBIX YHCEII.

PeanbHbie  3aBUCMMOCTH, B TOM  4YuCle TpsMas u  oOparHas
IIPONIOPUMOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IIepemMeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCTUMBIE
3HAYEHMS MepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
dopmynbsl. Beruucnenus no popmynam. [IpeodpasoBanue OYKBEHHBIX BbIpAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPDOXKEHHS, TNpaBWiIa MpeoOpa3oBaHUS CyMM U
IPOU3BEICHUH, MPABUJIA PACKPHITUS CKOOOK U TPUBEACHUS MOJOOHBIX CIIaracMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHA. CloKeHUe, BHIYUTAHUE,
YMHOE€HUE MHOTOWIEHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAJIPaT CyMMBbI
1 KBajpat pazHoctu. opMyna pa3HOCTH KBaJIpaToB. Pa3nokeHMEMHOTOWIEHOB Ha
MHOKHTEH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, MpaBWia TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTH YPABHEHHUI.

JIuHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
ypaBHEHUS, pEUICHUE JIMHEHHBIX ypaBHEeHU. COCTaBIeHUE YPAaBHEHUI 110 YCIOBHUIO
3aaaun. Pemenue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPABHEHUM.

JIuneliHOe ypaBHEHHE C JBYMsI MIepeMEHHbIMU U ero rpaduk. Cuctema AByX
JVHEWHBIX YPaBHEHMM C JByMs NEPEMEHHBIMH. PenieHue cucTeM ypaBHEHHU
c0co0OM MOACTaHOBKU. [IpuMepsI pereHnst TEKCTOBBIX 337a4 C TOMOIIBIO CUCTEM
YpPaBHEHUM.



DOyHKUNHA

Koopaunara Touku Ha npsimout. UncinoBsle IPOMEXYTKU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOU mockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMHu.
UYrenue rpadukoB peanbHbIX 3aBUcuMocTel. [Tlonstue pynkun. I'paduk GyHkumu.
CroiictBa ¢dyHkiuid. Jluneitnas ¢yukius, e€ rpaduk. ['padudueckoe pelreHue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KJIACC

Yuciia 1 BIYMCICHUSA

KBagpatueiii kopenb u3 uwucia. [loHarhe o0 uppalnMoOHAIBLHOM YHCIIE.
JecsTuunbie TpUOTMKEHUST UppaIMOHAIBHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJPATHBIX KOPHEW U UX NPUMEHEHHE K MPEe0OpPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSIM. [[€ICTBUTENBHBIC YHCIIA.

CreneHs ¢ 1ieNbIM NTOKa3aresieM U e€ cBoiicTBa. CTaHmapTHas 3alKMCh YUCIIA.

AJire0OpanvecKue BbIPaKeHUsl

KBampaTHbIil TpEXUIIEH, Pa3JIOKEHUE KBAIPATHOTO TPEXUJIEHA HAMHOKHUTEIH.

Anrebpanudeckas JpoOb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXKEHHE, JCJICHHE alreOpandecKux ApoOer.
PanrionanbsHbie BRIpaXEHUS U UX MPE0Opa3oBaHHUE.

YpaBHeHMs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmyiia KOpHEH KBaipaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBaJPATHBIM.
[Ipocreiimme qpoOHO-palOHANIbHBIE YPABHEHHUS.

['paduueckas uaTEpHpeTalvs YPAaBHEHUN C IByMS MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JBYMS I€peMEHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyecKuM CrocoooM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUNHA

[lonsitue @ynkuuu. OOMacTh ONpEeAeNieHUs] W MHOXKECTBO 3HAYEHHI
dbynkiuu. CocoOb! 3a1anust GyHKITUH.

I'padux pynkumu. Yrenue cBoiicTB GyHKuMHU 10 €€ rpaduky. [Ipumepsr
rpadukoB QyHKUINN, OTPaKaAIOIIUX PEalIbHbIE MPOIIECCHI.



@DYHKIMY, OINUCHIBAOIINE TMPSAMYI0 W OOpaTHYI MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JecATUYHbIE ApoOr. MHOXKECTBO JIEHUCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUHbIE JecCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHON HPSIMOIA.

CpaBHEHHME JICMCTBUTENBHBIX 4YHCEN, apU(METHUYECKHE JEUCTBUSA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXKAIOIIETO MHUPA, JIUTEIBHOCTh IMPOIECCOB B
OKpPY’KaIOIEM MUDE.

[TpuOnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MPUOIMKeHnus. OKpyriieHne
yucen. [[pukuaka n oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHMs M HEPAaBEHCTBA

JIuneliHOe ypaBHEHME. PelieHne ypaBHEHWM, CBOIAIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienne ypaBHEHMM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-palOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPAaBHEHUU C ABYMsI IIEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOH creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS IIEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OAHOM IEpEMEHHOW. Pelienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBalapaTHble HeEpaBeHCTBA.
['padmyeckas uHTEpHpeTalvs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapabona, koopAuMHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapadoJIb.

Ipaduxu Gyrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || n ux
CBONCTBA.



Yucii0Bble IOCTEA0BATEIBHOCTH U IIPOTPECCUH

[loHsiTME YMCIIOBON MOCIEAOBATEILHOCTU. 3aJaHUE IMOCIEAOBATEIIBHOCTH
pPEKyppeHTHO# dopmyIoit u Gpopmyron N-ro uieHa.

ApudmeTrnueckas U TreoMeTpuueckas mnporpeccur. @opmynsl N-ro ujaeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N YJICHOB.

N300paxeHne 4YiIeHOB apuU(PMETHUECKON U Te€OMETPUYECKOW Mporpeccuit
TOYKaAMU Ha KOOPAWHATHOM IJIOCKOCTHU. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIM POCT.
Cio>xHBIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HHTEpeca K MPOLIIOMY M  HACTOALIEMY POCCHMCKOU
MaTE€MAaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSM POCCUICKUXMAaTEMATUKOB
U POCCUMCKOM MAaTeMaTHYECKOW IIKOJbI, K WCIOJb30BAHUIO 3TUX JOCTVIKCHHUU B
APYTUX HayKax U NPUKIAIHbIX chepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJaHUHA U Peaju3aluu ero
MpaB, NPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUA
Pa3IMYHBIX CTPYKTYp, SABJIECHUMN, NPOUEAYp TPaXIaHCKOro oOIliecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHHH HAYKH, OCO3HAaHHEM BaXHOCTH
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIICHWH NPAKTUYECKUX 3ahad
MaTeMaTUYeCKOW HaMpaBiICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTeMaTHYECKOro
o0pa3oBaHMsl HA MPOTSHKEHUM BCEM KU3HU ISl YCHEIIHOM mnpodeccruoHaIbHOM
JESITEeIbBHOCTU M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOILMOHAIBHOMY U  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHHUM, pacCyX ACHUH, YMEHHUIO BHUAETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMEl B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cQepbl 4YelIOBEYeCKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHAEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJBTYPOM KaK CPEICTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMU HABbIKAMH HCCIIEI0BATEIbCKOM
NEeATENbHOCTH;



6) ¢u3nueckoe BocnuTaHUHE, (POPMHPOBAHHE KYJIbTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO IPHUMEHATh MaTEeMAaTHYECKUE 3HAHUS B HMHTEpPEcax CBOETO
3I0pOBbs, BEIEHUS  370poBoro oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediiekcru, MpU3HAHUEM CBOETO MpaBa
Ha OUIMOKY M TaKOoro e MpaBa Jpyroro 4ejoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTAallell Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUW ISl peleHus 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYKAIOILEN CPe/Ibl, INITAHUPOBAHUS IOCTYIIKOB M OLIEHKU
MX BO3MOYKHBIX MOCIEACTBUH JJIs1 OKPY’KAIOIIEH CPeJibl, OCOZHAHUEM TJI00ATIBHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U IMyTeH UX pelleHus;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIE
YMEHHUE YUUThCA y JPYIHX JIOACH, IpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHU, B TOM YHCIE
(bopMyIMpOBATh UAEH, TOHATHS, TUIIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus U JeHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKH U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIEC YUeOHbIC 1eliCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

¢ BBISIBJIATh M XapaKTEPHU30BaTh CYIICCTBECHHBIC NMPH3HAKH MaTEMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (OpMyIHpOBaAThH
OTpenecHUs]  IMMOHATUW, YCTAHABIIMBATh CYIIECTBEHHBIA  IPU3HAK
Kiaccu(ukanyuu, OCHOBAaHMS JJIsi OOOOIIEHUS W CPAaBHEHHSI, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

¢ BOCIIPHHUMATh,  (OpMyIHpoBaTE W  TPEOOpPa3OBBIBATH  CYXKIACHHS:
yTBEpAUTENbHbIE W OTpUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;



¢ BBISIBJISITH MATEMATUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U HUIPOTHBOPEUUS
B (haKkTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUIX, MIpEAJiaraTh KpUTEPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEH HIIPOTHUBOPEUUH;

e ICNIATh BBIBOJBI C HCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa30UpaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUU (NpsIMbIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIIPHO HECIIOKHBIC JTOKa3aTeIhCTBA
MaTeMaTHu4ecknX (haKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHMUS,;

e BEIOMpATh CMOCO0 pelieHus y4eOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBHIOMpATh Haubosee MNOAXOMAIIMI ¢ Y4ETOM
CaMOCTOSITEITEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/IbCKie AeHCTBUA:

* ICTIOJIb30BaTh BOIPOCHI KaK HUCCIENI0BATEILCKUN HWHCTPYMEHT MO3HAHUA,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUnE, MpodieMy,
CaMOCTOSITENTbHO YCTaHABJIMBAThH HMCKOMOE W JaHHOE, (opMUpOBaTh
TUIIOTE3y, ApTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

e IPOBOAUTH IO CAMOCTOSTEILHO COCTABJIICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HUCCIIEI0BAHUE IO YCTAHOBJIEHNIO OCOOEHHOCTEN
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

e CAMOCTOSITEILHO (POPMYIMpPOBaTh OOOOIIEHUS U BBIBOABI MO pe3yJibTaTam
IPOBENEHHOTO HAOJIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

 IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTAThH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undgopmanmeii:

¢ BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTH WHMOPMAIMHU, JaHHBIX,
HEOOXOIUMBIX JIJISl PCIICHHMS 3a]1a4H,

e BRIOWpaTh, AaHAJIM3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUAOB B (POPM IIPEICTaBIICHHUS,

«BpIOUpaTh (opMy mpenacTaBieHUs HWHPOPMAMU W  HILIIOCTPUPOBATH
peraemMbie 3a/ladyd CXeMaMH, JIuarpaMMaM#, WHOW TpaduKol U HX
KOMOMHAIIUSIMU;

¢ OLICHUBATh HAMEKHOCTH HMHPOPMAIMA TI0 KPHUTEPHUSAM, IPEIIIOKCHHBIM
yUUTEIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:



e BOCIIPUHUMATHh ¥ (POPMYJIHPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMH
U LIEeTISIMU OOIIEHUS, ICHO, TOYHO, FPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOAY PEUICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN pe3yIbTarT;

*B XO7Ie 00CYXJCHMsS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBbl,
po0JieMbl, peliaeMon 3a/1auu, BbICKa3bIBaTh UJICH, HAIIEJICHHBIE HAa TTIOUCK
pELIEHHUsI, COMOCTABIATh CBOM CYXKIECHUS C CYXICHUSIMU JPYTUX
YYaCTHHUKOB JHMayora, OOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKEHUS;

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEOBAHUSI,
MPOEKTA, CaMOCTOSTENIbHO BBIOUpPATh (POpMAT BBICTYIUICHHS C Y4ETOM
3a/1a4y Ipe3eHTaluu U 0COOEHHOCTEN ayAUTOPUH;

e IOHUMATh W MCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHAUBUIYATHHOMN
paboThI IPU PEIICHUH Y4eOHBIX MAaTEMATUUECKUX 3a]1aY;

e IPUHUMAThH 11€JIb COBMECTHOM JAESATEILHOCTH, IJIAHUPOBATh OPTaHU3ALUI0
COBMECTHOM paboThl, pacnpenensiTb BUIBI paldOT, J0TOBApUBATHCS,
o0CyX1aTh POLIECC U PE3yNbTaT pabOThl, 0000IIaTh MHEHHUS HECKOIBKUX
JIIOJICH;

e Y4aCTBOBATH B IPYIIOBHIX (hopmMax paboThl (00CYyk1eHUsI, 0OOMEH MHEHUSIMU,
MO3TOBbI€ IITYPMbl W JAPYTHE), BBINOJHATH CBOK YacTh palbOThl H
KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMHU YJI€HAMH KOMaH/Ibl,01ICHUBATh
KauyecTBO CBOEro BKJIaJa B OOmMUNA TPOAYKT TIO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSITEJILHO COCTaBJISAITh IUIAH, ajJrOPUTM pELICHUs 3aJaud (WIH €ro
4acTh), BBIOUpATh CIOCOO pPEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh
BapUaHThI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTE/LJIEKT:

e BJIAJICTh CITIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca u pe3yibTaTa
pelieHrss MaTeMaTUIeCKOM 3a/1auu;

e IPEABUIETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OMUOOK, BHISIBIIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACSITEILHOCTU MOCTABICHHOW e U
YCIIOBUSM, OOBSICHATH MPUYUHBI JTOCTHUKEHUS WM HEAOCTHUIXKEHUS LIENH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOYYaIONIMICA TMOJYYHUT CIEAYIOIINE
MPEMETHBIC PE3YIbTATHI:

Yuciia 1 BbIYMCITCHUS

BrImonHsATh, coyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuMETHUECKUC
JNEUCTBUS C pPallMOHATBLHBIMU YUCTIAMU.

HaxoauTh 3HaueHHs] YUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
CIocoObl M MPUEMBI BHIYMCIICHUS] 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAECPKAIINUX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTh OT oAHON (DOpPMBI 3amUCH YKcell K Apyroil (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YyNOPAI0YMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrJIsTh yncia.

BhINOMHATE TPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCIECHUMN, OLICHKY 3HAUEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHCTBHUS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsTh MPU3HAKHU ACIUMOCTH, PA3JIOKEHNE HA MHOXUTEIU HATYpPaIbHbIX
quced.

Pemiate mpakTHKO-OpPUEHTHUPOBAHHBIE 33/1aud, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OTPAaHMYECHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUsI

Ncnonb3oBath anredOpandeckyro TEPMUHOJIOTUIO U CHMBOJIMKY, MPUMEHSITh €&
B IIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaia.

HaxoguTh 3HaueHusi OYKBEHHBIX BBIPKEHUM TPU 3aJaHHBIX 3HAYEHUSIX
MIePEMEHHBIX.

BrimonsasaTh mpeoOpazoBaHus 11€7I0T0 BRIPAXKEHHS B MHOTOUJICH MTPUBEICHUEM
MOJ0OHBIX ClIaraeMbIX, PACKPhITHEM CKOOOK.

BeInmonHAT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHMS 32 CKOOKHU OOIIIET0 MHOKUTEIISI, TPYIIIIUPOBKHU ClIaraeMbIX, IPUMEHEHUS
dbopMyn COKpaIEHHOTO YMHOKEHHUS.

[IpumensaTs mpeoOpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUST Pa3IUYHBIX 3a/1a4
Y3 MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPaJbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMs M HEPaBEeHCTBA



Pemars JMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, IPUMEHsS IIPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBusercs
JIM YHCIIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduvecKkre METO bl MIPU PEIICHUH JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.

[lonGupate mpuMepsbl Map YHUCEN, SIBISIIOIIMXCS PpEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CTtpouTh B KOOPJMHATHOH MJIOCKOCTHU rpapvK TUHEHHOTO YpaBHEHHS C IBYMS
EPEMEHHBIMH, MOJIb3YSACh IPa)UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpauYecKu.

CocTaBisiTh M pelIaTh JHHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33]a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYEHHBIN pE3yJIbTaT.

DOYyHKIUU

N306paxaTh HA KOOPIAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtrMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUHA. CTpouTh rpaduk QPyHKIUU Y = [X|.

OnuceiBaTh € MOMOUIBI0 (YHKIMI HM3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMM: CKOPOCTb, BPEMs, PACCTOSIHUE, IE€HA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOAUTENIBHOCTD, BpEMsI, 00bEM padOTHI.

HaxoauTh 3HaueHue pyHKIUU 0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MPEACTABICHHUS U aHAM3a WHPOpPMAIUU,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB PEATIBHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOydenuss B 8 kJiacce OOYyYarONIMICA TMOJYYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YJIBTATHIL:

Yucia 1 BIYMCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
qrcesl Jisl CPaBHEHUS, OKPYTJICHUS U BBIYUCIICHUN, N300pakaTh A€HCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPJAWHATHOM IPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETHUUECKOrO0 KBAJAPATHOIO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKECHUN, COAEpKAIIMX KBAJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEH.



Hcnonp3oBath 3amucu OONBIIAX M MaJbIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHW C IEeNbIM [OKa3aTeleM, BBINOJIHATh
npeoOpa3zoBaHus BbIpAXKEHUH, COAEPKAIUX CTETIEHU C LIETBIM IMOKa3aTeseM.
BrITTOTHATE TOXACCTBEHHBIE MPEOOPA30BaHMS PAIMOHAIBHBIX BBIPpAKCHUITHA
OCHOBE MPaBUJI ICUCTBUIN HaJl MHOTOUYJICHAMH U alireOpanyecKUMH IPOOSIMH.
PacknanpiBath KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumeHATh MpeoOpa3oBaHus BRIPAKEHUHN TSI PEIICHUS PA3IMYHbBIX 337ad U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHeWHbIC, KBaJIpaTHBIE YpaBHEHUS U pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHHUEM TpadUUecKuX MPeaICcTaBlIeHU (YCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CHCTEMa YpPaBHEHUW PEIICHUS, €CJIIM HUMEET, TO CKOJIbKO, U
nmpouee).
[TepexoauTs OT ciiOBECHOH (HOPMYIMPOBKH 3a7a4M K €€ anredOpanyeckou
MOJIEIA C TIOMOIIBIO COCTABJICHHMSI YPaBHEHUS WJIM CHUCTEMBbl YpaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4H MMOJTYyYEHHBIN pe3ybTarT.
[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHCHHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CHCTEMBI, JaBaTh
rpaguUecKyr0 WUIIOCTPAIMI0 MHOXKECTBA PEIIEHUN HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
DOyHKUUHA
[ToruMaTh W WCIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAYCHUS), OMPENSIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, OTPEEISITh CBOMCTBA QYHKIIUU 10 €€ TpaduKy.
Ctpouts rpaduku dJeMEHTapHBIX PYHKITUI BUA:
y=k/x, y=x2, y=x3,y=|x|, y = VX, OIICBIBATH CBOHCTBA YHCIOBON (YHKIIHH
o e€ rpaduKy.
K xoniy oOyuenuss B 9 kJiacce OOyYarOIIMICA TMOJYYHUT CIEAYIOIIUE
IPEIMETHBIC PE3yJIbTATHI:
Yucia 1 BIYMCICHUSA
CpaBHHMBaTh W YMOPSJOYMBATH PAIMOHAIBHBIC M WPPANMOHAILHBIC YHUCIA.
BrimonasaTe apudMeTnyeckue ASUCTBUS ¢ PallMOHATBLHBIMU YHCIIAMH,
coueras YCTHbIE M THCbMEHHbIE TMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalOHATBHBIMUA YUCIAMHU.



HaxonuTth 3HaueHUs CTETICHEH C IEeJTLIMU MTOKA3aTEISIMU U KOPHEH, BEIYUCIISATh
3HAYCHUS YHCIIOBBIX BBIPAKCHUH.

OKpyTasaTh JEWCTBUTENbHBIE YHCIA, BBIMOIHATh TPUKUIKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe muHelHbIC U KBaIpaTHBIC YPABHECHHUSI, YDABHECHHSI, CBOSIINECS K HUM,
MPOCTEHINEe POOHO-PAITMOHATBHBIC YPABHEHUS.

Pemate cuctembl NBYX JHMHEWHBIX YpaBHEHUH C JBYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YpPaBHEHHUH, B KOTOPHIX OJTHO YPABHCHHE HE SBIISICTCS JIMHCHHBIM.

Pemate TeKCTOBBIE 3amadyM aiareOpamvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTABJICHHS YPaBHEHUS UM CUCTEMBI ABYX YPABHEHUH C IByMs I€PEMEHHBIMHU.

[IpoBoauTh mpocTeine uccae0BaHusl ypaBHEHUN U CUCTEM ypaBHEHH, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUUECKUX TMPECTaBIeHN (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WJIM CHUCTEMa YpaBHEHWUW PEIICHUS, €CId MMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHelHbIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBa, M300pa’kaThb
pelieHrue HEpPaBEHCTB Ha YHUCJIOBOW MPSMOM, 3alMChIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBpl JTUHEHWHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPaBEHCTB,
BKJIFOYAIONINE KBAJIpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3aMKUChIBATH PEIICHUE C TTOMOIIBI0 CHUMBOJIOB.

Hcrmonp30BaTh HEPABEHCTBA TIPH PEIICHUH PA3JIMYHBIX 3a71a4.

DOYyHKIUU

Pacnio3naBate ¢yHKIIMKM W3y4eHHBIX BUIOB. [loka3bpiBaTh CXeMaTHUECKH

PAacIoIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth M U300pakaTh CXEeMaTUYECKU rpaduKU KBAJAPATUUYHBIX (YHKILIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaThe KBagpaTuyHyto GyHKUIHIO 110 GopMyIie, IPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIMI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble MOC/I€10BATEIbHOCTH W IPOTPecCuH

Pacnio3naBaTh apu@METHYECKYyI0O M TE€OMETPUYECKYI0 MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aJaHus.

BoInonHAT,  BBIUMCICHHS C HCHOJb30BaHHMEM (opMysn N-ro  4jeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJIECHOB.

N300paxaTh WIEHbl MOCIEJOBATENIPHOCTH TOYKAMU HAa KOOPAMHATHOM
IIJIOCKOCTH.



Pewats 3amaum, CBS3aHHBIE C YHCIOBBIMU IIOCJIENOBATEIIBHOCTSAMHU, B TOM YHUCIE
3aJ1a4M U3 peabHOM JKU3HHU (C HCIOIB30BAaHUEM KAJIbKYJISATOPA, HIU(POBBIX TEXHOJIOTUN).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Ne n/nn HporpaMMbi Beero Konrpoabnsie | Ilpakruyeckue
padoThI padoThI
[ToBTOpEHUE 2
1 BripakeHusi, TOXKeCTBa, ypaBHEHUS 21 2
2 OyHKIMH 11 1
3 CreneHb ¢ HaTypaIbHBIM MTOKa3aTEIeM 11 1
4 MHorousneHs! 18 2
5 DopMyITbl COKPAIIICHHOTO YMHOXKEHUS 18 2
CucreMbl TMHEHHBIX YpaBHEHUN 15 1
HToroBoe noBTopeHue 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 105 9 0




8 KJIACC

KonuyecrBo yacos
HaumeHoBaHue pa3aesioB U TeM
Ne /i Kontpoabnblie | IlpakTuueckue
MPOrpaMMbl Bcero
padoThI padoThI
1 IToBTOpEeHME 3
) Parmonansueie 1poou 21 5
3 KBagpaTHble KOpHU 20 ,
4 KBagparHble ypaBHEeHUs 99 ,
5 HepasencrBa 20 )
6 CreneHs ¢ LIeTbIM [T0Ka3aTeNeM 8 1
7 IToBTOpeHune 11
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 105 0




9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

Ne i/ Kontpoabnbie | IlpakTuueckue
NPOrpaMMsbl Bcero
padoTsI padoThI
1 Hucna v BeruncaeHus. JleicTBUTENbHBIE 9
qucna
5 VYpaBHEeHMS U HEPABEHCTBA. Y PABHEHHUSI C 14 1
OJIHOM IIEPEMEHHOU
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 1 1
YpaBHEHUU
4 VYpaBHeHus v HepaBeHCTBA. HepaBeHCcTBA 16 1
5} OyHKIIUU 16 1
6 Yucnosble OCIEA0BaTEIIBHOCTH 15 1
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 18 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







