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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOro oOmiero oOpa3oBaHUsS: OHa
o0ecrieynBaeT M3y4yeHHE APYIMX JUCLMILIIMH, KaK €CTECTBEHHO-HAyYyHOr'o, TaK U T'yMaHUTAPHOI'O
IIUKJIOB, €€ OCBOGHHE HEOOXOMUMO Ui MPOAOIDKEHHS OOpa3oBaHMA U B MOBCETHEBHOH >KHU3HU.
PazButne y oOy4aromuxcst Hay4YHBIX MPEACTABICHUA O TMPOUCXOXKICHUH U  CYIIHOCTH
areOpanyeckux abCcTpakLui, cnocobe OTpakeHUsl MaTeMaTUYeCKON HaYKOM sIBICHUH 1 IIPOLIECCOB
B IIpUpoJie M OOLIECTBE, POJIM MAaTEMATUYECKOI'O MOJICJIMPOBAHUS B HAayyHOM IIO3HAHUM U B
NPaKTUKE CHocoOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAauyeCTB MBIILICHUS,
HEOOXOJUMBIX Ui aJanTaldd B COBpeMeHHOM mnudpoBoMm obOmiectBe. M3yuenwe anreOpbl
o0ecrieynBaeT pa3BUTUE yYMEHHUs HAOI0AAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHUS,, CIIOCOOHOCTU apryMEHTHPOBAaHHO OOOCHOBBIBATb CBOM JEHCTBUA U
BBIBOZBI, (OpMYIHpOBaTh yTBepxkaAeHus. OcCBOGHHE Kypca anreOpbl oOecreurBaeT pa3BHTHE
JIOTUYECKOI'0 MBIIUIEHUSI OOYYaloIIMUXCSA: OHU HCHOJB3YIOT JEAYKTUBHBIE W HHIYKTHBHbBIE
paccyxaeHus, o000IIeHne U KOHKpeTU3aluio, abcrparupoBanue u aHainoruto. O6ydyeHue anredpe
IpernonaraeT 3HAYUTENbHBIH 00BEM CaMOCTOATENBHOM NEATEIbHOCTH OOYYaIOUIMXCS, MO3TOMY
CaMOCTOSITENIbHOE PEUICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHIIUIA O0yUSHHS.

B ctpykrype nporpammsl yaeGHOTO Kypca «Airedpay sl OCHOBHOTO 00IIero o0pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTebHO-METOANYECKUE JUHUM: «Yucia M BbIYUCICHU,
«Anrebpanueckue BBIpAKEHUS», «YPaBHEHUS U HepaBeHCTBay», «DyHkium». Kaxnas uz 3tux
COJIEpKaTeIbHO-METOMUECKUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3Y4YEeHMs Kypcea,
B3aMMOJICHCTBYSl C JIPYrUMHU €ro JUHUSAMH. B xone u3yueHus y4eOHOro Kypca OOy4aroummcs
IIPUXOJNUTCS JOTMYECKH PacCyXAaTh, UCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN sA3BIK. B CcBs3M ¢
3TUM B IMporpamMmy YydeOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTMKH,
IIpEJICTaBJICHHbBIE BO BCEX OCHOBHBIX pa3zeflax MaTeMaTH4eCKOro 00pa3oBaHus U CIIOCOOCTBYIOLINE
OBJIAJICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTHUYeCKOTo si3blka. CoaepkaTesbHON U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpa» sBISETCS €ro MHTErpUPOBAHHBIN
XapakTep.

Copnepxanue TUHUM «HuCIa U BBIUMCICHUS CIY’)KUT OCHOBOM JUIsl TalbHEMILEro U3yuyeHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaAIOIIUXCS JJOTHUYECKOr0 MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUSl TI0JIb30BaThCSl aJITOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB,
HEOOXOJUMBIX ISl TOBCEIHEBHOW XHM3HHM. Pa3BUTHE MOHATHA O YUCIIE HAa YPOBHE OCHOBHOTO
o0miero o6pa3oBaHUs CBSI3aHO C PallOHATBHBIMU U UPPAIlMOHATBHBIMU YHCIaMH, POPMUPOBAHUEM
MIPEACTABJICHUIN O NEHCTBUTEIBLHOM 4MCIIE. 3aBEPIICHHE OCBOEHUS YHUCIIOBOM JMHUM OTHECEHO K
cpenHeMy 001IeMy 00pa3oBaHUIO.

Copneprxanue IByX anreOpanyeckux JMHUN — «AnreOpanyeckie BHIPAXEHUS» U «Y paBHEHHS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO y OOyYaIOLIMXCS MaTeMaTUYeCKOro ammnapara,
HEOOXOIUMOro JJiIsi pelIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX TMpPEeAMETOB U MPaKTHUKO-
OPUEHTHPOBAaHHBIX 331a4. Ha ypoBHE OCHOBHOrO o0O0mIero oOpa3oBaHUS Y4eOHBIM Marepuai
IPYNIUPYETCS BOKPYI palMOHAIBHBIX BBIpQXEHUH. AnredOpa JEMOHCTPUPYET 3HA4YCHHE
MaTeMaTHKU KaK s3bIKa JUIl IOCTPOEHUS MaTeMaTU4EeCKHUX MOJIesIeH, ONUCaHMs IPOLIECCOB M
SBJICHHM peaqbHOTO MUpa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JabHEHINEEe Pa3BUTHE
QITOPUTMUYECKOTO MBIIIUIEHHUS, HEOOXOIMMOTO, B YACTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMATHKH,
U OBJIQJICHUEC HAaBBIKAMHU JEAYKTUBHBIX paccyxiaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CHOCOOCTBYET pa3BUTHIO BOOOpaXKEHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.



Copepxanne  (GyHKIUMOHATBHO-TpAaQUUECKONM  JUHUM  HAIEJEHO  Ha  IOJy4YeHHE
00yJarIUMUCS 3HAHUN O (QYHKIHSIX KaK BaKHEHWINEH MAaTEMATHYECKON MOJIENH ISl ONMCAHUS U
UCCIICIOBAaHHUS Pa3HOOOpa3HBIX TPOLIECCOB U SABICHHWH B mpupone u oOmiectBe. M3yuyenue
MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOYYarOIIMXCS YMEHHS HCIIONb30BaTh pa3IUUHbIE

BBIPa3UTENIbHbIE CPEJICTBA fA3bIKA MAaTEMaTHKH — CJIOBECHBIC, CHMBOJMYECKHE, IpaduyecKue,
BHOCHUT BKJIaJl B ()OPMHPOBAHUE MPEICTABICHUI O POJIM MAaTEMATUKU B PAa3BUTUU LIUBUIU3ALNH U
KYJIBbTYpBI.

CormacHo yueOHOMY IuTaHy B 7—9 Kilaccax M3ydaeTcsl y9eOHBIH Kypc «AJredpa», KOTOPhIH
BKIJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  coaepxkaHus: «Uucna W BBIUKCICHUS,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuyenue yueOnoro xypca «Anredpa» orBogurcsa 306 yacoB: B 7 kimacce — 102 gaca (3
yaca B Hemenmo), B 8 kinacce — 102 gaca (3 vaca B Henmenmo), B 9 kimacce — 102 vaca (3 4daca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Yucsia ¥ BbIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECTUYHBIE, IEpPeX0 OT OAHOH (hopMbI 3anucu Ipodeilt K Apyrou.
[lonsiTHE palMOHAIBHOTO YHMCIA, 3alMCh, CPAaBHEHHE, YIOPSIJAOYMBAHHE DPALMOHAIBHBIX YHCEI.
Apudmernueckue NEHCTBUS C pallMOHAIbHBIMU YKciaamMu. PemeHue 3aiay U3 peaabHOW MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpellelieHue, MpeoOpa3oBaHuEe BBIPAKEHUH Ha
OCHOBE OIpeEJeNieHus], 3anuch OoapmMX yucen. IIponeHTsl, 3amuch MpOLEHTOB B BUAE IpoOU U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJlayl Ha MPOLEHTHI, PEIIeHHE 3a/1ay U3 peanbHOU
IIPAKTUKU.

IIpuMeHeHne IPU3HAKOB JACIMMOCTH, PA3JI0KEHUE Ha MHOXKUTEIIM HAaTYPAIIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YKMCIIOBOE 3HAYCHUE BBIPAXKCHUSA C IMEPEMEHHOW. JlomycTHMble 3HAaYeHUS
nepeMeHHbIX. [IpefcraBieHne 3aBUCUMOCTH MEXIY BEITMUYMHAMH B Buae (Gopmyibl. Boruncienus
no ¢opmynam. IlpeobpazoBanue OYKBEHHBIX BBIPAXKEHHH, TOXKJIECTBEHHO paBHBbIE BBIPAKEHUS,
npaBwiia IpeoOpa3oBaHUs CYMM W TIPOU3BENIEHUH, NMpaBuiIa PAcKpbITUS CKOOOK U MpPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM.

OpHouneHbl M1 MHOrowieHbl. CreneHb MHOrowieHa. Cll0KeHWe, BBIUMTAHUE, YMHOXEHUE
MHOTOWIeHOB. DOpMyIibl COKpAaIEHHOTO YMHOYKEHHs: KBAaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHMs, MpaBWila NPeoOpa3oBaHMUs YPABHEHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JInneliHOE ypaBHEHHE C OJHOM IIEPEMEHHON, YUCIIO KOPHEN JTMHENHOIO YPaBHEHMS], pELICHUE
JUHENHBIX ypaBHEHUH. CoCTaBlIeHNE ypaBHEHUH 110 YCIOBUIO 3aaul. PerneHne TeKCTOBBIX 3a7a4 ¢
MMOMONIBIO YPABHEHU.



Jluneiinoe ypaBHEHHE C ABYMS NEepeMEHHBIMH W ero rpaduk. Cuctema ABYX JIMHEHHBIX
ypaBHEHUN C JByMsI TEpEMEHHBIMHU. PerieHue cucTeM ypaBHEHHI CHOCOOOM TMOJICTAaHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsiMoi. YnucnoBele MPOMEXYTKHU. PaccTosiHue MexXay ABYMSI TOUKaMU
KOOPJMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHatr, ocu OX m Oy. Abcuucca M opAMHAaTa TOYKH Ha
KoopAuHAaTHOM TuiockocTH. [lpumepbl rpadukoB, 3agaHHBIX ¢Gopmynamu. YUteHue rpaukoB
peanpHbIX 3aBUucuMocTeid. [lonsatue dyakuuu. I'paduk dbynakumn. CorictBa GyHKIMN. JInHEHas
bynkums, e€ rpapuk. ['padux Gynkuuu y = [X|. [paduyeckoe pemieHne JTMHEHHBIX YpaBHEHHHA U
CHUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIACC

Yuciia ¥ BbIYHMCICHHSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanbHOM uwmcie. JlecaTudHbie
NpUOIMKEHUsT MppalMOHAIbHBIX Yuced. CBOMCTBA apu(pMETHUYECKUX KBAJpPAaTHBIX KOPHEH M HX
IpUMEHEHHE K IPeoOPa30BaHHIO YUCIIOBBIX BBIPAXKEHUHN U BHIYMCIECHUSAM. JlefCTBUTEIbHBIE YUCIIA.

CreneHs ¢ 1enbIM I0Ka3areaeM U e€ cBoiicTsa. CTaHaapTHas 3aluch YHCIa.

Anrebpanyeckue BeIpaKeHUIAJTeOpaniecKue BbIpaskeHus

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckass Jpo06b. OcHOBHOe CBOMCTBO anreOpandeckoil npobu. Croxenue,
BbIUWTAaHUE, YMHOXXEHHUE, JelieHue anredpanyeckux apoOeill. PanuoHanpHble BBIpAKEHHMS M HX
npeoOpazoBaHue.

VYpaBHeHMs 1 HEpaBeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMi, CBOASIIMXCA K JIMHEHMHBIM W KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass mHTepnpeTanus YpaBHEHUH C JByMs NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C ABYMs NEpPEMEHHBIMU. [IpUMepsl pemeHns CuCTEM HENMHEWHBIX YpaBHEHUH € IByMs
MePEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UucnoBble HEpaBeHCTBA W WX CBOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOI.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHbBIE HEPAaBEHCTBA C OHOM NepeMeHHOW. CHCTEeMBI TUMHEHHBIX
HEPABEHCTB C OJITHOM NMEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢ynkmuu. OOnacTh onpefeNeHUs U MHOXKECTBO 3HaueHU ¢(yHkimu. CrnocoOsl
3amanus QyHKIUH.

I'paduk Gynkuuu. Yrenue cpoiictB pyHKIMU 1o €€ rpaduky. [Ipumeps! rpadukoB QyHKINH,
OTPaXKAIOIIUX PeaTbHBIE IPOLIECCHI.

OyHKIMY, ONMCHIBAIOIIME MNPSAMYIO U OOpaTHYIO MNPONOPLHOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oyukmun Y = X2, y = X3, ¥ = VX, y=|x|. ['paduueckoe pernenne ypaBHEHHI H CHCTEM
YpaBHEHUM.



9 KVIACC

Yuciia 1 BIYHCICHUA

PanmonanbHble 4Kcna, MPPALMOHANBHBIE YHCIA, KOHEYHbIE U OCCKOHEYHBIC NECATUYHBIC
npodu. MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTENIbHBIE 4YHCIA KaK OECKOHEUHbIe
JeCATUYHbIE 1po0H. B3auMHO 01HO3HAUYHOE COOTBETCTBHUE MEX]Y MHOKECTBOM JEHCTBUTEIbHBIX
YuCeJl U KOOPAUHATHOU IIPSAMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apU(PMETHYeCKHe IEHCTBHA C JACHCTBUTEIHHBIMU
YHUCJIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBHOCTh IPOLIECCOB B OKPYKAIOILEM MUPE.

[TpuOnm>xk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MNpuOIMKeHus. OKpyrjeHue Yucen.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIIUXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJSAIIMXCS K KBaJApaTHbBIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl pelieHusi YpaBHEHUN TPETbEd M UYETBEPTOM CTENEHEN pa3JIOKEHHEM HaA
MHOKHTEH.

Pemenue npoOHO-pallMOHaNbHBIX YpaBHEHHUH. PelieHne TeKCTOBBIX 3a7ay anreOpanyeckum
METOJIOM.

VYpaBHeHUEe ¢ JIByMsI TNEpEeMEHHBIMH M ero rpaduk. Pemenune cucrteM IBYX ITHMHEWHBIX
YPaBHEHHH C JBYMs IE€pEMEHHbIMU. PeleHue cucTeM [BYX YpPaBHEHHUH, OIHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpoW creneHH. I'paduyeckas uHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHne cucTeM JHMHEHMHBIX
HEpaBeHCTB C OJHON mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas HMHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanpatnunas ¢yHkuus, e€ rpapux u cBoictBa. [lapaGona, KOOpAHWHATBHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dykimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, 1 ux cBoiicTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

[lonsiTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckas 1 reomerpudeckas mporpeccuu. @opmysnsl N-ro ujaeHa apuPpMeTuyecKon u
T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4iIeHOB apU(pMETHUYECKOH U TEeOMETPHUYECKOW Mporpeccuid TOYKaMu Ha
KOOPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOGHHUS MPOrpaMMbI  ydeOHOro Kypca «Ausredpar
XapaKTEPU3YOTCH:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPOLUIOMY U HACTOSIIEMY POCCUHUCKON MaTeMaTUKU, LICHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUAM POCCHMCKHX MATEMATHUKOB U POCCUMCKON MaTeMAaTUYECKOW ILIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaX M NPUKIATHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOS3aHHOCTEH TpakJaHWHA W peau3aliil ero IIpaB,
MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IIUIHBIX CTPYKTYP, SIBICHUM,
MpoLEeaYyp TPakJaHCKOTO o0miecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHIO
ATUYECKHUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTHIKEHHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJbHO-3THUYECKUX MPUHIIUAIIOB B JIEATETLHOCTH YUEHOTO;

3) TpyaAoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pPELICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MaTEMaTHYeCKOro OOpa30BaHUA Ha MPOTSIKEHHH Bceil
KU3HU JUISI YCIIENTHOW MPO(ECCHOHAIBHON ASATEIILHOCTH M PAa3BUTHEM HEOOXOIMMBIX yYMEHHUH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM HUHIIMBHUAYaJIbHOM TPACKTOPUHU OOpa30BaHUs U KU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAIILHOMY U 3CTETHUYECKOMY BOCHPHUATHIO MaTEMaTHYECKHUX
00BEKTOB, 3a/lay, PEIICHUH, PacCyKIeHUNH, YMEHHUIO BUETh MAaTEeMAaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIIMEH B JESITEIIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJIOBEKa, TMPUPOJABI W OOIIeCTBa, MOHUMaHUEM
MaTEeMaTHYeCKONM HayKh Kak cQepbl 4YelOBEYEeCKOW AedITeIbHOCTH, JSTamoB €€ pa3BUTUA U
3HAQUUMOCTHU ISl Pa3BUTUS LIUBUIM3ALMU, OBIAJCHUEM SI3bIKOM MAaTEMaTHUKU U MAaTeMAaTHYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpa, OBJAJACHUEM TMPOCTEHITUMU  HaBBIKAMH
MCCTIEI0BATENIbCKON IeATeNTbHOCTH;

6) pusnueckoe BocnuTanue, popMmupoBaHHue KYyJIbTYPbI 310POBbS M 3MOIMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TIPUMEHSTh MAaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 37I0POBbsI, BEIACHUS
3I0pOBOTO 00pa3za KU3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA,
perynspHas (u3udeckas aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKA peQIICKCHH, TMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTallle Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM A pelieHus 3agad B o0nacTu
COXPAHHOCTH OKpYXAIOIlled Cpebl, MIAHUPOBAHUSA TOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCIEACTBUM ISl OKPYXKAIOIIeH Cpelbl, OCO3HAHMEM TJI00ATBbHOTO XapakTepa SKOJOTHYECKHX
po0JieM U yTeH UX PEIICHHS;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUAM COIUAJIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYTUX



J'IIOI[CI\/'I, HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HAHUs, HAaBBIKM M KOMIICTCHIIMHU W3

OIBITA APYIUX;

HEOO0XOAUMOCTBIO B (POPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4HuClIe (OPMYyTUpPOBATH HIIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTAaX M SIBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBAaTh IPUHMMAEMBbIE PpELIEHUS U JEUCTBHUA,
(bopMyIHPOBATH M OLICHUBATH PUCKHU H MOCIIEACTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jlornueckue AeicTBHA:

BBISIBJISITH M XapaKTEpU30BaTh CYILIECTBEHHbIE NPHU3HAKU MaTEMAaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHHH MEXIy MOHATUAMHU, (OPMYJIUPOBATH ONPEICIICHUS IOHITHM,
yCTaHaBJIMBaTh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALIMK, OCHOBAHUS [yl 0000LIeHUs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OpMyIUpOBaTh M MPeoOpa3oBbIBaTh CYKACHUSA: YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATh MaTE€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEYUs B (haKTax,
NaHHBIX, HAONIONEHUAX M YTBEPXKIEHUSX, Ipeajaratb KpPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOT UM,

pa3buparh J10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKICHHUH (MpsSMble U OT MPOTUBHOIO),
MIPOBOAUTH CaMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTEeMaTHUeCKUX (PaKTOB,
BBICTPaMBaTh apryMEHTAllMI0, MPUBOAUTH NMPUMEPHl U KOHTPHPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh crnocod pemeHus y4yeOHOW 3ajaum (CpaBHUBAaTh HECKOJBKO BAapHaHTOB
pelieHus, BeIOMpaTh HamOojee MOAXOAAIIUN C y4ETOM CaMOCTOSITENBbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoparelbcKue AeiiCTBHS.

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT NO3HaHM s, (GOpMYJINPOBAThH
BONPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUUE, MPOOJIEMYy, CaMOCTOSTENLHO YCTaHABIWBAThH
HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE,
MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUTAHY HECTIOKHBIM OKCIIEPUMEHT,
HEOOJBIIIOE MCCTE0BAaHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYecKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

CaMOCTOSITENTLHO (POPMYITHPOBATH 0OOOIIECHUS M BBHIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB Y O0OOIIEHUN;

MIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIBUTATH MPEIOIOKECHUS O
cro pa3BI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Padorta ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JIS
peLIEHHs 3a/1a4u;



BBIOMpPATh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

BbIOMpaTh (opMy HpeAcTaBiIeHUs WHPOPMAMU U WIUTIOCTPUPOBATH PEIIaeMble 3a7auu
CXeMaMHU, AuarpaMMaMHi, HHOH TpaduKoil ¥ NX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh WH(GOPMAIMHM MO KPUTEPHSIM, NPEIJIOKEHHBIM YUUTEIEM WU
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEIAMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEIICHHUs 3a7add, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

B X071 OOCYXIIEHHsI 33aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKAA€MOM TEMBI, MPOOIEMBI,
pemaeMoi 3ajauu, BbICKa3blBaTh WJEH, HAIEJICHHbIE HA MOUCK PEIIEHUs, CONOCTABIATh
CBOU CYXKIECHHUSA C CY)KICHUSAMM JIPYTUX YYaCTHUKOB JHMajora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TO3UIMUH, B KOPPEKTHOH ¢opme QopMyIupoBaTh pPa3HOITACHUS, CBOM
BO3PAKCHHUS,

IPEJCTABIATh PEe3yJbTaThl PELICHUs 3aJaud, 3KCIEPUMEHTa, MCCIEJOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/1ad TMPE3CHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOW pabOTHI MpH
peleHnH yyeOHbIX MaTeMaTUYEeCKHX 3a/ay;

MPUHUMATH IIe]Tb COBMECTHOW NEATENIbHOCTH, IUIAHMPOBATH OPTraHU3aIlMI0 COBMECTHON
paloThl, pacnpeaessaTh BUAbI paboT, JOroBapuUBaThCs, 00CYXKIaTh MPOLECC U Pe3yiabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYykAeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI U JPYTHUE), BBIOJHATH CBOIO YacTh pabOTHl M KOOPIMHUPOBATH CBOH JIEHCTBHUS C
JIPYTUMH YI€HAMH KOMaHJIbI, OIICHWBATh KA4eCTBO CBOETO BKJIA/a B OOMIMKA MPOAYKT IIO
KpUTEpHIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOECHCTBUS.

PeryisiTuBHbIe YHHBepPCAJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, AITOPUTM peIIeHUs 3agaud (WIK €ero 4acTh),
BBIOMpaATh CHOCOO pemeHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATH BapHAHTHl PEHICHHH ¢ Yy4ETOM
HOBOH MH(OpMaIUH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3ysbTara peIIeHus
MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh IPH PELICHUH 337a4l, BHOCHUTH
KOPPEKTHBBl B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH,;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOW LIEIH M YCIOBHUSM,
OOBSACHITH MPUYNHBI JOCTY)KEHHS WIM HEIOCTIDKCHUS IeNM, HaXOJUTh OMIMOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI



K xonmy oOydyeHuss B 7 KJjacce OOydYalOMMICS TOJYYUT CICAYIOIHUE TMPEAMETHBIC
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

BbimonHATe, coderas YCTHBIE M IMUCHbMEHHBIE NpPUEMBI, apu(PMETHYECKHE JCHCTBUS C
palMOHAIbHBIMU YHUCIIAMHU.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUHN, COIEPIKAIINX OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOH.

[lepexoautb OT OAHON (POPMBI 3amuCH YUCEN K Apyroi (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YAaCTHOCTM B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucia.

BbINONHATE NPUKUAKY U OLICHKY pE3yJbTaTa BBIYMCIICHUN, OLICHKY 3HAYEHWM YUCIIOBBIX
BBIPAKCHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

[IpuMeHATH NpU3HAKK JEIUMOCTH, PA3I0KEHUE HA MHOKHUTEIN HATYPAIBHBIX YUCEIL.

Pemate 1pakTHKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBS3aHHBICE C OTHOLICHUEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMU, HHTEPIIPETUPOBATh PE3yJIbTaThl PEIICHUS 3aAad C
y4€TOM OrpaHUUYEHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

Aaredpanyeckne BbIpaKeHUs

Hcnonp3oBarh anredpandeckyio TEPMUHOJOTUIO U CUMBOJIMKY, NPUMEHATh €€ B Mpolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EePEMEHHBIX.

BoinonHATe npeoOpa3zoBaHusl 1IEJIOT0 BBIPAXKEHHUS B MHOTOYJIEH NPUBEICHHEM IOJ00HBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOXEHHE OJHOWIEHA HAa MHOIOYWIEH M MHOTOWIEHA Ha MHOTOYIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHNE MHOTOYIEHOB Ha MHOXKHTENH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
00IIero MHOXKHTEIS, TPYNIUPOBKY CllaraéMbIX, IPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh TpeoOpa3oBaHUsl MHOTOWIECHOB Ul PELISHMs Pa3IMYHBIX 3a/1a4 U3 MaTeMaTUuKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH € HaTypaJbHBIMU IOKAa3aTeNsIMU JUIl MpeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemate nvHENMHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, IPUMEHsSA IpPaBWIa Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPH PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupats mpuMepsl map 4uces, SBISIOUUXCS PEeUICHHEM JIMHEWHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMU.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEWHOTrO YpaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pemarp cuctembl [OBYyX JIMHEHHBIX YPAaBHEHUU C JBYMsS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocTaBnaTh M pelmarb JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEMHBIX YpaBHEHUH 110
YCIIOBUIO 3aJja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aladd IOJTYYCHHBIN
pe3yJIbTar.

DyHKUMH



N3o0paxkaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPIMHATAM,
JIy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBbIE TPOMEKYTKU Ha allreOpanvdeckoM si3bIKE.

OtmedaTs B KOOPIMHATHON MJIOCKOCTH TOYKH IO 33IaHHBIM KOOPJAMHATAM, CTPOUTH TpaduKu
nuHEeWHBIX QyHKIUi. CTpouTs rpaduk GyHkmmn y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpEMs, paCCTOSIHUE, 1IeHa, KOJIHUYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumare Tpaduyeckuii crnocod MPEICTaBICHUS M aHaM3a WHPOpPMAIUU, U3BIEKATh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPaPUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konnmy oOyuenus B 8 kJjacce oOydamomuiics MNOMYyYUT CIEAYIOLIUE IPEAMETHBIC
pe3yJIbTaThl:

Ymncia v BbIYUCIEHUSA

Hcnonb30BaTh HayallbHbIE TPEJCTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHHS M BBIYHUCICHHM, H300pakaTh [EHCTBUTENIbHbIE 4YHCIAa TOYKAMHU Ha
KOOPIAMHATHOMU IIPSIMOA.

[IpumMenaTy nmoHsTHEe apuOMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH KBaJIpaTHBIC KOPHU,
UCIIONB3YSl TMpPU HEOOXOJUMOCTH KalbKyJsTOpP, BBIIOJHATH MPEoOpa3oOBaHUsl BBIPAKCHUIA,
CoJIep>KalluX KBaJIpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnons3zoBarhk 3amucu OOJIBIIUX W MaJbIX YWCET C TOMOIIBIO JCCATUYHBIX Ipo0ed u
crenenei yucina 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHsITh TOHSATHE CTEMEeHW C IeNbIM IOKa3aTeleM, BBINOJHITh MPeoOpa3oBaHUs
BBIPAKEHUI, CO/IEpPIKALLUX CTEIIEHU C LIEJIbIM [T0OKA3aTEIEeM.

BrINoOMHATE  TOXIIECTBEHHBIE MPEOOpa30BaHMs PAlMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
MpaBUJI ICUCTBUIN HAJ MHOTOUJIEHAMH U alreOpanvdecKuMu IpOo0sSMH.

PacknagpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh peoOpazoBaHusl BHIPAKEHUHN JUISI PEUICHHS Pa3MYHBIX 3a/1a4 U3 MAaTeMaTHKH,
CMEXHBIX TIPEMETOB, U3 PEATHbHOMN MPAKTUKHU.

YpaBHeHus U HepaBeHCTBa

Pemate nuHeiiHble, KBaJpaTHbIE YpaBHEHHUS M PAallMOHAIbHBIE YpPaBHEHHUsI, CBOISIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoNTHE mpOCTEHIINE MCCIIEIOBAHUS YPAaBHEHHMI M CHUCTEM ypPaBHEHHWH, B TOM YHCIE C
MpUMEHEHUEeM TpadHUUecKuX MpeCTaBIeHN (YyCTaHABIWBATh, UMEET JIM yPAaBHEHHE WJIM CHCTEMa
yYpaBHEHUH PEIIECHHUs], €CITU UMEET, TO CKOJIbKO, U ITpoUee).

[lepexomuth OT cioBecHOUW (OPMYITHPOBKMA 3alaudl K €€ anreOpanyeckol MOJenu ¢
MTOMOIIIBIO COCTABJICHHSI YPABHEHUS WU CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBHH
C KOHTEKCTOM 3aJ[auil NOJy4YeHHBIH pe3ysbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPaBHEHHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpPaBEHCTBA C OJHOW TMEPEeMEHHOW M WX CHCTEMBI, JaBaTh Tpa@UUecKyl0 HILIIOCTPAIIIO
MHO’KECTBa PElIeHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOYyHKIUA

[TornMare ¥ UCHONB30BaTh (YYHKIIMOHAIBHBIC MOHSATUS U S3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAYCHHUS), OMPEACIATh 3HAYCHHE (DYHKIMU MO 3HAUEHUIO apryMEHTa, OMPEACIsTh CBOMCTBA
dbyakuum 1o e€ rpaduky.

CtpouTth rpaduKu JIeMEHTapHBIX (PYHKITUH BUA:

y = kix, y = X2, y = x3,y = x|, y = VX, OmuchIBaTh CBOICTBA YHCIOBON (YHKIHH IO €8

rpaduky.



K xonmy oOydyeHuss B 9 KkJjacce o0OydYarlOIMICS TOJYYUT CIEAYIONIME TPEIMETHBIC
pe3yabTaThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAJILHBIE YHCIIA.

Boimonusate apudmernyeckue NEWCTBUS C PalMOHATBHBIMU YHCIAMHU, COYETas YCTHBIE U
MIACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS C UPPAMOHAIBHBIMUA YU CIIAMM.

HaxonuTh 3HaueHMs] CTENEHEW C LEIbIMU MOKA3aTeNsIMU U KOpPHEH, BBIUUCIATH 3HAUYEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisATh 1EMCTBUTENBHBIE YNUCIA, BBITOIHATh IPUKUJIKY PE3YyJIbTaTa BHIYUCICHHH, OLICHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHusI H HEPaBEHCTBA

Pemarp nuHelHbIe U KBaJpaTHbIE YPAaBHEHUSI, yPaBHEHUS, CBOJSAIINECS K HUM, [IPOCTEHIINE
JIpOOHO-pallMOHANIbHBIC YPABHEHHUS.

Pemate cucrembl ABYX JMHEHHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMU U CHUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABIIAETCS JTMHEUHBIM.

Pemrate TEeKCTOBBIE 3a/1a4M aNreOpanuecKuM CIIOCOOOM € MOMOIIBIO COCTABIICHHUS YPaBHEHUS
WJIM CUCTEMBI JIBYX YPAaBHEHMI C IBYMs IEPEMEHHBIMU.

[IpoBoauTh mpocTelINEe UCCIEIOBaHUS YPAaBHEHHI M CUCTEM ypaBHEHHWI, B TOM YHCIIE C
pUMEHEHHEM TIpadUuecKuX MpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM ypaBHEHHUE WM CHCTEMa
YpaBHEHUH pEIlIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemarp nuHeliHbIE HepaBEHCTBA, KBaJgpaTHbIE HEPABEHCTBA, U300paxarh pelICHHE
HEPABEHCTB Ha YUCJIOBOW MIPSIMOM, 3allMCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cucTembl TUHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEPAaBEHCTBO, M300paXkaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPsIMOMW, 3alMChIBAaTh
pelIeHre C TOMOIIBbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH Pa3IMUYHBIX 3a]ad.

DyHKUNH

Pacnio3HaBath (pyHKIMM M3ydeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTHUECKH PaCIIOJIOKEHHE Ha
KOOPJIMHATHOH MI0CKOCTH rpadukoB GyHKIwmid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, Yy = |X|, B 3aBHCHMOCTH OT 3HAuYeHHii K03 PUIIMEHTOB, ONMUCHIBATH CBOICTBA

(GyHKLIHH.
Crpoutb M u300paXkaTb CXEMAaTUYECKM TIpaUKU KBaJIpAaTUYHBIX (DYHKIUI, ONUCHIBATH

CBOMCTBA KBaIpaTUUHBIX QYHKIUN IO UX rpaduKam.

Pacrnio3HaBath KBajpaTHuHYIO (QYHKIHIO MO (opMyse, MPUBOAUTH MPUMEPHI KBAJAPATUYHBIX
GyHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TE€OMETPUH.

Yucii0BbIE NOCJIE10BATEIbHOCTH U MPOrPECCHH

Pacnio3naBaTh apu@MeTHUECKYyI0 M T€OMETPUUYECKYI0 MPOrPEecCMU IpPH pa3HbIX crocobax
3aJlaHusl.

BBINONHATE BBIYMCIEHUS C HCHOJb30BaHHEM (OopMya N-ro uwieHa apupMeTHdecKoil u
Tr€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3agaun, CBA3aHHBIE C YHCIOBBIMH IOCIEA0BATENBHOCTAMY, B TOM YHUCIIE 3aaydl U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne (mudposbie)
pa3feIoB U TeM Kontpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
NMPOrpaMMbl padoThI padoTsI
pecypcsl
1 Yucna v BEIYUCICHUS. o5 1 bu6nmoreka [JOK
PanmonansHble yncia https://m.edsoo.ru/7f415b90
5 Anrebpandeckue 97 1 Bubmuorexa LHOK
BBIPAKEHMS https://m.edsoo.ru/7f415b90
3 YpaBHEHUA U 20 1 bubnuoreka [IOK
HEepaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 1 bubmmorexa [IOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 IloBTOpeHue u 6 1 Bubmuoreka [JOK
06001eHue https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10O ITPOT'PAMME
8 KJIACC
Konu4yecTBo yacoB DJIeKTPOHHBIE
HanmenoBanue
Ne (uudgpoBbie)
pas3iesioB U TeM Bcer Kontpoabnbl = IIpakTnueckn
n/n o0pa3oBaTeJIbHBIE
nporpamMmal 0 e padoThl e padoThl
pecypcsl
1 Yucia ¥ BEIYHCICHUS. 15 bubmmoreka LIOK
KBajipatHbie KOpHH https://m.edsoo.ru/7f417af8
4 .
" https://m.edsoo.ru/7f417af8
MoKa3areneM
Anrebpandeckue
3 e 5 1 bubmuoreka LIOK
BBIPAKCHUSL.
p L https://m.edsoo.ru/7f417af8
KBanpatHsrtii TpéxuieH
A
P ) https://m.edsoo.ru/7f417af8
Anrebpandeckast 1poOb
5 ipiiﬁiﬁf 15 1 Bubmiorexa LIOK
P ' https://m.edsoo.ru/7f417af8
KBagpartHble ypaBHEHUs
6 }?;p:ile{zzzgan Cucremsl 13 bubmmorexa LIOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUI
7 VYpaBHenus u 12 1 bubnuoteka IIOK
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HEPaBCHCTBA. https://m.edsoo.ru/7f417af8
HepaseHnctpa
8 Oynkiun. OCHOBHBIC 5 bubmuoreka IIOK
MTOHSATHS https://m.edsoo.ru/7f417af8
9 Oynkunn. Yucnossie 9 bu6nmoreka [JOK
byHKIMN https://m.edsoo.ru/7f417af8
10 IIoBTOpEenue u 6 1 Bubmuoreka LJOK
00001IIEHNE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO 102 5 0
YACOB I10 ITIPOIT'PAMME
9 KJIACC
N HaumenoBanue KosmyecTBo yacos DJIEKTPOHHbIE
I /;1 pa3ieJioB U TEM B Konrpoabubie Ipakruyeckue (undposbie)
NMporpaMMsl cero padoThI padoThI odpa3oBaTesibHbIE pecypchl
1 Yucia ¥ BEIYHUCICHUS. 9 bubnunoreka IJOK
JleWiCTBUTENbHBIC YHCIIA https://m.edso0.ru/7f419d08
2 Iip:;:flzf;any aBHEHHS 14 1 bubmorexa [IOK
p . P . https://m.eds00.ru/7f419d08
C OJTHOM TIepEMEHHOU
3 }?;pzl::f;: CucreMsbl 14 1 bubmorexa [IOK
p L https://m.edso0.ru/7f419d08
ypaBHEHUH
P iy 16 ) Buémuorera L1OK
p ' https://m.edso00.ru/7f419d08
HepaseHnctBa
butmuorexa LIOK
{0)] 1 1
° YHKIHR 6 https://m.edsoo.ru/7f419d08
6 Yuciosbie 15 1 bubmoteka [IOK
[10CJIEI0BATENBHOCTH https://m.edso0.ru/7f419d08
IloBTOpEHuME,
butmoreka [IOK
7 18 1
0bodmerme, . https://m.edsoo0.ru/7f419d08
CHCTEeMaTU3aIis 3HAHUN
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Anrebpa, 7 xmacc/ MakaperueB FO.H., Munmiok H.I'., Hemkos K.M. u apyrue, AxkumoHepHOe
obmectBo «M3narenscTBo «IIpocBerieHne)
» Anrebpa, 8 xmacc/ MaxkapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue, AximonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)
» Anrebpa, 9 xmacc/ MaxkapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue, AximonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Maremaruka. Anrebopa : 7—9-¢ kiaccel : 0a30BBI ypOBEHb : METOAMYECKOe mocoone k M34
npeaMeTHOM nHuK yueOHukoB no anreope 0. H. Makapeiuesa, H. I'. Munatok, K. 1. Hemkosa
u ap./ — 2-e u3g., crep. — Mocksa : [Ipocsemenue, 2023. — 54 ¢

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunoreka HOK

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/Ik
https://fg.resh.edu.ru
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https://uchi.ru/teachers/lk
https://fg.resh.edu.ru/




