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HOACHUTEJIBHASA 3AITUCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHE IPYTrUX TUCIMIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €¢ OCBOEHHE HEOOXOAUMO Ui MPOJOJDKEHUsT 00pa30BaHUS M B MOBCEIHEBHON >KU3HU.
PazButne y oOydaromuxcsi HaydyHBIX NPEACTAaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpaKIMid, CIIOCOOE OTPAXKEHUS MaTeMaTHYeCKOW HAayKOW SBICHHHA WU
MPOIIECCOB B MPHUPOJE M OOIIECTBE, POJM MAaTEMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHUS,, HEOOXOAMMBIX Ul aJanTallii B COBPEMEHHOM IudpoBoM obmiectBe. M3ydenue
anreOpbl 00eCTieunBaeT pa3BUTUE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEWCTBUSL U BBIBOJBI, (hOpMYIHUpOBaTh yrBepkaeHus. OcBoeHHe Kypca anreOpbl oOecrieuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaroImUXCsA: OHU HCHOJB3YIOT JEeAYKTHBHBIE U
WHAYKTHBHBIE PAacCyXACHUsS, 0000IIeHNe W KOHKPETHU3alHi0, aOCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpearnoJiaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSITEIIBHOW JIeATeTbHOCTH
oOyJarommuxcs, IMO3TOMY CaMOCTOSITENIbHOE pEIICHWE 3aJad  SBISETCS — pealln3aluei
JEeSATeTPHOCTHOTO MPUHIIUTIA O0YIeHHUSI.

B crpykrype mnporpamMmbel ydeOHOTO Kypca «Anredpa» JUisi OCHOBHOTO 0OIIEero
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOMUYecKnue JHHUU: «Umcma u
BBIUMCIICHUS», «ANTeOpanveckne BBIpAXCHHS», «YPAaBHEHUS W HEPABEHCTBa», «DYHKITHIY.
Kaxmas U3 3THX copepiKaTelbHO-METOJMUECKIX JTMHAN Pa3BHBACTCS HA MPOTSDKEHUH TPEX JIET
W3yUYEHHsI Kypca, B3aMMOJICHCTBYS C APYTHMMH €ro JIMHUAMU. B Xo/1e n3ydeHus: yaeOHOro Kypca
00yJaromuMcs TPUXOAUTCS JIOTHIECKH PaCcCYKIaTh, UCIOIb30BATh TEOPETUKO -MHOKECTBEHHBIH
S3bIK. B CBsI3M € 3TUM B mIporpamMMmy y4eOHOTO Kypca «AnreOpay» BKIFOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTHYeCKOTO oO0pa3oBaHHS W
CMOCOOCTBYIOIIME OBJIAZCHUIO OOYJYAIONUMKCS OCHOB YHHBEPCAIHHOTO MaTeMaTHYEeCKOTO
s3b1ka. CoJiepiKaTesIbHON M CTPYKTYPHOM O0COOCHHOCTBIO YUEOHOTO Kypca «Anredpay sBIsICTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nmHHM «Yucna W BBIYHCICHUS» CIY)KUT OCHOBOW Uil JajbHEHIIETO
W3yUYCHHs] MaTEMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIMXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHUIO YMEHHSI IOJIB30BATHCSI AITOPUTMAMH, a TAK)KE MPHOOPETCHUIO MPAKTHUYECKUX
HAaBBIKOB, HEOOXOJMMBIX Ui TIOBCEIHEBHOW JKM3HU. PazBUTHE TOHATHS O YUCIIE HAa YPOBHE
OCHOBHOTO 00Iero 00pa3oBaHUs CBSI3aHO C PAIlMOHAIBLHBIMU M WPPAIMOHAIBHBIMU YUCIIAMH,
(bopMUpOBaHHEM MPEICTABICHUNA O JCHCTBUTEIBHOM YHCJC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECCHO K CpeHEMY 00IeMy 00pa30BaHUIo.

Conepkanue IBYX aireOpauyecKuxX JIMHUH — «AJreOpanveckue BBIPDOKEHHS» U
«YpaBHEHUSI W HEPAaBEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO y  OOyYarOIIUXCS
MaTeMaTUYeCKOTO armapara, HeOoOXOJMMOro [yisi pPEUICHHS 33aJad MaTeMaTHKH, CMEXKHBIX
IIPEIMETOB M NMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs
yuyeOHBIH  MaTepual TPYNIUPYETCsl BOKPYr  palMOHAJIbHBIX  BbIpaxeHW.  AnreOpa
JIEMOHCTPUPYET 3HAUEHUE MATEMaTUKU KaK s3bIKa Ul MOCTPOCHMS MaTeMaTHUYECKUX MOJIeNeH,
ONMCaHMS MPOLIECCOB U SIBIICHUH peanbHOro mupa. B 3amaun oOyueHus aiaredpe BXOJAAT Takxke
JanbHellee pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIMMOIro, B YacCTHOCTH, s
OCBOGHHMSI Kypca HUHGOPMATUKHM, U OBIAJCHHE HABbIKAMHU JACIYKTHUBHBIX PACCYKICHUIA.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KeHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.



Conmepxanne  (DyHKIMOHAJIBHO-TpPAUUECKOW  JIMHUM  HALEJICHO HA  IOJIy4eHHE
00yJaroNMMUCs 3HaHUN 0 (QYHKIHSIX KaK BaKHEUIICH MaTeMaTHYeCKOW MOJICH ISl ONTUCAHWS
U HCCIEJOBAaHUS Pa3HOOOpa3HBIX NPOIECCOB W SABICHHHA B MpHpone W oduiectBe. M3yueHue
MaTepuaiia CHocOOCTBYET pa3BUTHIO Yy OOYYArOIIMXCS YMEHHS HCIOJB30BaTh pa3IMYHbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIE, CHUMBOJIMYECKHE, TI'paduyecKue,
BHOCHT BKJIaJl B ((OPMHUPOBAHHE TPEACTABICHUI O POJIM MAaTEMaTHKH B Pa3BUTHUH LIUBUIM3ALUU
U KYJBTYpBI.

CormacHo ydeOHOMY IiaHy B /-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «Auredpay,
KOTOPBIM BKIJIIOUAET CJEAYIOIIME OCHOBHBIE pa3leiibl colep:kaHus: «Huciaa W BBIUMCICHUSAY,
«AnredpanuecKue BEIPAKECHUD», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha usyuenue yueGHOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 ygaca (3
yaca B Hezento), B 8§ kimacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 yaca (3 gaca B
HEJIEIIO).

B nensx 3aBepuieHus peanusanu 00pa3oBaTENbHBIX MPOTrpamMM, Ha KOTOpbIE OBLIU
NpUHATHL yyamuecss 8, 9 KiaccoB, KalleHJapHO-TEMaTHYECKOe TUIAHWPOBAHHE COCTABJICHO B
COOTBETCTBUU C COJiepKaHueM (QenepalbHbIX 00pa3oBaTeNbHBIX MpPOrpaMM C y4eTOM
JOCTHKEHHUH MIIaHUPYEMbIX PE3YJIbTaTOB.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCICHUS

JpoOu OOBIKHOBEHHbIE M JECATUYHBIC, MEPEX0] OT OJHOU (HOPMBI 3amucH Apodei K
npyroii. IloHsiTue panoHaIbHOIO YMCia, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALMOHAIbHBIX
gyrcen. ApudMeTnueckue IEHCTBHS ¢ pallMOHAIBHBIMY YHcIaMu. Perienue 3aiaq U3 peaqbHOU
IIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HATypaJbHBIM TIOKa3aTelIeM: OIpeesieHHe, MpeoOpa3oBaHne BBIPAKEHUNA Ha
OCHOBE OIpe/ieNIeHus], 3aiCh 00ybIUX yucell. [IponeHTsl, 3anKuch NpOLEHTOB B BUIE ApodU U
IpoOu B BHJE MPOILEHTOB. Tpy OCHOBHBIC 33Jaud Ha MPOIEHTHI, PEUICHUE 33aJad U3 peabHON
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOKHUTENN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpAMas U 00paTHas MPONOPLUOHAIBHOCTH.

Aaredpanyeckune BbIpakeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOHN. [lomycTuMble 3HayeHUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXIy BeIWYMHAMH B BUAEC  (OPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEeHHBIX BBIPAKEHUH, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MTpaBUiIa MpeoOpa3oBaHUsl CyMM U MPOW3BEIEHUH, MpaBUiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOI0OHBIX CIaraeMblIX.

CBolicTBa CTENEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

Opnounensl 1 MHOrouwieHbl. CteneHb MHOrouseHa. CliokeHHe, BBIUYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpMyibl COKPAalICHHOIO YMHOXXECHHSA: KBaapaT CyMMBI M KBaapaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTEIIH.

YpaBHeHUsl 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHKs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JMHEWHOTO ypaBHEHUS,
pellleHre JUHEHWHBIX ypaBHEeHHMM. CocTaBieHHE YpPaBHEHUU MO YCIOBHUIO 3ajadu. Perienue
TEKCTOBBIX 33/1a4 C IOMOULIbIO YPaBHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs IEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JUHEHHBIX
YpaBHEHMH ¢ JByMs INepeMeHHbIMU. PerieHue cucreM ypaBHEHHH CHOCOOOM IOACTAHOBKH.
[Ipumeps! pelieHns TEKCTOBBIX 3aJa4 ¢ IOMOIIbIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunata Touku Ha npsmoil. YucnoBele IpOMeXyTKU. PaccrosHue Mexay AByMs
TOYKaMHU KOOPAUHATHOU MPSMOH.

[IpsimoyronbHast cucrtema koopauHat, ocu Ox u Oy. AbGcuucca M opAMHATa TOUYKH Ha
KoOpAMHATHOM 1utockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (opmyrnaMu. UYreHue rpaduxon
peanbHbix 3aBucuMoctei. [lonsitue ¢ynkuun. [paduk  ¢ynkuun. CpoiictBa  GyHKIMIA.
JIuneitnas ¢yHkuus, ee¢ rpaduk. I'paduk pynkunn y = |x|. ['paduueckoe pemreHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Yucsia ¥ BLIYUCICHUA

KBangpatHslit kopeHbp u3 uucna. [lonstue o0 uppaunoHambHOM uHcie. [lecaTnuHble
NpUOJIMKEHNS UppalMOHaIbHBIX yncen. CBoiicTBa apuMeTHUECKUX KBAJpaTHBIX KOPHEH M UX
IpUMEHEHHE K MpeoOpa3oBaHMIO UYUCIIOBBIX BBIPAXEHMHA W BbIUMCIEHHSIM. [lelicTBUTENbHBIE
qucia.



Crenenb ¢ LeTBIM MOKa3aTeneM U e cBoiicTBa. CTaHAapTHAS 3alIUCh YUCIIA.

Auredpanyeckne BbIpaKeHHs

KBanpaTHblil TpEXUsIeH, pa3aoKEHUE KBAPAaTHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpandeckas 1poOs. OCHOBHOE CBOMCTBO anreOpandeckoit qpoou. CioxeHue,
BBIYMTAHUE, YMHOXKEHUE, JeJieHue ainredpanyeckux apoOei. PanroHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus1 1 HePaBEeHCTBA

KBangpatHoe ypaBHeHme, (opmyna KopHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHU#, CBOASIIMXCS K JMHEHHBIM M KBajapaTHbIM. I[Ipocreiimine npoOHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEMHBIX
YPAaBHEHUN C JBYMs INEpEMEHHBIMH. [Ipumepsl pelIeHus CHUCTEM HEJIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNTreOpanyecKuM CIOCOOOM.

UucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA € OJHOW IepeMeHHON. CucTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUUHA

[Tonsitne ¢pynkuuu. O0nacTh onpeneiaeHus ¥ MHOXKECTBO 3HaueHuM (yHkiuu. CriocoOsl
3a1aHus QYHKIHH.

I'paduk Pynkumu. Yrenue cpoiictB ¢yHkuuu mo e¢ rpaduky. [Ipumepsl rpaduxon
(GyHKIUH, OTpa)XaroluX peaIbHbIE IPOLECCHI.

OyHKIMM, ONMCHIBAIOIIME MPSIMYI0 M OOpaTHYIO MPONOPLUUOHANBHBIE 3aBUCHUMOCTH, MX
rpaduxn. Oyuxuun Y = X%, y = X%, y = Vx, y=|x|. [paduueckoe pelenne ypaBHEHHIT i CHCTEM
YpaBHEHUU.

9 KJIACC

Yuciia 1 BbIYMCTICHUS

PanmoHanbHble ynciia, UppalMOHAIbHBIC YHUCIIA, KOHEUHbIE U OECKOHEYHBIE JECITUYHbIE
npoOu. MHOXKEeCTBO JeHCTBUTENBHBIX YHUCEN, ACHCTBUTENbHBbIE YHCIIA KaKk OECKOHEYHbIE
JecATUYHble  poOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBME  MEXJIY  MHOXECTBOM
JNEHUCTBUTENBHBIX YNCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHHE JEWCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue AEUCTBUS C JEHCTBUTEIbHBIMU
YK CIIAMHU.

PazMepsl 0OBEKTOB OKpYXAIOIIEro MHpPA, [UIMTEIBLHOCTh IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[TpubnnxeHHOE 3HaYeHHWE BEIMYUHBI, TOYHOCTb NpuOMKeHus. OKpyrieHue yucel.
IIpukuaka u o1eHKa pe3yJbTaTOB BBIUNCICHUN.

YpaBHeHus U HEPaBEHCTBA

JInneiiHoe ypaBHeHue. Pelienue ypaBHEHH, CBOIAIIUXCS K JINHEWHBIM.

KBampatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOJAIIMXCS K  KBaJApaTHBIM.
buxBanpaTtHoe ypaBHeHMe. [IpuMmepsl pellleHus ypaBHEHUN TPETbEM M UYETBEPTON CTENEHEU
Pa3IoKEHUEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHue  TEKCTOBBIX — 3ajad
anreOpandeckuM METOIOM.

VYpaBHeHHe C JBYMS INEpeMEHHBIMH U ero rpa¢uk. PerieHue cucteM ABYX JIMHEHHBIX
YPaBHEHUH ¢ IByMs IIEpEMEHHBIMU. Perienne cucreM OByX ypaBHEHHH, OHO U3 KOTOPBIX



JUHEWHOe, a Jpyroe — BTOpPOH cremeHu. ['paduueckas MHTEpPIpETALUs CUCTEMBl YPAaBHEHHH C
JBYMSI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CrocoooMm.

Yucnossle HEPAaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENMHBIX HEPABEHCTB C OJHOM IlepeMEHHOH. PemieHne cuUCTEM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOM mepeMeHHO#. KBanparHbie HepaBeHcTBa. ['paduueckas mHTEprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBangparnunas ¢yHkuus, e¢ rpaduk u cBoiictsa. [lapabona, KoopaIuHATHI BEPIIUHBI
napa0oJibl, 0Cb CHMMETPHH apaloJIbL.

Ipaduxn dyrkmmit: Y = kx, y = kx + b, y = kix, y = x3, y = \x, y = |X| 1 nx cBoiictaa.

Yucii0BbIe NMOCJIEA0BATEILHOCTH U IPOIPECCHH

[TonsiTHE YMCIOBON MOCIIEOBATENBHOCTU. 3aJaHUE MOCIIEI0BATEIbHOCTH PEKYPPEHTHON
dhopmyroit u popMysioi N-To WieHa.

Apudmernueckas U reoMmerpuueckas — nporpeccur.  PopMmynasl  N-ro  yjeHa
apu(MeTHyecKoil 1 reOMeTPUUECKO MPOrpeccrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxkenue wieHoB apupMeTHUECKON U FeOMeTpUYeCKO mporpeccuii ToukaMH Ha
KOOPAMHATHOW IJIOCKOCTH. JIMHEWHBIN M SKCOHEHIMAIBHBINA pOCT. CII07KHBIE ITPOLICHTHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI YYUEBHOT'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MpOrpaMMbl y4eOHOTO Kypca «Ajredpar
XapaKTEPU3YIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHUE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUAM POCCHUMCKHX MATEMAaTUKOB H POCCHICKOU
MAaTeMaTHYECKOM MIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKECHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpasIaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA M peah3allid €ro TIpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXIAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYX/ICHHIO ATHYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUUYECKUM TPUMEHEHUEM JIOCTHIKEHUN
HayKH, 0CO3HAHWEM BOKHOCTH MOPATLHO-3TUUECKUX MIPUHITUIIOB B JEATEIHHOCTH YUCHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTHE B PEIICHWH MPAKTUYECKHX 3a/ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYECKOTO 0Opa3oBaHUS HA MPOTSHKEHUH BCEH
KU3HH JIJIS1 YCIIeTHON Mpo(decCHOHATBHOM NEeATeTFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM WHIWBHAYAIBHOW TpPAaeKTOpUU OOpa3oBaHUs U
KU3HEHHBIX TUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTnvecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAILHOMY W 3CTETHUYECKOMY BOCHIPHUSATHIO MaTeMaTUYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'O MIO3HAHUS:

OpUEHTAIlel B AESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4dHBIX IpeacTaBiIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKa, MPUPOABI U O0OIIecTBa, MOHUMAaHHEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4YeIOBEUeCKOW MesTeIbHOCTH, STaloOB €€ pa3BUTHUA U
3HAYUMOCTHU JJIsl Pa3BUTHUS LIMBUIIU3AIIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMaTHYEeCKOM
KYIbTYpOH KaK CpEACTBOM IIO3HaHMsS MHpa, OBJAJCHHEM NPOCTEHIIMMU  HaBbIKAMU
HCCIIEIOBATENIbCKON eI TENbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUPOBaHHE  KYJIbBTYPbl  3[0POBbSI U
IMOLMOHAJIBHOT0 (JIArONOJTYyYHUsI:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTUYECKHUE 3HaHUS B HHTEpEcax CBOErO 3/I0POBBS,
BEJICHUS 3[J0pPOBOr0 00pa3a >KU3HM (3I0pPOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryinspHas Qu3uveckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBbIKa peQIIEKCHH,
MPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY M TAKOTO K€ TpaBa JPYyroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3amad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpeabl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKA HUX BO3MOXHBIX
MOCIIEJICTBUI ISl OKpYXAIOUIEH cpefbl, 0CO3HAHUEM TIO00ATbHOTO XapakTepa KOJOTUYECKUX
mpo0ieM U MyTel UX pelieHus;

8) amanTanus K H3MEHSIIOIIMMCS YCJIOBUSIM CONMAJIbLHON ¥ IPUPOTHOM Cpe/bl:



TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEONPEIEICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHUCJIE YMEHHE YYUTHCA Y APYTHX
JOJICH, MPUOOPETaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMUPOBAHNUY HOBBIX 3HAHHM, B TOM YHCIE (OPMYITHPOBATH UICH,
MOHATHUSA, TUNIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHUCJIE paHee HEH3BECTHHIX, OCO3HABATH
NePUIMTH COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, IIJIAHUPOBATH CBOC PA3BUTHCE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallMlO, BOCHPUHUMATH  CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONIMN KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMBbIC PEIICHUS U
JNCUCTBYS, GOPMYITHPOBATEH U OIECHUBATH PUCKH U MOCICACTBUS, (POPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIe [1eiiCTBUS
Bba3oBble Jornueckue aelcTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
TOHSATUM, OTHOIIEHUW MEXIY TMOHATUSIMH, (GOPMYJIMPOBATH OMNPEACICHUS MOHSTHIMA,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAIIUU, OCHOBAHUS TSI 000O0IICHUS
Y CPaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

® BBISBIISATH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHs B (haKTax,
JMAHHBIX, HAOTIOJEHUSX W YTBEPXKICHUSAX, TpeaiaraTh KPUTEPUU JIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

e JleNaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIIOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHYECKMX YTBEpXKACHUU (IpsiMble U OT
MIPOTHUBHOTO), IPOBOJIUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCcKuX (HaKTOB, BBHICTPAUBATh ApPryMEHTAIMIO, MPHUBOIUTH IPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYXKICHNUS;

e BbIOMpaTh croco0 peuieHUs y4eOHOUM 3aaauu (CpaBHHMBATH HECKOJIBKO BapHUaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICIIEHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarejhLcKue AeiCTBUA.

® CIOJB30BaTh  BOIMPOCHI  KaK  HMCCIEAOBATENCKUA  WHCTPYMEHT  IIO3HAHUA,
(dbopmynupoBarth BOTIPOCHI, bukcupyromme MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY HECIOKHBIN SKCIEPUMEHT,
HEOOJBIIIOE UCCIEIOBAaHUE 10 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK Ty COOO;

e caMocToATeNnbHO (opMynupoBaTh OOOOIIEHWSI M  BBIBOABI TIO  pe3yabTaTam
MPOBEJICHHOTO HAOTIOJCHMSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3ynbTaTOB, BHIBOJOB U 0000IIEHUII;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTHE MPOIIECCA, a TAKKE BBIABUTATh MPEITOIO0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmeii:



BBISIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAINHU, JAHHBIX, HEOOXOIMMBIX
IUISL PELIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM IPEICTABICHHS,

BBIOMpaTh hopMy npeacTaBiIeHUsT HHGOPMAIMY U HIUTIOCTPUPOBATH PelIacMble 3a1auu
CXeMaMH, JrarpaMMaMu, HHOU rpaduKoil 1 nX KOMOWHAIMSIMH,

OIICHUBATh HAJCKHOCTh MH(OPMAIMH MO0 KPUTEPHUAM, IPEATIOKEHHBIM YUUTEIEM TN
c(OPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJbHBIC yqeﬁnble JaelcTBHUA:

BOCIPUHUMATh B (POPMYIHPOBATH CYXKJIECHHS B COOTBETCTBUU C YCIOBHSMHU M LEISIMU
oOIIeHHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX W
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHHS IO XOJly PEIIeHUs 3aJadi, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3yibTaT;

B X0/i€ 0OCYX/IeHHU 337aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOIl T€MbI, TPOOIEMBI,
pemaeMoi  3aja4M, BBICKA3bIBATh WJCW, HAIeJICHHBIE Ha TIOWCK  PEIIeHHS,
COTIOCTaBIISATh CBOM CYXACHUS C CYKICHHSMH JPYTUX YYaCTHHKOB JHajiora,
oOHapyXUBaTh pa3IMune U CXOACTBO MO3HIINH, B KOPPEKTHOH (hopme (HopMynHupoBaTh
pa3HoTriacusi, CBOU BO3PAKEHUS;

MPEJCTaBIATh PE3yAbTAThl PEHICHUS 3a7adl, SKCIIEPUMEHTA, UCCIIEOBAHMS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (JOpMaT BBICTYIUIEHUS C Y4E€TOM 3ajady Ipe3eHTalud MU
0COOEHHOCTEH ayIuTOpHH;

MMOHUMATh M HMCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBUIYAIbHONH pabOTHI
MIPH pEICHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MIPUHUMATH 11eJIb COBMECTHOM AESITeTbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHON
paboThI, pacmpeAensaTb BHIBI padOT, IOTOBApUBATHCS, OOCYXIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax padboTel (0O0CYyXaeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMbI M APYTUE€), BBIIOJHATH CBOK YacTh pabOThl U KOOPAWHUPOBATH
CBOM JICUCTBHUSA C APYrUMHU WJI€HAMHU KOMaH[Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJa B
001U TPOIYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHJACTHUKAMU B3aUMOACHCTBUA.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO COCTAaBJIATh IUIaH, AITOPUTM peElIeHHs 3aJayd (UM ero 4acTh),
BBIOMpATh CMOCOO peHIeHHs C YYETOM MMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATh BapUAHThl PEIICHUN C Y4ETOM
HOBOM HHpOpMaLHK.

CaMOKOHTPOJIb, IMOIIMOHAJIBLHBIH HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTH4ECKOM 3aJaun;

MIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJbTaTa ACSITEIBHOCTH MTOCTABIECHHON LIENH U YCIOBUSM,
OOBSICHATh TPUYMHBI JOCTHKEHHSI WIM HEAOCTHIKEHMS €N, HAaXOJWUTh OILUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyueHust B 7 kJiacce OOYydYalOUIMIiCA TOJYYUT CIEAYIOIIHAE HpPEIMETHBIC
pe3yIbTaThl:

Yucia 1 BBIYUCICHUS

BbinonHATh, coderass YCTHbIE M IUCbMEHHbIE IMPUEMbI, apu(pMETHUYECKUE AECUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHMs YUCIIOBBIX BBIPAXKEHHM, MPUMEHSTh pPa3HOOOpasHbIE CIOCOOBI U
MPUEMBbl BBIYHUCICHUS 3HAYEHMHM JPOOHBIX BBIPAKEHUM, COJAEP)KALIUX OOBIKHOBEHHBIE WU
JECSITUYHBIE JPOOHU.

[lepexonuTe OT oAHOM (POpMBI 3amMcH YuceN K JIpyroil (mpeodpa3oBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpO0B).

CpaBHUBATh U YIOPSAI0UYMBATH PallMOHAIbHBIE YHCIIA.

Oxpyriarh yucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCIEHUM, OLICHKY 3HAUE€HUN YHMCIOBBIX
BBIpa)KEHUH. BBIMONHATH JEMCTBUS CO CTETIEHAMHU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh MpHU3HAKK JETMMOCTH, Pa3okKEHHE Ha MHOXKHUTEIM HaTypaJbHBIX YHCEIL.

PemaTth mpakTHKO-OPHEHTUPOBAHHbBIE 3a/1a4M, CBSA3aHHBIE C OTHOLICHHWEM BEJIUYHMH,
MIPOMOPLIMOHAIBHOCTHIO BEJUUNH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3yJbTaThl peUIeHUs 3a1a4
C YY€TOM OTpaHHuYEHUIl, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs!

Hcnonp3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B IIpoliecce
OCBOEHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPQXKEHUH MPH 33JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BbInonHATE npeoOpa30BaHus 1I€J0r0 BBIPAXKEHUSI B MHOTOYJIEH IMPUBEICHUEM MOJO0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONHATE yYMHOMKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHAa HAa MHOIOYIEH,
IIPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHHE MHOIOWIEHOB HAa MHOKUTENIM C IOMOILBIO BBIHECEHMsS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIHUPOBKH CllaraeéMbIX, IpUMEHEeHUs: (HOpMysl COKpaICHHOIO
YMHOXEHHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOWICHOB [UIl pEIIEHUS pa3IuYHBIX 3a7ad U3
MaTeMAaTUKU, CMEXHBIX IPEMETOB, U3 PEaIbHON MPAKTHKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATYpaJbHBIMHU MOKA3aTeNIIMU /sl IpeoOpa3oBaHMs
BBIPaXKCHUM.

YpaBHeHus U HEPaBEHCTBA

Pemare nuHeliHble ypaBHEHHs C OJHOM NEpEeMEHHOM, NMPUMEHss IpaBUiIa Mepexoja OT
HCXOJIHOTO YypaBHEHUS K paBHOCHIbHOMY eMy. IIpoBepsTh, SBJISETCS JM 4YHCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckue METOAbl IPU PELICHUN JIMHEWHBIX YPaBHEHUH U UX CHCTEM.

[TonGupath nmpuMepsl Map YUCe, SBIAIOLIMXCS PELICHHEM JIMHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JBYMS
NepeMEHHBIMH, MOJIB3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUs] YPABHEHUS.

Pemats cuctemsl ABYX JIMHEWHBIX YPABHEHHUM C IBYMS IEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKy.



CocraBiTh M pemiarth JUHEHHOE ypaBHEHUE WIM CHUCTEMY JMHEMHBIX YpPaBHEHHM IO
YCIOBUIO 3aJlauM, HWHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3ybTar.

DyHKUUHA

N300pakaTh HA KOOPAWMHATHOM MPSMOW TOYKH, COOTBETCTBYIONIUE 3aJaHHBIM
KOOpJAMHATaM, JIydd, OTpPE3KH, HUHTEpPBajbl, 3allUChIBaThb YHUCJIOBbIE IPOMEXKYTKM Ha
IreOpanvIecKoM SI3BIKE.

OTtmedaTh B KOOpPJMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduky uHeHHbIX QyHKuui. CTpouTh rpaduk QyHKIHH Y = |X|.

OnwuceBaTh ¢ MOMOMIBIO (YHKIMK M3BECTHBIE 3aBHCUMOCTH MEXKAY BEIHYHMHAMU:
CKOPOCTb, BpEMs, PAacCTOSIHME, 1I€Ha, KOJUYECTBO, CTOMMOCTb, NMPOU3BOJAUTEIBHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MPEACTABICHHUS M aHalW3a UHPOpPMAIUM, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIUIO U3 I'paUKOB peaIbHbIX MPOIECCOB U 3aBUCHMOCTEN.

K konmy oOyueHuwss B 8 kJacce OOYdJaIOUIMICS TONYYUT CIEAYIOIIAE MpPEIMETHBIC
pe3yIbTaThI:

Yucia v BbIYUCICHUSA

Hcnonb3oBaTh HauaidbHbIE MPEACTABICHUS O MHOXECTBE NEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsI, OKPYTJIEHUS M BBIYMCIIEHUHN, H300pa)kaTh AEWCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPAMHATHOU MTPSIMOM.

[IpumeHsaTh MOHATHE apUPMETHYECKOTO KBAJpPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCIIOJIBb3YS MPU HEOOXOIUMOCTH KalIbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPaKEHUH,
CoJIepXKalIuX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX U MalbIX YHCEN C MOMOIIBIO JECATHYHBIX ApoOed u
creneneii yucina 10.

Anredpanyeckue BbIpasKeHHUs

[IpuMeHSATh MOHSATHE CTENEHUW C LEJIbIM MOKa3aTeleM, BBINOJIHATH MpeoOpa3zoBaHUs
BBIPAKEHUH, COJIEPKAIMUX CTEIIEHU C LEJIbIM [TOKa3aTEIIEM.

BbInoNHATE TOXAECTBEHHBIE MPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHHI Ha OCHOBE
MpaBWJI JMCTBUI HaJl MHOTOWICHAMH U allre0panuecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTEIH.

[IpumensTs mnpeoOpa3oBaHUs BBIPAKEHUH I pelIeHUs pa3iMyYHbIX 3a1ad4 W3
MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHus U HEPaBEHCTBA

Pemrate nuHeliHble, KBaJIpaTHbIE YPABHEHUS U PALIMOHAIIbHBIE YPaBHEHUS, CBOJSAIIUECA K
HUM, CUCTEMBI JABYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTH MpoOCTEHIINE UCCAEAOBAaHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B TOM YHUCIE C
MpUMEHEHHEeM TpaHUuecKux TMpeAcTaBleHul (yCTaHaBIMBaTh, HMEET JM YpaBHEHHE WIH
CHUCTEMA YPaBHEHHH PEILEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

IlepexoauTe OT clOBeCHOW (GOPMYIUPOBKHM 3aJauyd K e¢ ainredpanyeckol MoJenu ¢
MOMOIIIBIO COCTABJICHHUS] YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUM, HWHTEPHPETUPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4ECHHBIN pe3yNbTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH, pellaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW W HUX CHUCTEMbl, JaBaTh I'paUUecKyl0 HILIIOCTPALHIO
MHO>KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



®yukuuu: [loHMMATh M UCHONIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SI3BIK (TCPMUHBL,
CHUMBOJIMYECKHE OO0O3HAYEHUs), ONPEAeNIATh 3HA4eHHWE (YHKUUU MO 3HAYCHUIO apryMeHTa,
OTIpENIeNATh CBOWCTBA (PYHKIIMHU IO €€ TpaduKy.

CtpouTs rpaduku 31eMeHTapHbIX QYHKINUN BUAA:

y=k/x, y=x2, y=x3, y=|x|, y:\/x, OTIMCBHIBATh CBOMCTBA YMCIOBOM (DYHKIIMU TIO €€ TpaduKy.

K konmy oOyuenuss B 9 kJiacce OOYydYaIOUIMICA TONYYUT CIEAYIOIIAE HPEIMETHBIC
pe3yIbTaThI:

Uucna wu  BbelunciaeHus: CpaBHHBaTh W yIOOPSIOYHMBATH  pallMOHAIBHBIC U
MppanroHaAIbHBIE YUCIIA.

BeImoyHATE apudMeTHdecKkne ISHCTBUS C PAllMOHAIBHBIMU YHCIIAMH, COYEeTasl YCTHBIC U
MMMCbMEHHBIC TTPUEMBI, BBITIOJHATH BEIYUCIICHUS ¢ UPPATMOHALHBIME YUCITAMH.

HaxonuTh 3Ha4YeHUs CTETICHEH C IEJIBIMU IMOKA3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKCHHM.

OxpyryiaTh JEHCTBUTENBHBIC YHCIIA, BBITIONHATh TPHKUAKY PE3yJIbTaTa BBIYHCICHUH,
OIICHKY YHCJIOBBIX BBIPOKCHUH.

YpaBHeHUsI 1 HepaBeHCTBA: Pemiats JMHEWHbIC W KBaJIpaTHBIC YPaBHEHUS, YPaBHCHUS,
CBOJIAIIIMECS K HUM, TIPOCTEHIIINE TPOOHO-pAIHOHATIFHBIE YPaBHEHHUS.

Pemath cucTembl IBYX JIMHEHHBIX YPaBHEHHH C ABYMS TIEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBISICTCS JTUHCHHBIM.

Pemrate TeKkcTOBBIE 3adayM  aireOpamyecKuM CIOCOOOM C TIOMOIIBIO COCTABIICHUS
YpaBHEHHUS WU CHCTEMBI JIBYX YPaBHCHUHU C ABYMs MTEPEMECHHBIMHU.

[IpoBoauTh mpocTeiie ucciaeaoBaHusl YPaBHEHU U CUCTEM YPaBHEHH, B TOM YHCIIE C
NpUMEHEHHEeM TpadUYecKuX MpeacTaBIeHuld (yCTaHaBIUBaTh, HMMEET JIM YpaBHCHHE WIIH
crcTeMa YpaBHEHUI PEIIeHUs, eCIIM UMEET, TO CKOJIBKO, U IpoYee).

Pemrate nmHElHBIE HEpaBEHCTBA, KBAJPAaTHHIC HEPABEHCTBA, HW300paKkaTh pEIICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOH, 3aITUCHIBATH PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABCHCTB HAa YHMCIOBOW MPSMOH,
3aIUCBIBATH PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

®yuknuu: Pacrno3HaBath (QyHKIMM W3ydeHHBIX BHIOB. [loka3bpiBaTh CXeMaTHYECKU
pacIoyioKeHue Ha KOOPJAMHATHOM IUTOCKOCTH rpadukoB ¢yHkmmii Buma: Y=KX, y=kx+b, y=k/x,
y=ax*+bx+c, y = x%, y = Vx, Y = |X|, B 3aBECHMOCTH OT 3HaueHHH K0IDDHUIIEHTOB, OUCHIBATD
CBOMCTBa (PYHKLIUH.

CtpouTh M M300pakaTh CXEMaTHUYECKU TpaduKH KBaJIPaTUYHBIX (QYHKIHH, OMUCHIBATH
CBOWMCTBA KBAIPATUYHBIX (DYHKIUH IO UX TpadrKaMm.

Pacno3naBare  kBajpatuyHyr0 (QyHKIUIO 10  QopMyie, TPUBOAUTH  MPUMEPHI
KBaJ[PaTUYHBIX QYHKIUI U3 peaIbHOW KU3HH, PU3UKHU, TCOMETPHUH.

YucioBble MOC/IEA0BATEIBLHOCTH W mporpeccun: Pacno3HaBaTh apudMeTHUEecKyr U
T€OMETPHUECKYIO IPOTPECCUU MPHU PA3HBIX crIoco0ax 3a/1aHus.

BbINONHATE BBIYMCICHHS] C HCIOJNBb30BaHHEM (opMyn N-ro ujieHa apupMeTHYECKOH U
reOMETPHUECKON POTPECCH, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4iaeHbl MOCIeI0BATEIbHOCTH TOUKAMU Ha KOOPIMHATHON TIOCKOCTH.

Pematp 3amaun, cBs3aHHBIE C YMCIOBBIMH TOCIEI0BATEIHHOCTAMHU, B TOM YHCIIE 33/1a4H
U3 peabHOM JKU3HH (C MCTIOIH30BAHUEM KAIIBKYIATOPA, HU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoJunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
quca https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 Anreb 27 1
FEPPATHECIHE BRpDICHA https://m.eds00.ru/7f415b90
bu6moreka [IOK
3 v 20 1
PABHCHIL I Hepaseretna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . O 24 1
OOPAMHATSL it rpadpuii. DyHiLLi https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPCHIE I ODOBIEHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
bubmmoreka [{OK
1 Yucna u Beruncienus. KBajpatHbie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u BerauciaeHus. CTEeHsb ¢ 1eIbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparHblii TpexuieH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPAKEHUS. 15 1 bubmuorexa [JOK
Aunrebpanyeckast 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. CHUCTEMBI 13 bubmuoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 12 1 https://m.eds0o.ru/7f417af8
8 Oyukuuu. OCHOBHBIE OHATHS 5 bubmorexa [IOK
https://m.edsoo.ru/7f417af8
bubnunoreka [JOK
9 Dynkumn. Hucnossie pyniuun o https://m.edscﬂ).ru/7f417af8
bubnuoreka [JOK
10 TosTopenne 1 0boOmenHe 6 1 https://m.edscﬂ).ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
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9 KUIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoteka [JOK
qucia https://m.edso00.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubnuotexa [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHHIA https://m.edso00.ru/7f419d08
bu6moreka [IOK
4 Y .H 16 1
paBHEHUS U HEpaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7f419d08
bu6moreka [IOK
> Oynkuun 16 L https://m.edso00.ru/7f419d08
bu6moreka [IOK
6 YuciioBele MOCIEA0BATEIBHOCTH 15 1 htts://m.edso0.ru/7f419d08
- [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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