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[TosicHuTenpHas 3anucka.

146.5.1.1. AnreGpa sBAsSETCSA OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 00eCIIeYNBACT U3YICHHUE APYTUX JUCIUILIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK
U TYMaHUTApHOTO IMKJIOB, €€ OCBOEGHHE HEOOXOIUMO [UIsl MPOAOJDKEHHS oOpa3oBaHUS U B
MOBCE/IHEBHOM XU3HU. PazButre y o0ydarolmuxcs HayYHBIX MPEACTaBICHUN O MPOUCXO0XKICHUU
U CYIIHOCTH ayreOpanvecknx aOCTpakiuii, crocode OTpakeHUs MaTeMaTHYeCKOW HayKOH
SBJICHUN U TPOLECCOB B MPUPOJE U OOIIECTBE, POJIU MATEeMaTHUYECKOTO MOJIECIHPOBAHUS B
HAyYHOM IMO3HAHWH M B TIPAKTHKE CIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
KAaueCTB MBINUICHHS, HEOOXOIUMBIX JIs aJanTallii B COBPEMEHHOM LHU(pPOBOM OOIIECTBE.
Wzyuenue anreOpbl oOecreuMBaeT pa3BUTHE YMEHHs HaOI0JaTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JIEUCTBUS U BBIBOABI, (OpMyIupoBaTh yTBepxkaeHus. OcBoeHUEe Kypca
anreOpbl o0ecreyrBaeT Pa3BUTUE JIOTUYECKOTO MBILIUICHUS OOYYaIOlUXCS: OHH HCHOIB3YIOT
JETYKTUBHBIC W WHIYKTUBHBIC PacCyXICHHUs, 0000IICHIE U KOHKPETU3allnIo, abCcTparnpoBaHue
u ananoruto. OOyueHue anreOpe MpeanoiaraeT 3HAYUTEIbHBIA O0O0BEM CaAMOCTOSTEIBHOMN
JESATCIIBHOCTH  OOYYalOIIUXCS, IO3TOMY CaMOCTOSITEIbHOE pCIICHUE 3aJad  SBJISCTCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUSI.

146.5.1.2. B ctpykType nmporpammbl yueOHOTo Kypca «Anredpay Jjisi OCHOBHOTO OOIIEero
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTeIbHO-METOMWYCCKUe NuHUH: «Yucna u
BBIUHCIICHUSY, «AJTeOpandeckue BBIpOKCHUS», «YPABHCHHS W HEpaBEHCTBay, «DyHKIHMY.
Kaxxgas u3 3TUX coaepKaTeNbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
W3YYCHHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JIMHHUSIMH. B X0/1€ u3ydeHus y4eOHOro Kypca
00y4JaroIUMCsl TPUXOAUTCS JTOTHYECKH PACCYX AaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTHYeCKOro oOpa3oBaHUsS W
CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCKOTro
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCThIO yueOHOTO Kypca «Airedpay sBiseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

146.5.1.3. Comepxanrie nuHMH «Yucna W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEUINETO M3yYCHHS] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO
MBIIUTICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCSl AITOPUTMAMH, a TaKXKe MPHOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUISl TOBCEIHEBHON >KM3HU. Pa3BuTHE MOHATHS O YHCTIE
Ha YpOBHE OCHOBHOT'O OOIIET0 O0Opa30BaHUS CBSA3aHO C PAIMOHAIBLHBIMH M HPPAIMOHATBHBIMU
yrciamMu, (GopMHpOBAaHUEM MPEACTABICHUN O NEHCTBUTEILHOM YHMCIE. 3aBEpIICHHE OCBOCHUS
YUCJIOBOW JTMHUU OTHECEHO K CpeTHEMY O0IIeMy 00pa30BaHHUIO.

146.5.1.4. Conmepxanue OByX anreOpandecKuX JHHUN — «AnreOpandecKue BBIPAKCHUS



U  «YpaBHEHUS M HEPaBEHCTBa» CIOCOOCTBYEeT (OPMUPOBAHHIO y  OOYyYarOUIMXCS
MaTeMaTHUYeCKOro ammapara, HEOOXOAMMOro JJii pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TPYONHPYETCs BOKPYT  palMOHANBHBIX  BBIpaXEHUU.  Auredpa
JEMOHCTPHUPYET 3HaAUCHUE MATeMAaTUKH KakK S3bIKa JJI MOCTPOCHHSI MaTeMaTUYeCKUX MOJENEH,
OTKCAHMsI MPOLECCOB M SBJICHUH peaabHOro mupa. B 3amaun oOyuenus anredpe BXOIAT TAKKe
JNanbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOIOo, B YaCTHOCTH, MJIs
OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJIQJCHWE HABBIKAMU JICAYKTUBHBIX PacCYXKICHHI.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

146.5.1.5. Conepxkanue (yHKIMOHATHHO-TpAQUUSCKON JTMHUM HAIEICHO HA TOJyYeHHUE
o0y4aromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeld MaTeMaTU4ecKo MOJENU AJisi ONUCAHUS
U HCCIIeOBaHUSl pa3HOOOPa3HBIX MPOILIECCOB U SIBJICHHM B mpupoae u obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONb30BaTh pa3IMuHbIC
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O POJIM MAaTEeMaTHKH B Pa3BUTUU LIUBUIM3ALNN
U KyJIbTYPHI.

146.5.1.6. CornacHo ywyeOHOMY IUTaHy B 7-9 Kilaccax uH3ydaeTcsl Y4eOHBIH Kypc
«Anrebpa», KOTOPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl cojaepkaHus: «Yucrna u
BBIYHUCIICHHSI», «AJreOpandecKie BEIpaKEHU», «Y PaBHEHUS U HEPABEHCTBA», «DyHKITHIY.

146.5.1.7. O6miee 4mcno YacoB, PEKOMEHJOBAHHBIX [UIsI M3y4eHHS Yy4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 kiacce — 102 yaca (3
yaca B Hezienmo), B 9 kiacce — 102 yaca (3 yaca B HEJEINIO).

146.5.2. Conep>xanue o0y4yeHus B 7 Kiacce.

146.5.2.1. Yucna v BEIYUCIICHHS.

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIE, MEPeXo OT OAHOH (opMbl 3amucu Apodei K
npyroii. IIoHsTHE pallMOHANBHOTO YHCIIA, 3aIMCh, CPABHEHHE, YIIOPSIOYUBAHIE PAMOHATIBHBIX
yricen. ApudmMerndeckue NEHCTBHS ¢ PallMOHAIBHBIME YHCIaMH. Pemrenue 3amaq u3 pearbHOU
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNeM: OIpeesIeHUe, MPeoOdpa3oBaHue BBIPAKCHUN Ha
OCHOBE OIpe/eIeHHUs, 3aiCh 00IbINX Yncen. [IponeHTsl, 3anich MPOILEHTOB B BUIE APOOH U
JIpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOILEHTHI, PELICHNE 33aJau U3 peabHOU
NPaKTUKH.

[TpuMeHeHre TPU3HAKOB JIETMMOCTH, PA3I0kKEHNE HA MHOKHUTEIN HATypPaJIbHBIX YHCEI.

PeanbHBIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IPOITOPIIMOHATEHOCTH.

146.5.2.2. Anrebpanyeckue BEIpaKESHUSI.



IlepeMeHHBIE, YNCIOBOE 3HAYCHHUE BBIPAXKCHUSA C IMEPEMEHHOU. JlOIyCTUMBIE 3HAYECHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM  MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Boraucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PAaBHBIC
BBIp@)KEHUS, MpaBUla PeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuia PACKPBITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl U1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0)KeHHE, BBIYUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbl U KBaJapaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

146.5.2.3. YpaBHeHUs U HEPaBEHCTBA.

VYpaBHEHHE, KOPEHb YpaBHEHUS, [TpaBUiia IpeoOpa3oBaHUsl YPaBHEHUSI, PABHOCUIBHOCTh
YpPaBHEHUU.

JIuHeliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO YpaBHEHUS,
pelieHre JHMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH IO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI IEpeMEHHBIMU U ero rpaguk. Cucrema AByX JMHEHHBIX
YpaBHCHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
ITpumeps! pelieHns: TEKCTOBBIX 3a7a4d ¢ IIOMOILBIO CUCTEM YpaBHEHUM.

146.5.2.4. Oynkuum.

Koopaunara toukn Ha npsmoin. UwucioBble mpoMexyTku. PaccrosHue Mexay IByMst
TOYKaMU KOOPAWHATHOU MIPSMOM.

[IpsimoyronbHas cuctema koopawHat, ocu Oxu Oy. AOcmucca W opauHAaTa TOYKM Ha
KoopAnHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneiinas Qpynkuus, eé rpapuk. [padux Gpynkunn Y = |x|. [paduueckoe pelenue TMHERHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUI.

146.5.3. Coneprxanue o0y4yeHus B 8 Kiacce.

146.5.3.1. Yucna v BEIYUCIICHHS.

KBagpatubiif kopeHb u3 uucna. [loHstue o0 uppanmoHaidbHOM uMcie. JlecsTuynHbie
npuOJIMKEHUST UppaLMOHANbHBIX uncen. CBoiicTBa apupMeTHYeCKHX KBAJApPATHBIX KOpHEH 1 MX
IPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

CreneHb C 1enbIM MoKaszaTeseM u € cBoiicTBa. CTaHaapTHas 3alKUCh YHUCIa.

146.5.3.2. AnreOpanyeckue BEIpaKESHUSI.

KBanpaTHslil TpEXUiieH, pa3aoKEeHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckass apobb. OcCHOBHOE CBOICTBO anreOpanueckoit apoou. CroxeHue,



BBIYUTAHUE, YMHOXKEHHE, JIeIeHue anreOpandeckux apobeil. PanmoHandbHbIC BBIpAXKEHUS U UX
npeoOpa3oBaHueE.

146.5.3.3. YpaBHeHUs U HEPAaBEHCTBA.

KBagpatHoe ypaBHeHHe, (GopMysia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JWUHEWHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padpuueckas uHTEpHpeTalus YPaBHEHUNH ¢ IBYyMs IEPEMEHHBIMU U CUCTEM JMHEMHBIX
YpaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aa4 aNredpanyeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHWIIBHOCTH HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM IepeMeHHOU. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

146.5.3.4. Odynkuum.

ITonarue ¢pynkuuu. O6nacTb ONpeneNeHuss U MHOKECTBO 3HaueHu ¢pyHkunu. Criocoobl
3amanus QyHKIUH.

I'padux ¢ynkumu. Yrtenume cpoiictB ¢yHkmmm mo e€ rpaduky. IIpumepsr rpaduxos
(GYHKLUH, OTpaKaIOLINX peallbHbIe IPOLIECCHI.

@OyHKIMH, ONHUCHIBAIOIINE NPAMYI0 U OOpaTHY MPONOPLHOHAIbHBIE 3aBUCUMOCTHU, UX
rpaduku. Oynximu y = X%, y = X3, y =vx, y=|x|. ['paduueckoe peurenne ypaBHeHHil U cUCTEM
YpaBHEHUM.

146.5.4. Coneprxanue oOy4yeHus B 9 kiacce.

146.5.4.1. Yucna 1 BEIYUCIIECHUS.

PanmonaneHble 4ncna, HppalMoOHAIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHBIE JIECATUUHbBIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHHE NEHCTBUTENBHBIX uucel, apupMeTHyecKue AEHCTBUS C JIeHCTBUTEIbHBIMU
qHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYKAIOLIETO0 MHpPA, AJIUTENBHOCTh IPOIECCOB B OKPY)KAIOIIEM
MUDE.

[TpubnuxEéHHOe 3HAYEHHWE BEIUYMHBL, TOYHOCTb NpuUOIMKeHus. OKpYIJIeHHE YHCell.
IIpuknka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

146.5.4.2. YpaBHeHUs U HEPAaBEHCTBA.

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOIAINMXCS K  KBaJpPaTHBIM.



bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbEH M 4YETBEPTOM CTENECHEU
Pa30KEHUEM HAa MHOKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHW.  PeleHme  TEKCTOBBIX  3a1ad
anredpandeckuM METOAO0M.

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YpaBHEHUM C JIByMSl NEPEMEHHBIMH. PelieHne CUCTeM ABYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IIEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IEpPEMEHHOW. PemieHne cucrem JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

146.5.4.3. Oynkuum.

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. I[lapaGona, KoopAMHATHI BEPIIMHBI

napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

Ipaduku  dyukumii: y = £X, y= £x+b, y = 2 y=x3y=4x, y=

oy
|x|, u ux cBoiicraa.

146.5.4.4. YncnoBble MOCIEIOBATSIIEHOCTH U TPOTPECCHH.

[lonsTHE YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIE0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudpmernueckas U reomerpuyeckas mporpeccud. @opmynabl  N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBbI EPBHIX NUIECHOB.

N300paxenne 4wieHOB apu(METHYECKOW M TeOMETPUYECKOW NpPOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM IMIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

146.5.5. IlpeameTHbIe pe3ynbTaThl OCBOCHUS POTrPaMMBl yUeOHOTO Kypca «Aredpay.

146.5.5.1. [IpenmeTHbIe pe3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 7 KJlacce.

146.5.5.1.1. Yucna u BIYUCICHHUS.

BoinonHsATe, coderas yCTHbIE M NUChbMEHHBbIE NPUEMBI, apuMeTHyecKue NEeUCTBUS C
palnoHaIbHBIMU YHCIAMHU.

HaxoauTh 3Hau€HUS YMCIIOBBIX BBIPAKEHWH, MPUMEHSTH pa3zHOOOpasHbIE CIIOCOOBI U
npu€Mbl BBIUMCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEpXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexonuth OoT 0HON QOPMBI 3amKcu Yucen K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO



IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh YncCia.

BBINOMHATE NPUKKUIKY U OLICHKY PE3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYCHUN YMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpajIbHBIMU NTOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypPaJIbHBIX YU CEIL.

Pemarp npakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBS3AHHBIE C OTHOLLIEHUEM BEJIUYMH,
IIPONOPLUOHAIIEHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX OOBEKTOB.

146.5.5.1.2. AnrebpanuecKue BHIPaKCHHUS.

Hcnonb3oBare aireOpandeckyr0 TEPMHUHOJIOIMIO W CHUMBOJMKY, NPUMEHATh €€ B
poliecce OCBOCHUs y4eOHOro MaTepHara.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LENOro BbIPAKEHHUs B MHOTOUICH MTPUBEIECHUEM MTO100HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOYJIeHa Ha MHOTOYJIEH,
OpUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcyiecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTEIU C MOMOUIbIO BBHIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTENS, TPYNIUPOBKU CIaraeMblX, MPUMEHEHUsT (OpMYJ COKpPalIEHHOTO
YMHOXEHHUS.

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYIEHOB JJIsi pEUIeHMs pa3iMyYHbIX 3a7ad u3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKH.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJbHBIMU IMOKA3aTENAMU 1J1s IpeoOpa3oBaHuUs
BBIPAKCHU.

146.5.5.1.3. YpaBHEHUS U HEPABEHCTBA.

Pemate nuHENHBIE ypaBHEHUSI C OJHOW MEPEMEHHOM, MPUMEHAS MpaBUia Mepexoaa OT
HCXOJHOTO YypaBHEHUS K PaBHOCWIbHOMY eMmy. [IpoBepsiTh, sBi€TCS JHM YHCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGbupath mpuMepsl map YHCeN, SBISIOMIMXCS pEIIeHHeM JMHEHHOro YPaBHEHUS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C JBYMs
NEePEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cuctembl IByX JMHEMHBIX ypaBHEHHIl C JByMS NMEpEMEHHBIMU, B TOM YHCIIE

rpaduyecku.



CocTaBnaTh W peumarb JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIOBMIO 3aJlaud, HMHTEPIPETUPOBAaTb B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJY4YEHHBIN
pe3yJbTarT.

146.5.5.1.4. OyHKIMH.

N300paxxaTb Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPJIMHATHOW IJIOCKOCTM TOYKU IO 3aJaHHBIM KOOpJMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIuiA. CTpouts Tpaduk QyHKINH Y = |X|.

OnuceiBaTh ¢ MHOMOLIBK (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00bEM paboTHI.

HaxoauTh 3HaueHue (GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa.

[Tornmarpk rpadudeckuii crmocod NMPEICTaBICHUS W aHATN3a WH()OPMAIIUU, U3BIIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

146.5.5.2. [IpeameTHbIe pe3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

146.5.5.2.1. Yucna v BeIYHCTICHUS.

Hcnonp30BaTh HauyanbHbIE NMPEACTABICHUS O MHOXECTBE ACMCTBUTEIBHBIX YUCEN JJIS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumensTh TOHATHE apU(PMETHUECKOTO KBAaJPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKaliX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX M MaJIbIX YHUCENl C MOMOIIBI0 JIECATUYHBIX JApoOed u
creneHed uncia 10.

146.5.5.2.2. AnrebpanuecKue BHIPaKCHHUS.

[IpuMeHsTh MOHSATHE CTENEHW C LENbIM IOKAa3aTeleM, BBINOJHATh MpeoOpazoBaHUs
BBIPa)KEHUI, COJIEPKAIUX CTETIEHH C LEJIbIM MTOKa3aTeIeM.

BbINONMHATE TOXAECTBEHHBIE MPEoOpa3oBaHMs pallMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
NpaBUiI JEHCTBUI HAaJl MHOTOUJICHAMH M adreOpandyecKuMH JIpoOsMH.

PackiaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHMs BBIPAKEHUH ISl pElIeHHs pa3lIM4YHBIX 3a7ad U3
MaTeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEATbHOM MPAKTHKH.

146.5.5.2.3. YpaBHEHUS U HEPABEHCTBA.

Pemarsn HHHeﬁHBIe, KBAaApPaTHBIC YPABHCHUSA U PALIMOHAIBHBIC YPAaBHCHUSA, CBOJAIINECCS K



HUM, CUCTEMBI JIBYX YpaBHEHUH C IBYMS NIEPEMEHHBIMH.

[TpoBOANTH MPOCTEHIIINE UCCIICIOBAHNS YPABHCHHUI M CHCTEM YPAaBHEHHIA, B TOM YHCIIE C
NPUMEHEHHEM TpauuecKux IMpeICTaBICHU (yCTaHABIMBAaTh, MMEET U YpaBHECHHE WIIU
CHUCTEMa YPaBHEHHH PEILICHUs, €CIIH UMEET, TO CKOJIbKO, U ITpoYee).

[TepexoauTh OT CIIOBECHOW (DOPMYIMPOBKH 3aJaud K €€ anreOpandyeckor MOJIeNu ¢
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOJYYCHHBIA Pe3yJIbTarT.

[TpuMeHsITh CBOKCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OIICHKH, pelIaTh JIMHEHHBIC
HEPABEHCTBA C OJIHOM TEPEMEHHOM W WX CHCTEMBI, JaBaTh TPadUUCCKYI0 HILTIOCTPAIINIO
MHO>KECTBA PEIICHUI HEpaBEHCTBA, CHCTEMbI HEPABCHCTB.

146.5.5.2.4. Oynkium.

[loHuMaTh ¥ UCHONB30BaTh (DYHKIMOHAIBHBIC TOHATUS W  S3BIK  (TEPMHUHBI,
CHUMBOJIMYECKUE OO0O3HAYCHUS), ONPEACISITh 3HAYCHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIPE/ICIIATh CBOMCTBA (PyHKIHMH 110 €€ TpaduKy.

Ctpouts rpadMKu dJIEMEHTAPHBIX (QYHKIMH BHIA:
# 2 3 . .
y=—,y=x% y= x°y= +x, y=|x|, onuceBars cBoiicTBa umcI0BOIi
X

byHk1MM 10 e€ rpaduky.

146.5.5.3. [IpeameTHbie pe3ynbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

146.5.5.3.1. Yncna u BIYMCICHHUS.

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BeInonHATe apudmeTndeckue 1eiHCTBUS C PallMOHANIBHBIMU YHCIIaMH, COYeTasl YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIIAMH.

HaxoauTh 3HaueHMs CTeNeHel ¢ LIeJIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIYUCIATh 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrJiTh NEHCTBUTEIBHBIE YWUCIIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIUMCIICHHH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

146.5.5.3.2. YpaBHEHUS U HEPABEHCTBA.

Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHHS, YPAaBHEHMs, CBOJSINMECS K HUM,
npocTeiiiye ApoOHO-paliOHAbHBIE YPAaBHEHUS.

Pemarp cucreMbl IByX JTUHEHHBIX YpaBHEHHM C JBYMs IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3ajjaud anreOpanvyeckuM CHOCOOOM C TIOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMU.

[IpoBoauTh mpOCTENIINE UCCAEAOBAHUS YPABHEHNUN U CUCTEM YPaBHEHHUH, B TOM YHUCIIE C

MMPUMCHCHUCM Fpa(l)I/I‘{CCKI/IX Hpe,Z[CTaBJ'IeHI/Iﬁ (yCTaHaBHI/IBaTB, HMECT JIM YPABHCHUC HIIU



CHUCTEMa YpaBHEHH PEeIlIeHHUs], €CITU UMEET, TO CKOJIbKO, U IIpouee).

Pemarp nuHeliHbIe HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peELICHHE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIbIO CUMBOJIOB.

Pemlate cucremMbl JIMHEHHBIX HEpPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YHUCIIOBOW MPSIMOMH,
3alMChIBaTh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA MPU PELIEHUH PA3JIMYHBIX 334a4.

146.5.5.3.3. ®ynkuumu.

Pacnio3naBate QyHKIMM M3ydeHHBIX BUIOB. [I0Ka3bpIBaTh CXEMATHYECKH PACIOIOKECHUE
Ha KOOpPAMHATHOM IJIOCKOCTU TpadukoB GYHKUMH BHIa: Y = /ex, y = #x + b, y =

#
- y=ax?+bx+c, y= x3 y=+/x, y=|x| B saBucumoctn or 3nauennii

K03 (UIIMEHTOB, OMKICHIBATH CBOWCTBA () YHKITUH.

Ctpouth u m300paXkaTh CXEMaTHUECKH Tpa(uKH KBaJPAaTUYHBIX (YHKIIHUH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacnio3HaBaTh  KBaJpaTHU4YHYI (QYHKUMIO 10 ¢opMmyne, MNPUBOIUTH PUMEPbI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

146.5.5.3.4. YnucnoBsie IOCIEIOBATEIIBHOCTH M IPOTPECCHUHU.

Pacrnio3HaBaTh apu(pMETHUECKYIO U F€OMETPUYECKYIO ITPOrPECCUH NPH PA3HBIX CIIOCOOax
3aJIaHMsL.

BBINONHATE BBIUMCIEHUS] C HMCIOJIb30BaHHEM (PopMyn N-ro wieHa apupMETHUECKOW U
reOMEeTPUUECKOM Mporpeccuii, CyMMbI EPBBIX N YJIEHOB.

N300pakaTh 4IEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TUIOCKOCTH.

Pemrate 3a1a4m, CBsI3aHHbBIE C YUCIOBBIMH 1OCIIEI0BATEILHOCTSIMH, B TOM YHCIIE 3a/1a4l
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUH).
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