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HHOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISIETCS OJHUM U3 OTIOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
o0ecrieynBaeT U3yueHHE IPYTrUX TUCIHILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK M TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHHUs U B MOBCEAHEBHON JKHM3HU.
PazButne y oOydJarommxcsi HAy4YHBIX TPEACTABICHUH O TMPOUCXOXKICHHUH M CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIECCOB B TPHUPOJEC H OOILIECTBE, POJIM MATEMaTHYECKOTO MOJICITHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(poBoM olmiecTBe. M3ydeHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHHS HAOMI0IaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JEWCTBUSL U BBIBOJIBI, (POPMYIMpPOBaTh yTBepKAeHHUA. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOUIMXCS: OHU HUCIONB3YIOT JEIyKTUBHBIE W
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIluio, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEIHLHOW JIESITEIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE peIIeHWEe 3a7ad  SBISIETCS — pealu3amuei
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIEHHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Airedpa» A OCHOBHOIO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATEeIbHO-METOUecKre JMHUN: «Yucma u
BBIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «D yHKIIHM».
Kaxmas u3 3THX comepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA TMPOTSHKECHUH TPEX JIeT
W3yUYeHHs Kypca, B3aMMOJICHCTBYS C IPYTUMU €ro JIMHUSAMH. B Xone n3ydenus ydeOHOTo Kypca
00yJaroImuMCcs IPUXOANUTCS JIOTUIECKU PACCykIaTh, HCIIOJIE30BaTh TEOPETHKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9THM B IporpaMmMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHHs U
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTeMaTHYEeCKOTO
s3bika. Cozep)KaTeTbHON M CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxkanue JmHUM «YWCna W BBIYHUCICHUS» CIYKHT OCHOBOW Uil JalbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHUIO YMEHHSI TOJIb30BAThCS AJITOPUTMAMHM, & TaK)Ke MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX ISl MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIEC HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPANUOHATIBHBIMHA YHCIIAMHU,
(dbopMUpOBaHHEM MPEJICTABICHUI O JIEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOU
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JIBYX anreOpanveckux JMHHA — «AJreOpanuecKue BBIPOKCHUSI» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTU4eCKOTO armaparta, HeoOXOJMMOro Ui pEIICHUs 3ajJa4 MaTEeMaTUKH, CMEXHBIX
MPEIMETOB M MPAKTUKO-OPUECHTHPOBAHHBIX 331au. Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHUs
y4eOHBI  Marepwaja TPYyNIUPYETCs BOKPYr  palMOHAIBHBIX  BBIpOKEHHWHA.  Asredpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KaK S3bIKa JJIs MOCTPOSHHS] MaTeMaTHYeCKUX MOJeNeH,
OTIMICaHHUs TMPOLIECCOB U SIBJICHUWH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKkKe
JanbHEelIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIIIEHUSI, HEOOXOIUMOTo, B YaCTHOCTH, HJIS
OCBOGHHUSI Kypca HHPOPMATUKHU, U OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpPaKEHUS, CLIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cognepxanne  (QyHKIMOHANIBHO-TpaUUECKOW JIMHUM  HAIEJIGHO Ha  MOJIydeHHUE
oOyJaronuMucs 3HaHUM 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTU4ecKoi MOAENH I OTIUCaHUs
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOLIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyeHnue
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MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydaloOIUXCs YMEHHUS HCIOJIb30BAaTh Pa3INIHBIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ] B ()OPMHPOBAHUE MPEJICTABICHUIA O POJIM MaTEMATUKU B Pa3BUTUU LWBUIM3ALINN
U KyJBTYPHI.

CornacHo yueOHOMY TutaHy B 7-9 Kimaccax wm3ydaercss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIIME OCHOBHBIE PAa3leNibl conepKaHus: «Uuciaa W BBIYHACICHUS,
«AnrebpanyecKue BHIPOKEHUS», «YpaBHEHHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha usyuenue yueOHOro Kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Henenio), B 9 kinacce — 102 yaca (3 gaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC WM JECATHYHBIC, MEPEX0] OT OJHOW (OpPMBI 3ammcu Ipodel K
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPSAJOUMBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHUecKue IEHCTBHS ¢ PallMOHATIBHBIMH YuciIamMu. Penienue 3ama4 U3 pearbHOU
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HAaTYpaJbHBIM IMOKA3aTeNIEM: OIpeesieHHe, MPeoOpa3oBaHne BHIPAKEHUH Ha
OCHOBE OIpe/iesIeHus], 3aich 00ybIUX yucel. [IponeHTsl, 3anKuch NpoLEHTOB B BUIE IpOOH U
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33Ja4d Ha IMPOLIEHTHI, PEIICHUE 3a]1a4 U3 pealibHOI
MIPaKTUKH.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpasKeHHs

[IepeMeHHBIE, YHCITOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOW. JlomycTHMBble 3HA4YECHMS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHUMOCTM MEXJAy BeIMUYMHAMU B BUAE (OPMYIIBI.
Boruncnenus no ¢gopmynam. IlpeobpazoBanue OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PaBHbIE
BBIpA)KEHUS, MpaBma MpeoOpa3oBaHUs CyMM M MPOW3BENIEHUH, MpaBUia PACKPBITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OpHounenbl 1 MHOTOWIEHBI. CTeneHb MHOTOuWwIeHa. ClloxeHHe, BBIYUTaHHE, YMHOXKEHUE
MHOTO4JIEHOB. POPMYyINbl COKpAIIEHHOTO YMHOXKEHHMS: KBaJApaT CYMMBl M KBaJpaT Pa3HOCTH.
®opmya pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, MTpaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PAaBHOCUIHLHOCTh
YpaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJHOW TNEPEMEHHOM, YHMCIIO KOpPHEW JIMHEWHOIO YpaBHEHHS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjieHHME ypaBHEHUM MO YCIOBHUIO 3ajaud. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JIByMs MepeMeHHBIMH U ero rpaduk. CucreMa IBYX JIMHEHHBIX
yYpaBHEHUU C JBYMsl NEpEeMEHHbIMHU. PerieHue cucrteM ypaBHEHUU CIIOCOOOM TMOJCTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € MOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara Touku Ha npsmoi. YucioBble NpoMexXyTKH. PaccrosiHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsmoyronpHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa TOYKH Ha
KOOpauHATHOU miiockocTH. [lpumepsl rpaduxoB, 3amaHHbIX (Gopmynamu. Utenue rpaduxos
peanbHbix 3aBucuMocTeil. llonsartue dynkuuu. [paduk ¢ynkuuu. CBolicTBa (QYHKUIHUU.
Jluneitnas ¢yukuus, e€ rpaduk. I'paduk Gynkuuu y = |X|. I'paduueckoe perieHne JTHHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KJIACC

Yucsa 1 BBIYUCIEHUS

KBanmparselii xopenb w3 uucia. [loHstue 00 uppamuwoHanbHOM uwucie. JlecaTuyHbie
NpUOJIMKEHNS UPPAMOHATIBHBIX uncesl. CBoMcTBAa apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
IIPUMEHEHHE K MNpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUM M BBIYUCIECHUSAM. JlelicTBUTENbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apodu. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JeJieHue anreOpanyeckux ApoOei. PanuoHaabHble BBIpAXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBoaAUmIMXCA K JMHEWHBIM U KBaapaTHbIM. [lpocreiimne 1poGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpnpeTanysi ypaBHEHUN € JBYMsI EPEMEHHBIMH U CHUCTEM JIMHEHWHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M HX CBOWcTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrembl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsarue dynakuun. O6MacTh ONpeaeeHNUsS U MHOXKECTBO 3HadeHUH (yHKIHH. CriocoObl
3aanusi QyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢GyHKIuu mo e€ rpaduxy. [Ipumeps rpadukos
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OyHKIMH, ONHUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPOMOPIHMOHATIbHbIE 3aBUCHMOCTH, UX
rpaduxn. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KVIACC

Yuciaa v BbIYMCTIEHUS

PanmonaneHbIe yncla, UppalMOHABHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC AECATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHUCEN, JACHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHbIe
JIecsITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHHUE NEHCTBUTENBHBIX YHUCEN, apudMeTHdeckre ACUCTBUSI C JIEHCTBUTEIBHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO MHPA, JIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.



[TpubnmxénHoe 3HAYCHHE BEJIWYHMHBI, TOYHOCTh NpuOIMkeHus. OKpyriieHHue 4Yuced.
IIpuknaka v OLIEHKA pPe3yabTaTOB BHIYMCIICHUM.

YpaBHeHusI 1 HEPAaBEHCTBA

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-panMiOHANBHBIX  ypaBHEHWH.  PemieHWe  TEKCTOBBIX 33134
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE ¢ ABYMS NEPEMEHHBIMH W ero rpaduk. PemeHue cucteMm IBYX JTHHEWHBIX
YpaBHEHUH € JByMsI NepeMEHHbIMU. PerieHue cuctem AByX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOoil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 alNTreOPandeCcKUM CIIOCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue cucTeM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHOH. KBanparHele HepaBeHcTBa. ['padmueckas WHTepHpeTanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

LORIIN1700

Ksagpatnunas ¢ynakmus, e€ rpaduxk u cBoiictBa. [lapabosia, KOOPAMHATHI BEPITUHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0BbIe N10CJIE10BATEIBHOCTH U NPOIPECCUH

[ToHsiTHE YMCIOBOI MOCIEIOBATEIIBHOCTH. 3aJaHUE MTOCIEA0BATEIIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apudmernueckas U reoMerpuyeckas —mporpeccuu. QDopmyiasl  N-ro  ujeHa
apuMETHUECKON U TEOMETPHUUIECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUECKOW M T€OMETPUUECKOW IMPOTPECCUil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpPe3yJbTaThl OCBOCHHSA NPOrpaMMbl y4eOHOTO Kypca «Ajredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TNPOLUJIOMY M HACTOSIIEMY POCCHUUCKON MAaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MAaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M peau3alliil €ro Tpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaxIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXJICHHIO ATHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MNPUMEHEHUEM JOCTHUKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HA aKTHMBHOE y4YacCTHE B PENICHUH MPAKTUYECKUX 3a/7ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEeMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUN BCEH
KU3HU JIJIS1 YCIIENTHOHN Tpo(deCcCHOHATBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIUBUIYATbHOW TPAEKTOPHUH OOpa3oBaHMs |
YKU3HEHHBIX TJIAHOB C YUETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUH, YMEHHUIO BUAECTh MaTeMaTHUYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeNOoBeKa, NPUPOJbl M OOIIecTBa, MNOHUMAHHEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEUeCKON MAESITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTEMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM [O3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GOpMHUPOBAHME  KYJIbTYPbl  3A0POBbA H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHSTh MaTeMaTHYECKHE 3HAaHUS B HUHTEpecax CBOEro 3/10pPOBbs,
BEJICHUS 3[J0POBOTO 00pasa >KHU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKkTUBHOCThH), C(OPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIKMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0J10rM4YecKoe BOCIIUTAHHUE:

OpUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM JUTs pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEeW Ccpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXKHBIX
MOCIIEJICTBUI JUIsI OKpYXAIOUIel cpefbl, 0CO3HAHHWEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JeM U MyTeil X peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUAX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Yy JAPYTUX



mroziei, mpuoOperaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIUU W3
OIIBITA IPYIUX;

HE00X0AMMOCTBIO B ((OPMUPOBAHUN HOBBIX 3HAHHUH, B TOM YHCIIE (OPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SBJICHUSX, B TOM UYHCJE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh MPHUHUMAEMbl€ PEIIECHUS U
JeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIEe yHHBeEpPcaIbHbIE YueOHbIE el CTBUSA

ba3oBrble 1ornyeckue 1eHCTBHSA:

. BBIABIIITH W XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, MOHATHI, OTHOIIEHUN MEXIY MOHATUSAMHU, (POPMYIHPOBATH ONPEICICHUS MOHATUH,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(pUKAllMK, OCHOBAaHUSA JUIsl 0000LIeHus u
CPaBHEHUs, KPUTEPUHU IIPOBOIUMOTO aHAJIM3A;

. BOCIIPUHHAMATh, bopMyIpoBaTh 51 peoOpa3oBbIBAThH CYXICHUS:
YTBEPIUTENIbHbBIE U OTPULIATENbHbIE, €TUHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE,
. BBIABJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOPEUYHS B

CbaKTaX, JaHHBIX, Ha6J'IIO}ICHI/I$IX U YTBCPXKACHUAX, MpEaIaratb KPUTCPpHUH OJIA BBIABJICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

o JieNnaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTHH;
o pa3buparh J0Ka3zaTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHHM (MpsSMBIE U OT

MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIC JIOKA3aTelbCTBA MaTEeMaTHYCCKHX
(akTOB, BBICTPAWBATh ApTYMEHTAIIMIO, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH
COOCTBEHHBIEC PACCYK/ICHNUS,

° BBIOMpaTh CIIOCO0 pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJBKO BapUAHTOB
pelleHus, BBIOMpaTh HauboJiee TMOAXOMANIMH ¢ Y4ETOM CaMOCTOSTEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

° UCIIOJIb30BAaTh BONPOCHI KaK MCCIEAOBATEIbCKHMH WHCTPYMEHT ITO3HAHHMS,
(dbopMyIMpoBaTh BOMPOCH, (DUKCHPYIOIIHE MPOTHBOPEYHE, IMPOOJIIEMY, CaMOCTOSTEIBHO
yCTaHaBIIMBaTh UCKOMOE U JIaHHOE, (JOPMHUPOBATh THUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIIHIO,
MHEHHE;

° NPOBOJIUTH 1O  CAMOCTOSITENIbHO  COCTAaBJIICHHOMY  IUIAHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICAOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKYy COOOM;

° CaMOCTOSATENILHO  (popMysIMpoBaTh O0O0OOIIECHHS W BBIBOABI TI0 pPE3yJibTaTaM
MPOBENEHHOTO  HAONIONCHUS, HCCIEIOBaHMs, OIEHHBATh JOCTOBEPHOCTh MOJyYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

. IPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIABUTaTh
MIPEIMOJIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

° BBISIBIISAITh ~ HEJOCTATOYHOCTh W W3OBITOYHOCTH  HMH(OpPMAIMH, JIaHHBIX,
HEOOXOIUMBIX JIJISl PELICHUS 3a1a4H;



. BBIOMpATh,  AaHAIM3UPOBATh,  CHCTEMATH3MPOBAaTh U  HMHTEPIPETUPOBATH
MHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHUS;

J BbIOMpaTh (hopMy mpeacTaBiIeHUs MHOOPMAIMHM U WILTIOCTPUPOBATH peIlaeMble
3aJaud CXeMaMHu, AMarpaMmMaMu, HHOH rpadukoil 1 uX KOMOMHAIUAMU;
o OIICHUBATh HAAEKHOCTh MH(MOPMAIMU IO KPUTEPHUSM, MPEIIOKEHHBIM yIUTEIEM

WiH c(OPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe yYeOHbIe 1elCTBHUSA:

. BOCIIPHHUMATh U (OPMYIHUPOBATH CYKACHUS B COOTBETCTBHUH C YCIOBHSMH M
LEeIsIMU  OOLIEHUS], SICHO, TOYHO, I'PAMOTHO BBIP@XaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTax, JaBaThb IOSCHEHUS IO XOAY PpEIIeHUs 3aJaud, KOMMEHTHpPOBATh
MTOJTY4EHHBIN pe3ysbTar;

o B X0J€ OOCYXIEHHs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIAa€MOWH TEMBI,
npoOneMbl, pemaeMoil 3ajayd, BbICKA3bIBaTh MWJIEW, HAIIEJICHHbIE Ha TIOUCK pEIIeHus,
COTOCTABJISATh CBOM CYXKJEHHUS C CYXKJIEHUSMHU APYTUX YYaCTHUKOB JUAJIOTa, OOHApYKHUBaTh
pasnuurMe M CXOJCTBO MO3ULIMH, B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOTIAcHs, CBOU
BO3paKEHMUS;

o MIPE/ICTaBIATh PE3yabTaThl pEHIeHHUsS 3a7ayd, AKCIEPUMEHTa, HCCIIEeIOBaHUS,
MIPOEKTA, CAMOCTOSITENIbHO BBIOMpPATh (opMaT BHICTYIUIEHHS C Yy4ETOM 3ajad MPE3eHTaluu U
0COOEHHOCTEH ayIuTOpUN;

. MMOHUMAaThb M HCIOJIb30BATh MPEUMYIIECTBA KOMAHJIHOM M WHIUMBUIYaIbHOU
paboThI MPH pElIeHUH y4eOHBIX MaTeMaTHUYECKUX 3aJ1ay;
. MPUHUMATh II€JIb COBMECTHOM JESTEeNbHOCTH, IUIAHUPOBAaTh OPraHU3aLHUI0

COBMECTHON pabOThI, pacrpeneisaTh BUIbI paldOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC H
pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFO/ICH;

. y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYKIeHUS, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYpMbl U JIPYTH€), BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU
JNEeUCTBUS C APYrUMH 4eHAMHU KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIMIA MPOIYKT
0 KpUTEPHIM, CPOPMYIHPOBAHHBIM YJACTHUKAMU B3aUMOJCUCTBHUS.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

o CaMOCTOSITEJIbHO COCTaBIISATh IUIAH, AITOPUTM PELIEHUs 3a1auu (WM ero 4acTh),
BBIOMpATH CIOCO0 perieHus ¢ y4€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yUETOM HOBOM MHPOPMAIIUHU.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

L4 BIaACThb crocooamu CaMOIIPOBEPKHU, CAaMOKOHTPOJIA mponecCa H pe3yjibTaTa
PCUICHHUA MaTeMaTHU4eCKOM 3aJa4du,
L4 NpeaABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpH PCHICHUWMU 3aJadu,

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

J OLICHUBATb COOTBETCTBHE pe3yJbTaTa JEsTEIbHOCTH IIOCTABJICHHON ILienu U
YCIOBUSAM, OOBSACHATH MPUUYMHBI JOCTMOXKEHUS WIM HEJIOCTHKEHMS 1€, HaXOJIUTh OIIUOKY,
J1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI
K xoHmy oOyueHus B 7 kiacce OOy4yaroIIMHCS TOJIyYUT CIEAYIOIIME MpeaAMETHbIe

pe3yJbTaThI:
Yuciaa v BLIYUCICHUSA



BbImonHATh, coueTass yCTHbIE M NMUCHMEHHBIE NPUEMBI, apH(PMETHUYECKUuEe NEHCTBHS C
palOHaIbHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHUs YMCIOBBIX BBIPAKEHHUH, MPUMEHSATh pPa3HOOOpa3Hble CHOCOOBI U
npu€MBl  BBIUMCIICHUS 3HAUEHWH JPOOHBIX BBIPAKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JEeCATUYHBIE TPOOH.

[lepexonuTe OT 0AHOM (OPMBI 3aKCU YHUCET K APYroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITHYHYIO IPOOB ).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINoNHATE NPUKKUIKY U OLEHKY pe3yJbTaTa BHIYMCIECHUM, OLEHKY 3HAaYEHHUI YMCIIOBBIX
BBIpaKEHUH. BBINONHATH NEMCTBUS CO CTETIEHSIMHU C HATYPaJIbHBIMH [TOKA3aTENISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3IokKeHNEe Ha MHOKUTEIHN HaTypaJlbHbIX YHCET.

Pemarh mnpakTUKO-OPHEHTUPOBAHHbBIE 3a/layM, CBS3AHHBIE C OTHOILEHUEM BEIUYMH,
MIPOMOPLIMOHAIBHOCTHIO BEJIMUNH, TPOLEHTAMH, UHTEPIIPETUPOBATH PE3YIbTATHI PEIICHUS 3a/1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMM pacCMaTpUBaeMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anreOpavyeckyrd TEPMUHOJOTMIO M CHMBOJIMKY, NPUMEHATH €€ B
IIPOLIECCe OCBOEHUS Y4eOHOT0 MaTepuania.

Haxoauts 3HaueHrs OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BoinonHaTe npeoOpa3oBaHus LIETOTO BRIPAXKEHHSI B MHOTOUJIEH MPUBEIEHHUEM MOI00HBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoNHATE yMHOXKEHUE OJIHOYJIEHAa HAa MHOTOWIEH W MHOTOWIEHAa Ha MHOTOWIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa3iioKEHUE MHOTOYJICHOB Ha MHOXKHUTENIM C MOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXUTENS, TPYNIHUPOBKH ClIaraéMbIX, IpUMEHEeHUs (HopMysl COKpaléHHOTo
YMHOXEHHSL.

[IpumeHnsTh mNpeoOpa3oBaHUs MHOTOWIEHOB JJISi pEIIEHHMs pPa3IWYHbIX 3aJad M3
MaTEMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIAMHU 1J1s IpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHble ypaBHEHMsI C OJHOM IEpPEeMEHHOM, MPUMEHsA IIpaBUjIa Iepexojia OT
HCXOJIHOTO YpPAaBHEHUS K paBHOCWIBHOMY eMmy. IIpoBepsaTs, sBIsSeTCA JM 4YHUCIO KOpPHEM
YpaBHEHHMUS.

[IpumensTh rpaduyeckre METOAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

IlonGupars mpumepsl Hap 4HCes, SBISIOLIMXCS PpEILIEHUEM JIMHEHHOro YpaBHEHHs C
JBYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHS C JIByMs
NIepPEMEHHBIMH, NOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHMUS.

Pemate cuctembl OBYX JIMHEHHBIX YpaBHEHUH € JByMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecKy.

CocraBisTh M pelmarh JMHEHHOE YPABHEHHME WIM CUCTEMY JMHEWHBIX ypaBHEHUH IO
YCIOBHUIO 33Jlaud, HWHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYYEHHBIN
pe3yibTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOIME 3a/laHHBIM
KOOpJIMHATaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alUChIBaTh YHCJIOBBIE TNPOMEXYTKH Ha
anreOpanyeckoM si3bIKe.



OtmeuaTh B KOOPAMHATHOW INIOCKOCTU TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku tuHeHbIX pyHKIui. Ctpouts rpaduk GyHkumu y = [X|.

OnwuceiBaTh € TOMOIIBIO (YHKIUI HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIHMUYMHAMH:
CKOPOCTb, BpeMs, pacCTOSHHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTb, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[NornmaTh Tpaduueckuii crocod MpencTaBieHHs U aHAIN3a WHPOPMALIUHU, U3BJIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce 0Oy4aromMHCS TOJYYUT CIEAYIOIIME TPEAMETHBIC
pe3yJIbTaThl:

Yuciaa ¥ BbIYMCICHUS

Hcnonb3oBaTh HauanbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsI, OKPYIJICHHS M BBIYMCIEHUH, M300pakaTh JEHCTBUTENbHbIE YHCIIa TOYKAaMU Ha
KOOPAMHATHOW IIPSMOIA.

[IpumeHsaTh MOHSATHE apU(PMETHUYECKOTO KBaJPAaTHOTO KOPHS, HAaXOOUTh KBaJpaTHbBIE
KOPHH, UCIIOJIb3Ys MPU HEOOXOIMMOCTH KaJbKYJISATOP, BBIIOJIHATH MpeoOpa3oBaHMsl BbIpaKEeHUH,
CoJIeprKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp30Bath 3amucu OOJBIIMX M MaJbIX YUCEN C MOMOIIBIO JECATHYHBIX ApoOei u
creneHel yucna 10.

Auiredpanyeckue BbIpaKeHUs!

[IpuMeHsTh MOHATHE CTENEHM C LEJIbIM IO0Ka3aTeleM, BBIMOJIHATH MpPeoOpa3oBaHus
BBIPAKEHUH, COAepKAIIUX CTENEHH C LIEJIbIM MOKa3aTeJIEM.

BbInosHATE TOXAECTBEHHBIE MPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXXKEHHI Ha OCHOBE
MpaBWJI JEHCTBUIM HAaJl MHOTOWIEHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTs mnpeoOpa3oBaHMsl BBIPAKEHUN [UIsl pEHIeHUs pa3IMuHbIX 3ajJad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPaKTUKU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath nuHelinble, KBaJpaTHbIC YPaBHEHUS U PAllMOHAILHBIE YPaBHEHHUS, CBOJSAIIMECS K
HUM, CHCTEMBI JIByX YPAaBHEHUH C JABYMS IIEPEMEHHBIMH.

[IpoBoauTh MpoCTeiiIne UcCIeOBaHUs YPaBHEHHUM U CUCTEM YpaBHEHUM, B TOM YHCIIE C
MPUMEHEHHEM TpapuuecKux IMpeacTaBieHuil (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WIH
CUCTEeMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexonuTe OT cioBecHOW (GOPMYIHUPOBKU 3aJauu K €€ anredpandyeckoil MoJenu ¢
MOMOIIBI0 COCTaBJCHUSA YPaBHEHMsS WJIM CHCTEMbl ypaBHEHHWiIl, WHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJ[auu NOJTy4EHHBINA pe3ysbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB Ui CPABHEHMUSI, OLICHKH, pellaTh JTNHEIHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEMbI, JaBaTh TIpaUUecKyl0 HILIIOCTPALUIO
MHO>KECTBA PEIlIEHNI HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumath W HCHONB30BaTh (DYHKIMOHANBHBIE TOHITUA M A3BIK  (TEPMHUHBI,
CHUMBOJIMUECKHE O0003HAUEHUs), OINpeNeNATh 3HaueHHe (QYHKIMHM [0 3HAUYEHUIO apryMeHTa,
OTpeNieNATh CBOMCTBA PYHKIMHU MO €€ rpaduKy.

Ctpouts rpauku 3JeMEeHTapHbIX QYHKIUHI BUIA:

y = kix, y = x2, y = x3,y = |X|, y = VX, oIiCBIBaTh CBONCTBA YHCIOBO (PYHKIMH 1O €&
rpaduky.

K xoHumy oOyueHus B 9 kuacce oOyyaromIMHCS TOJIYYUT CIEAYIOIIME MpeAMETHbIe
pE3yIBTaThI:

Yucia 1 BBIYUCTICHUSA

CpaBHMBATH M YIIOPSIOUMBATH pallMOHATIbHBIE U UPPALIMOHATIBHBIE YUCIIA.
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BoImonsaTe apudmeTndyeckue IeHCTBUS C pallMOHATBHBIMU YHCIAMHU, COUETast YCTHBIE U
MUCHMEHHBIEC TPUEMBI, BHITIOIHATD BEIUMCIICHUS C UPPALMOHATIBHBIMHI YHCIAMH.

HaxonuTh 3Ha4eHUs CTETeHEeH C IeTbIMU NIOKA3aTeIsIMU M KOPHEH, BEIYUCIIATH 3HAUCHUS
YHUCIJIOBBIX BBIPAKCHUM.

OKpyryasiTh JAEHCTBUTEIBHBIC YHCIA, BBIMOJHATH HNPUKUIKY pe3yibTaTa BBIYMCICHUH,
OIICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nmHeiiHBIE W KBaJpaTHBIC YpaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHUM,
IpocTeiIre JpoOHO-pallMOHAJIbHBIE YPABHEHHUS.

Pemate cucteMbl IBYX JTHHEWHBIX YpaBHEHUH C ABYMS NIEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHIA, B KOTOPBIX OJJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcTOBBIE 3amauM  aireOpanvdeckuM CHOcOOOM C TOMOINBIO COCTaBJICHUS
YpaBHEHHSI UM CUCTEMBI IBYX YPaBHEHHI C IBYMSI IIEPEMEHHBIMHU.

[IpoBOoaUTE IpOCTENIINE UCCIEA0BAHUS YPABHEHUHN U CUCTEM YPaBHEHHW, B TOM YHCIIE C
NpUMEHEHHEeM TpaUYecKuX TMpeICTaBIeHUH (yCTaHABIMBAaTh, WUMEET JIM YpaBHEHUE WU
crcTeMa YpaBHEHUH pEIIeHHs, €ClIi UIMEET, TO CKOJIbKO, M TIpoYee).

Pemrate nMHEliHBIE HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPaBEHCTB HA YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemrate cucTeMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSIMOM,
3aIUCBIBATH PEIICHUE C TTIOMOIIBI0 CHMBOJIOB.

Hcnonps30BaTh HepaBEHCTBA IPU PEIICHUH PA3TUYHBIX 32/1a4.

D yHKUUHA

PacnioznaBath QyHKIMU H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKU PACHOJIOKEHUE
Ha KOOPJMHATHOM IIOCKOCTH rpadukoB pyHkuuii Buga: Y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3,y=1X y = |x|, B 3aBucuMoctn oT 3HaueHMil KOIP(PHUIHCHTOB, OMUCHIBATH
CBOMCTBA (PYHKIIHIA.

Crpouth u u300paxarb cXeMaTHuyecku rpauku KBagpaTUUYHBIX (QYHKIUH, OMUCHIBATh
CBOMCTBA KBAJPATHYHBIX (PYHKIHI 10 UX Tpadukam.

PacrioznaBate  kBazpatuuHylo (QyHKuui0 10  ¢dopMmyne, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHOU KU3HU, GPUZUKU, TEOMETPUH.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apupMeTHUECKYI0 1 T€OMETPHUUECKYIO MPOTPECCUH MIPU Pa3HBIX CIOCOOax
3a/laHusl.

BoInosHATE BBIYMCIEHUS C KCIONB30BaHUEM (opMyn N-ro uieHa apudmMeTrudyeckoi u
reOMETPUYECKON MPOTPECCHiA, CYMMBI MIEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemats 3anaun, cBsi3aHHBIE C YHCIOBBIMU MOCTEI0BATEIBHOCTIMU, B TOM YHCIIE 337a4U
U3 peaIbHOM JKU3HH (C HCTIOIb30BAHUEM KAIbKYIATOPA, IU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
Ne ni/m HaumeHoBaHMe pa3nesioB U TeM Beer Kontp TpakTu (uuppoBbIe)
NporpaMmmal 0JIbHBbIE GoTLE o0pa3oBaTejibHbIE
° padoThbI HecKHe pabo pecypcebl

1 Yucna 1 BEIYUCIICHUS. o5 1 bubauoreka LIOK
PanmonanbHbIe ynciia https://m.edsoo.ru/7f415b90

bubauoreka LIOK
2 AJIreOpaneCKHE BLIDAXKCHHA 27 . https://m.edso0.ru/7f415b90

bub6mmoreka IJOK
3 YpaBHEHUS U HEPABEHCTBA 20 1 https://m.eds00.ru/7f415h90

bu6mmoreka IJOK
4 Koopmunatet u rpaduku. OyHKINHA 24 1 https://m.eds00.ru/7f415b90

bub6mmoreka IJOK
S TosToperye u 0bobmenue 6 1 https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[MTPOI'PAMME
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8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE
Haumenon
Nen/n M aporpa L Mpacr g e
paGoThi YyecKkue padoTsl pecypet
Uucna u Beruncienus. KBajgpatusie 15 Bubmmoreka LJOK
KOpPHHU https://m.edsoo.ru/7f417af8
Uucna v BeruuciaeHus. CTeneHs ¢ 7 bubauoreka LIOK
IENTBIM TTOKA3aTeNeM https://m.edsoo.ru/7f417af8
AnreOpanveckue BhIPaXKSHHUSI. 5 1 bubnuoreka ITOK
KBajpatHblit TpExuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BRIPaKECHUSI. 15 1 bubmoreka [IOK
Anredpanyeckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmoreka [IOK
KBajpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. 13 bubmoreka [IOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmmoreka [IOK
HepaBencra https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
DymKumH. OCHOBHEIC HOHATHA > https:// m.edsoo.ru/7f41117af8
bubmmoreka LIOK
Dymxuun. Hucnossie dyriim 9 https:// m.edsoo.ru/7f41117af8
bubmmoreka [IOK
0 TosToperme n 0bodmerme 6 . https:// m.edsoo.ru/7f41117af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

[MTPOI'PAMME
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9 KJIACC

KoJsinyecTBo 4acon DJIEKTPOHHDbIE
N HaumeHoBaHMe Pa31eioB U TeM Kontp IpakT (uudpossie)
° n/m Beer
nporpamMmmal OJIbHbIE HYecKHe o0pa3oBaTeJibHbIE
padoThbI padoThbI pecypchl

1 Yucna 1 BEIYUCICHUS. 9 bubmauoreka LIOK
JlelicTBUTENBHBIE YHCIIA https://m.edsoo.ru/7f419d08

2 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuoreka IJOK
YpaBHEHHS C OHON TIEPEMEHHOM https://m.edsoo.ru/7f419d08

3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuoreka IJOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08

4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f419d08

bubmoreka [IOK
> Dyt 16 . https:// m.edsoo.ru/7f41119d08
6 UrcnoBble MOCIeA0BaTENbHOCTH 15 1 https:/ /migggg%?;( : 412[[90(1158

7 [ToBTOpeHue, 0000IIECHHE, 18 1 bubnuoreka ITOK
CHCTEMATH3aIHs 3HAHHIMA https://m.edsoo.ru/7f419d08

OBHIEE KOJIMYECTBO YACOB I10 102 6 0
MMPOT'PAMME
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