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Anrebpa sBISETCS OIHMM W3 OIOPHBIX KYPCOB OCHOBHOTO 001Iero oOpa3oBaHHs: OHa
o0ecrieynBaeT M3y4eHHE JPYIMX JUCHMIUIMH, KaK €CTeCTBEHHO-HAyyHOro, TaK U
TYMaHHTApHOTO LHMKJIOB, €€ OCBOCHHE HEOOXOMUMO ISl MPOAOJDKEHHs OOpa3oBaHUS U B
MOBCEIHEBHOM >k1u3HU. Pa3BuTHE Yy 00y4aromuxcsi HAyYHbIX MPEACTABICHUHN O MPOUCXOXKICHUH
U CYIIHOCTH ajredpanyecKkux aOCTpakiMii, croco0e OTpakeHUs MaTeMaTU4YeCKOW HayKou
SBJICHUH WM TIPOLIECCOB B IMPHPOJE W OOILIECTBE, POJIM MATEMaTHMYECKOTO MOJACIHPOBAHUS B
HAYYHOM IO3HAHWU M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHHS U
KAayeCTB MBIILICHUS,, HEOOXOIAUMBIX AJisl aJanTalli B COBpPEMEHHOM IU(POBOM OOIIECTBE.
Wzyuenue anreOpbl obOecrieuyuBaeT pa3BUTHUE YMEHHsI HaAOII0JaTh, CPaBHHUBATh, HAaXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOU JCHCTBHA M BBIBOIBI, (hopMynupoBaTh yTBepxkaeHus. OcBoeHHE Kypca
anredpbl 00eCreYyMBaCT Pa3BUTHE JIOTHUECKOTO MBIIUICHUS O0y4YalONIMXCA: OHH HCIOJIb3YIOT
JNENYKTUBHBIE W  HWHIYKTUBHBIE  pacCyXKIeHus, 0000IIeHne U  KOHKPETHU3AIHIO,
aOcTtparupoBanue u aHajoruto. OOydeHuwe anreOpe MpeanoyiaraeT 3HAYUTEIbHBIM 00BEM
CaMOCTOSITENIFHOW JIESITeIbHOCTH OOYUYaIOMIUXCsl, TOITOMY CaMOCTOSITEIbHOE pEIIeHUe 3a/1ad
ABIISIETCS peaiu3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUCHHUS.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUUCIICHUSY, «AJTeOpandeckue BBIpOKCHUS», «YPABHCHHS W HEpPaBEHCTBay, «DyHKIHHY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUSIMH. B Xo1e uzydeHus yuyeOHOro Kypca
00y4aromuMCs TPUXOAMUTCS JIOTHIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B IporpaMmy y4e0HOTO Kypca «Airedpay BKIIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHuUM «Uucna W BBUKCICHHS» CIYXKHUT OCHOBOW [UIsl JajbHEHIIero
U3YYEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOJUMBIX IS TIOBCETHEBHOW >KM3HU. Pa3BUTHE TOHATHS O YHCIIE Ha YpOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMUpOBaHUEM TMPEACTABICHUN O JCHCTBUTEIHLHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHCIOBOM
JUHUW OTHECEHO K CpeHeMy o01ieMy 00pa30BaHHUIO.

Comepkanre JByX aireOpamdecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUST ¥  HEpPaBEHCTBa»  CHOCOOCTBYeT  (opMmupoBaHWI0 y  0OydaromuXxcs
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOTo /s pEelIeHUS 3aad MaTEeMAaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYT  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KaK S3bIKa JJIsi IOCTPOCHUS MAaTEMATHUECKUX MOJIENEH,
OTHMCAHUS MPOLIECCOB W SIBICHUN peanbHOro mMupa. B 3amaun oOydeHus anreOpe BXOIST TaKKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJWMOIOo, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca UHGOPMATUKHU, U OBJAJCHHWE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAalEJIeHO Ha  [OJIy4eHHe
00yJarmuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH NIl OMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INMPOLIECCOB M SIBICHUI B mpuponae u odmectBe. M3ydenue
MaTepuana CHocoOCTBYeT pa3BUTHIO Yy OOYYalOIIMXCS YMEHHS HCIIONb30BaTh pPa3nYHbIC
BBIPAa3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKW — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIN3AIIUU
U KYJIbTYpHI.

CormacHo ydeOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Airedpay,
KOTOPBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegenmo), B 9 kimacce — 102 4gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
npyroi. IloHsTHE paoOHaIbHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PalliOHAIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHUE BBIPAXKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHCE]L.

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

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKICCTBEHHO PaBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHownenbl 1 MHorouwieHbl. CteneHb MHOrousaeHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHHE
MHOTou4JIeHOB. DOpMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMsI, IIpaBUiia NMpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO YPaBHEHUH.

JluneitHOe ypaBHEHUE C ABYMsI IIEpEMEHHBIMH U ero rpaguk. Cucrema JIByX JIMHEHHBIX
YpaBHEHMI ¢ JByMs NepeMeHHbIMH. PelieHune cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopanaara Toukm Ha mnpsMod. UucioBble NpoOMexyTKu. PaccTositHme mexny aByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuun y = |X|. ['paduueckoe pemieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucya 1 BLIYUCIECHHUS



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
npuOIIMKEHUST HPPALMOHANBHBIX Yncell. CBoWCTBA apu(PMETHIECKUX KBAJPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUI0 YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckord napoodu. CroxeHue,
BbIUNTAHUE, YMHOKEHHE, JIeJieHne ainreopanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBoAUIMXCA K JMHEMHBIM U KBajapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEHWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGNacTh ONpeseseHUus] 1 MHOXKECTBO 3HaueHUH QyHKIHU. CriocoObl
3aanus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOUINX peasibHbIe POLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padutdeckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHBIE J1ECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE 4YMCIAa KaKk OECKOHEUYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YHCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe NEeUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHUs. OKpyrieHue yucel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHI.

YpaBHeHHUS M HEPaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEHHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JBYMsSl NEPEMEHHBIMU. PemieHne cucrteM IBYyX YpaBHEHHUM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JMHEWHBIX HEPABEHCTB C OJHOW NEPEeMEHHOW. PerieHue cucrem JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. I'paduueckas WHTepHpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynknus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apu(QMeTUYECKON U FeOMETPUUECKOMN MPOTPECCHii, CyMMBI MIEPBHIX N UJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM MpOorpeccuid TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIMAIbHBINA POCT. CII0KHBIE MPOIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) naTpuoTHYeCKOe BOCIIMTAHHE:

IpPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHMCKOMN
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYP TPaKJAHCKOTO O0ImIecTBa (HAaIpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B PEUICHUM IPAKTUYECKUX 3a/1ad MaTeMaTUYEeCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH BCei
KHU3HU Ul YCHEeIHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOM TpaeKTOpUM 0Opa3oBaHUsS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, pELICHUH, pacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, MHMOHWMaHUEM
MaTeMaTHUYeCcKOl HaykKu Kak cdepbl 4eloBEeYeCKOW MeATeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM II03HAHWUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCIJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHpOBaHHME  KYJbTYPbl  310POBbS W
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMe Ha NPUMEHEHHE MAaTeMaTHYeCKMX 3HaHMU Ul pelleHHs 3aiad B o01acTu
COXPaHHOCTH OKpYJXKarolled cpeasl, IUIAHUPOBaHMS IMOCTYIKOB M OLEHKM HMX BO3MOXHBIX
MOCJEACTBHM Ui OKpY’Karolled cpenibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX
npo0JeM U MyTel uX pereHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HEO0X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM uuciie (GOPMYIHPOBATH UJICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH IMPUHUMAEMble PEIICHUS WU
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKANU, OCHOBAHHS 151 0000IIeHNUS
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOTO aHATIN3a;

e BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

®  BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSAX, IpeiaraTb KPUTEPUU JUISl BBISIBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeNbCTBA MaTEMaTHMYECKUX YTBEpXKIEHUN (NpsiMble U OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKux (HakToB, BBICTpaUBaTh apryMEHTAllUI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BbIOMpaTh crocob penieHus y4eOHOHM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

® CIOJB30BaThb  BOIPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HAHMS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3MIIHIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXHBIH SKCHEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0I;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEAEHHOTO HAOIOJICHUS, UCCIIECI0BAaHNS, OLIEHUBATH JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BBIOMpATh (hOpMyY MpECTaBICHUS HHOOPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a1a49H
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPHUSM, TPEIIOKEHHBIM YUUTEIEM WIIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSAMH U LEIAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3314, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ 00CYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEM, HAllEJICHHbIE Ha IOUCK pPELIeHHUS,
COIIOCTABJISATh CBOM CYXAEHUS C CYXICHUSIMU JAPYTUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIIMIL, B KOPpEeKTHOH hopMe popMyIrpoBaTh
pa3HoTIIacusi, CBOM BO3PaKEHHUS,

NPECTaBIATh PE3YIbTATHl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHSI ¢ Y4ETOM 3ajad NPEe3eHTAUU U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a/1ay;

NPUHUMATD 1I€7Tb COBMECTHOH JeSITeThHOCTH, TUTAHUPOBATh OPTAaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTb BuAbl padoT, JOroBapuBaThcsa, O0OCYXIaTh Npolecc U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TpYyNHoOBBIX (opmax paboTbl (0OCYXIAeHHS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOK YacTh pabOTHI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJaza B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, ANTOPUTM pEIIeHUsS 3aJadd (UM €ro 4YacThb),
BBIOMpPATh CIMOCOO pEImIeHHs ¢ Yy4E€TOM MMEIONMIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUH C YIETOM
HOBOH MH(OpMAITHH.

CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJISI TIPOIIEcca M pe3ysibTaTta PerieHus
MaTeMaTH4YeCKOM 3a7auM;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OLIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3Y/bTATa ACATECIbHOCTU MOCTABICHHON LIEJIU U YCIOBHAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS WM HENOCTMXKEHMsS 1I€JIM, HaXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MONYYHUT CJEIYIOIIUE MpPEAMETHBIC
pe3yJIbTaThl:

Yucia ¥ BbIYUCICHUSA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(METHUECKUe AECUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COJEpKALUIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKUCH YUCeN K Ipyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPAJOYNBATH PAllMOHAIBHBIE YHCIA.

OKpyrisTh YuCIna.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ylibTaTa BHIYMCIECHUHM, OLIEHKY 3HAUEHUN YHCIIOBBIX
BBIPAXCHUI. BBINOIHATE NEHCTBUS CO CTENEHAMU C HATYpaJIbHBIMU NIOKA3aTEISIMH.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypPAJIbHBIX YUCEIL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPasKeHUs

Hcnonp30Bath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrimonHaTe npeoOpa3oBaHus 11EJI0r0 BRIPaKEHUsI B MHOTOWIEH MPUBEAECHUEM MOIO00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHAa Ha MHOTOWIEH W MHOTOuYJIeHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBbIO BBIHECEHHS 3a
CKOOKHM OOUIero MHOXKHUTEJI, TPYNIHPOBKU ClaraeMblX, IpUMEHEHUs (POpPMYN COKpaIIEHHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOYICHOB Ui pPELICHWs pa3iMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU IPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMH MOKa3aTeIAMH Ul peoOpa3oBaHus
BBIPAXKEHUI.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBUja MEepexona OT
UCXOJHOIO YypaBHEHUS K PpaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M 4YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOIbI IPU PEIICHUN JTMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupatb mpUMepHI Iap YUCE, SBISIOUIMXCS peIIeHUeM JHHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOW IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHUS C JIBYMS
MEePEMEHHBIMH, MOJIb3YACH IPpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl BYX JIMHEHHBIX YpaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHUCJE
rpadu4ecKy.

CocraBiATh M peliaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJayd IOJIyYEHHbIN
pe3ynbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allMCHIBATh YHUCJIOBBIE MPOMEXYTKHM Ha
aNreOpanvdecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM 10 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX yHKImi. CTpouts rpadux GyHkuuu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEITHYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonnmates rpaduyeckuii cnoco0d MpeaCcTaBICHUsS W aHalu3a WHGOpPMAIlUU, U3BJIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPAPUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEN.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIBTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPECTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHUCJIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METHUECKOTOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJIATOP, BBIMOIHATH IPE0oOpa30oBaHMsl BbIpaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHCENT C MOMOIIBIO JNECATUYHBIX Ipo0eil u
creneHeit yucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TMOHSATHE CTENEHH C IeJIbIM I0Ka3aTelieM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPXKEHUM, COAEPKALIUX CTENEHH C LIEJIBIM TTOKA3aTeIEM.

BBITIONHATE TOXJAECTBEHHBIE MPEOOpPa30BaHUS PANMOHAIBHBIX BBIPAKCHHA Ha OCHOBE
MpaBUJI ACUCTBUI HaJ MHOTOWIEHAMH U alreOpanuyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKECHUW [ PEIICHUS Pa3WYHBIX 33a7ad U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEaTbHOMN MPAKTUKHU.



YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeiiHbIe, KBapaTHBIC YPAaBHEHUS U PALMOHAJIbHBIC YPAaBHEHHS, CBOJSIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUIN U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cUcTeMa YpaBHEHUI peIlIeHus, €Clii UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauth OT ciOBecHOM (GOPMYJIUMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOILIBI0  COCTaBJICHUS ypaBHEHHMS WJIM CHUCTEMbl YpPaBHEHUHM, WHTEPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 33J]auy TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTH CBOWCTBA YMCIIOBBIX HEPABEHCTB JUUIsl CPABHEHUS, OLICHKHU, peIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HILTIOCTPALUIO
MHOX€ECTBa PEIICHN HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ® WCHONB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAueHUs1), ONpeAessATh 3HadeHHe (YHKIMM IO 3HAYECHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

CrpouTsb rpaduku dJIeMeHTAPHBIX (GYHKINN BUIA:

y = k/X, y = X2,y =x3y = |X|, y = VX, onuCcBIBaTh CBOMCTBA YHCIOBON (DYHKIUU 110 €&
rpaduky.

K koHiy oOyuenus B 9 kjacce oOydaromuiics MOJYYHUT CIEIYIOLIUE IMpeIMETHbIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOYMBATH PAIIHOHAIEHBIC M HPPAIIOHAEHBIC YHCIIA.

Bemonaare apudmMerndeckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIE U
NUCbMEHHBIE PUEMBI, BBITIOIHITH BEIYUCIECHUS C UPPAllMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaueHMs cTeneHell ¢ eabIMU MOKa3aTelsIMU U KOpPHEH, BBIYUCIATh 3HAUEHUS
YHCIIOBBIX BBIPA)KEHHI.

OKpyrisiTh JNEHCTBUTENBHBIE YHUCIIA, BBIOIHATH TMPHUKHUAKY pE3ylbTaTa BBIYHCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemrate nwHEWHBIE W KBaJpaTHbIC YpPaBHEHWsS, YPAaBHEHHS, CBOJSIINECS K HHUM,
npocTeiiiye ApoOHO-paliOHAbHBIE YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C JByMs MEPEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHM, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISCTCS TMHEHHBIM.

Pemate TekcToBBIE 3amaunM anreOpandeckKMM CIIOCOOOM C TOMOIIBIO COCTAaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMSI IIEPEMEHHBIMHU.

[TpoBOaUTH MpOCTENIIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
OpUMEHEHHEeM TIpadUUecKuX TpeaAcTaBleHuil (ycTaHaBIMBAaTh, UMEET JM YpaBHEHHE WIH
cucTeMa YpaBHEHUH peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemate nuHElHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHIO0 CHUMBOJIOB.

Pemate cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEpPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHHE CUCTEMbl HEPABEHCTB HA UYMCIIOBOW MPSMOM,
3allUCBIBATh PEILIEHHE C TIOMOIIbI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA MPHU PEIICHUH Pa3IMYHBIX 33/ad.



DOyHKIUHA
PacrioznaBath (hyHKIIMY H3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMAaTHYECKH PACTIONOKEHUE HA

KOOPJMHATHOM IIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHi K03(HIMEHTOB, ONMUCHIBATE CBOMACTBA

G YHKIIHA.

Crpouth M M300pakaTh CXEeMAaTUUYECKU TpadUKd KBaJPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpaduKam.

Pacno3HaBath  KkBajgpartuuHytro ¢QyHKIOMO 10  ¢Gopmysie, NPUBOIAUTH IMPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHOMN KU3HHU, (PU3UKHU, FEOMETPHUH.

YucioBble NOCI€10BATEILHOCTH U IPOTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU TIPU Pa3HBIX CIIOCO0ax
3aJlaHus.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (GOpMyN N-ro 4yjeHa apudmMeTHuecKol u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemiate 3a7aum, CBsI3aHHbIE C YMCIIOBBIMU IOCJEIOBATENBHOCTSAMHU, B TOM YHCIE 3a7aud
U3 peabHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISITOPa, HU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 9 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 2
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 2
3 YpaBHCHHS  HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 2 4
OOPAMHATS! H rpaduici. PynKitn https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
I1 2
> OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 10 4

[NPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 1 bu6mmoreka [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnnorexka [JOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 " 13 i
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o . 1 2
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9 1 2
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
oBTOpeiie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 9 4

[TPO'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BerunciieHus. JleiicTBUTENbHBIC 9 5 bub6nmoreka IIOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUA C 14 5 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁggfﬁ;é;ii?ﬁn £419d08
bubnunoreka LIOK
> Dyt 16 1 2 https://m.edsoo.ru/7f419d08
6 YucIoBbIE IOCIEN0BATEILHOCTU 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 2



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Marematuka. AnreOpa: 7-i kinacc: 6a30BbIid ypOBEHB: yueOHHUK, 7 Ki1acc/ MakapbraeB
IO.H., Munmtox H.I'., Hemikos K.W. u npyrue; noxa pexn. TensikoBckoro C.A., AKIIMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBemienne

» MaTtematuka. Anredpa: 8-if kiacc: 6a30BbIi YpOBEHb: YUeOHHK, § ki1acc/ MakapbIueB
IO.H., Munmrox H.I'., Hemkos K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmmectBo «M3narenscTBoO «IIpocBerenne

* Marematuka. Anrebpa: 9-i kinacc: 0a30BbIi ypoBeHb: yueOHHUK, 9 ki1acc/ Makapbiues
IO.H., Munmrox H.I'., HemkoB K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE

obmmectBo «M3narenscTBoO «IIpocBerenne

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA
Martemaruka. Anreopa : 7—9-e kacchl : 6a30BbIif YPOBEHb METOIUYECKOE MTOCOOUE K
npeaMeTHOM auHuu yueOHuKoB 1o anredpe 0. H. Makapsruesa, H. I'. Munmtok, K. U.

HemxoBa u np./ — 2-e uzn., crep. — Mocksa : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/



