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. IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiS€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOH IIKOJBI: OHAa OOecreYnBaeT
U3YYEHUE JPYTUX AUCLMIUIMH, KaK €CTECTBEHHOHAyYHOIO, TaK M T'YMaHUTApHOI'O LIMKIIOB, €&
OCBOCHHME HEOOXOIMMO ISl IPOJODKEHUST 00pa30BaHusl U B TIOBCEJHEBHOW XU3HU. Pa3Butue y
00y4aromuXxcsi HAay4YHBIX MPEICTABICHUH O MPOUCXOXKIECHHH W CYIIHOCTH anreOpamyecKux
abcTpakuui, crnocode OTpakeHUsI MaTEMAaTHYECKO HayKO# SBJIEHUI U MPOLIECCOB B IPUPOJE U
o01iecTBe, PO MaTeMaTHYECKOro MOJEIMPOBAHUSA B HAyYHOM IIO3HAHUM U B IPAKTUKE
croco0CTByeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KaUECTB MBILUIEHUS, HEOOXOUMBIX
JUId ajanTallid B COBpPEMEHHOM LHdpoBoM obmectse. M3yueHue anreOpbl e€CTECTBEHHBIM
o0Opa3oMm olecrieuynBaeT pa3BUTHUE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpUTUYHOCTH MBILUIEHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU
JeMCTBUSL U BBIBOJBI, (hOpMYIHpOBaTh yTBepkaeHHs. OcBoeHHE Kypca anredpsl oOecreunBaeTt
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIIUXCA: OHH HCIOJNB3YIOT JEAyKTUBHBIE H
UHAYKTHBHBIC PACCYXAEHUs, 0000IIEHNE M KOHKPETU3aLUI0, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanosiaraeT 3HAUYUTENbHBIH O0BEM CAMOCTOSTENBHONW JAEATENbHOCTU
00yYaroIuxcsi, HO3TOMY CaMOCTOSTEJIbHOE PELICHHE 3aJjauy €CTECTBEHHbIM 00pa3oM sIBISETCA
peanu3anuen AeaTelbHOCTHOTO IPUHIUIA O0yUSHHUSL.

B crpykrype mporpammbel yueOHOTO Kypca «Anredpa» OCHOBHOH MIKOJBI OCHOBHOE
MECTO 3aHHUMAIOT  COJEpPXKATEIIbHO-METOAMYECKUE JIMHUU: «Yucaa W BBIYUCICHUA;
«AnreOpanyueckue BBIpAKEHU»; «YPaBHEHUS U HepaBeHCTBay; «DyHkuuu». Kaxmas u3 3THx
COJIEpKaTeIbHO-METOAUUECKHUX JIMHUN Pa3BUBACTCS HA MPOTSKEHUM TPEX JIET U3yUEHUs Kypca,
€CTECTBEHHBIM 00pa3oM IeperieTasch W B3aUMOJEHCTBYS C JAPYIMMHU €ro JHMHUsAMHU. B xoxe
U3Y4YEHHs Kypca o0yyaroImuMcsl HPUXOJUTCA JIOTHUECKH pacCyKAaTh, HCIOIb30BATh
TEOPETUKO-MHOXKECTBEHHBIHN s3bIK. B CBSA3M ¢ 3THM 1enecoo0pa3HO BKIKOYHUTH B MPOrpamMmy
HEKOTOpBIE OCHOBBI JIOTMKH, NPOHMU3BIBAIOIIME BCE OCHOBHBIE pa3/€ibl MaTEMaTHYECKOTO
o0pa3oBaHUsl M CHOCOOCTBYIOILIME OBJIAJACHHUIO OOYYalOIIMMUCS OCHOB YHHUBEPCAJIHHOI'O
MaTeMaTUYecKoro s3blka. TakuMm o0O0pa3oM, MOMKHO YTBEp)KIaTh, UYTO COAEPKATEIbHOU U
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «Anredpay sIBISETCS] €r0 HHTEITPUPOBAHHBIN XapakTep.

Copepxanuve JuHUM «Yucaa W BBIYMCICHUS» CIY)KUT OCHOBOW JJIsl JaJbHEWUIIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIILIECHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETEHHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOMMBIX JJIs1 TOBCEHEBHOW >KM3HU. Pa3BUTHE MOHATHS O 4HMCIe B OCHOBHOU
IIKOJE CBSI3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM
IIPEJICTABICHUN O IEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOECHUS YMCIIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHYy 00IIero oopa3oBaHuUs.

Conepxkanne AByX alreOpanyecKuxX JIMHUA — «AJTreOpandeckue BBIPAKCHUSI» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydarommxcs
MaTeMaTUYeCcKOro anmnapara, HEoOXOAMMOIo i pelIeHus 3aJad MaTeMaTHKH, CMEXKHBIX
IOPEeIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ay. B OCHOBHOHN mIKoje Yy4eOHBI MaTepHuan
IpYNIUpYeTcs BOKPYT palMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAYeHHE
MaTEMaTUKU KaK S3bIKa Ul MOCTPOEHHS MAaTEMATUYECKUX MOJENEH, OMMCAHMS IMPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT Takxke JajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIJIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIi OCBOEHHS Kypca



MHPOPMATUKH, M OBJAJCHME HaBbIKAMU JEIyKTUBHBIX paccyxkaeHuil. IIpeoOpa3zoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOM crielipuuecKkuii BKJIaa B pa3BUTHE BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHATIBHO-TPAQHUUECKOW JIMHUM  HAIeNeHO Ha  MOJy4YeHHue
IIKOJIbHUKAMH 3HAHUHU 0 (PYHKIHAX KaK BaXKHEUIIEW MaTeMaTHUECKON MOJENH JIsl OTIMCAHUS U
UCCIIEIOBaHMsl pa3HO-00pa3HbIX MPOLECCOB U ABJICHUN B MpUpoe U obuiecTse. M3ydeHue sToro
MaTepHuajga CIIOCOOCTBYET Ppa3BUTHIO y OOYYalOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IMyYHbIE
BBIPa3UTENIbHbIE CPEACTBA fA3bIKA MAaTEMaTHKU — CJIOBECHbBIC, CUMBOJUYECKUE, Ipaduueckue,
BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MPEICTABICHUN O POJIM MATEMAaTUKU B Pa3BUTHM LMBHIN3ALIU
U KYJBTYpBI.

CornacHo yueOHOMY IIJIaHY B 7-9  kmaccax u3ydaercss  y4eOHBIA Kypc
«Anrebpa», KOTOPBI BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3jeibl coiepxanus: «Yucna u
BBIUNCIICHUSIY, «AJredpanyeckue BhIpaXeHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

VYueOHblil mIaH Ha K3ydeHue anreOpel B 7-9 kiaccax OTBOAUT He MeHee 3 y4yeOHbIX
4acoB B HEJEJIO B TEUEHHE KAXKJOro rofa o0ydyeHHsl, BCEro 3a TpU roga oOyueHHs] — HE MeHee
306 y4eOHBIX 4acOB.

1. COAEP)KAHUE YYEBHOI'O IIPEJJMETA

7 KUIIACC

Ymucna v BbIYMCTICHUS

PauuonanbHbIe yncIa

JpoOu OOBIKHOBEHHBIE U AECATUYHBIE, MEpPEX0i OT OAHON (opMmbl 3amucH Jpodeil K
npyroii. IloHsTHE pallMOHANBHOTO YKCIIA, 3alIUCh, CPABHEHHE, YIOPSI0UMBAHUE PAllMOHAIBHBIX
yucen. ApudmMernueckue ASHCTBHS ¢ pallMOHAJIbHBIMU yuciamMu. Perienue 3aaa4 U3 peanbHOM
NPaKTUKU Ha 4acTu, Ha APoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHHe, peodpa3oBaHue BBIPAXKEHUH Ha
OCHOBE OIpe/IEeICHNUS, 3aICh OOIBIINX YHCEIL.

[IpoueHTsl, 3anKch NPOLIEHTOB B BUJE ApoOU U JpoOU B BUJE MPOLIEHTOB. Tpu OCHOBHBIE
3a/1a4¥l Ha MIPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaIbHON MPAKTUKU.

[IpumeHeHne NPU3HAKOB  JEIUMOCTH, pAa3JIOKEHHE Ha MHOKUTEIH
HaTypaJIbHbIX YHCEII.

PeanibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.

AuaredpanyecKkune BbIPaKeHHUA

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C NEPEMEHHOM. [lomycTuMble 3HA4YEHHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY BeJIMUYMHAMM B BUAE (HOPMYIIBL
Beraucnenns no gpopmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIpaXXEHH, TOKIECTBEHHO PaBHbIE BhIpAXXEHUS, MTpaBUIIa
peoOpa3oBaHus CyMM U MPOU3BECHUH, MpaBUiia PaCKphITHS CKOOOK U MPUBEIACHUS MOI00HBIX
CJIaraeMbIX.

CBoiicTBa CTENEHN ¢ HATYPAJIBHBIM N0KA3aTeJIeM.

OpnowieHbl 1 MHOro4wiIeHbl. CTeneHb MHOrouwieHa. ClloXKeHNe, BBIMUTAHUE, YMHOKEHUE
MHOro4eHOB. DopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOTOWIEHOB HA MHOKUTEH.

YpaBHeHust



VYpaBHeHHE, KOPEHb ypaBHEHHUs, NpaBUJla IPeoOpa3oBaHUs ypaBHEHUS, PpAaBHOCHIIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OIHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO ypaBHEHMS,
pelieHue JIMHENWHBIX ypaBHeHMIl. CocTaBieHME ypaBHEHHMH IO YCIIOBUIO 3aj1aud. Pemnienue
TEKCTOBBIX 33/]]a4 C TIOMOIIIbIO YPABHEHUH.

JIuHeltHOe ypaBHEHHE ¢ IByMs IepeMEeHHbIMH U ero rpaduk. Cucrema IByX JIMHEHHBIX
YpaBHEHMH ¢ JByMs INepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH CIOCOOOM MOACTaHOBKH.
ITpumMepsl peleHns TEKCTOBBIX 3a7a4d ¢ IIOMOIIBIO CHCTEM YPaBHEHUM.

Koopaunarsl u rpaduxu. @yHKumuu

Koopaunara Toukn Ha npsMon. UYncinoBele NPOMEXYTKH. PaccTosHue mexny AByms
TOYKaMU KOOPJAMHATHOU IIPSIMOMA.

[IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOYKH Ha
KoOpAMHATHON TmtockocT. [IpumMeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
pEaIbHBIX 3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'paduk ¢dynkmun. CpoiictBa (yHKUuA. JluHelHas QyHkums, e
rpaduk. I'paduk dynkun y = kx + b. I'paduueckoe penienne TMHEHHBIX ypaBHEHUN U CHCTEM
JUHENHBIX YpaBHEHUMH.

8 KUIACC

Yucna v BbIYMCICHUSA

KBagparusiii koperb u3 uucina. [lonarue 00 wppamnroHanbHOM uwncie. JlecaTuuHbie
NpUOJIMKEHUST HPPALMOHANBHBIX uncen. CBOWCTBA apu(pMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IpPUMEHEHHE K IPeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenenb ¢ HebIM NokasareJieM U eé ceoiicrBa. CTaHIapTHas 3alKUCh YKCIIA.

AuaredpanyecKkue BbIPaKeHHUA

KBanpaTtHblii TpEXWIEH; pa3lIoKEHHWE KBAApPAaTHOIO TPEXWIEHA HA MHOXKHUTEIH.
Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO airedpandeckoi Apoou.

CrnoxxeHue, BRIUMTAHUE, YMHOXKEHUE, JIEIeHUE areOpandeckux Jpobeii. PanronansHbie
BBIPOKEHUS M X TIpeoOpa3oBaHUe.

YpaBHeHus U HepaBeHCTBa

KBagpatHoe ypaBHeHHMe, QopMysia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOASIIMXCA K JIMHEHMHBIM M KBajapaTHeIM. IIpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanus YpaBHEHHH C IByMs IMEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IEepeMEHHBIMU. lIpuMmepbl pemeHus cCucTeM HENMHENMHBIX YPaBHEHHM ¢
JBYMsI IEpEMEHHBIMHU.

Penrenune TeKkCTOBBIX 3214 aJIre0panyecKuM Crocooom.

UucnoBble HepaBEeHCTBA M HUX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIBHOCTE HepaBeHCTB. JIMHEllHBIE HEpaBEHCTBA C OAHOW NepeMeHHOH. CHcTeMsI
JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

ITonarue gpynkiuu. O61acTh ONpeeNeHNs: 1 MHOKECTBO 3HAaUeHUHN (PYHKITUH.

Crnioco0sl 3a1anust QyHKIHI.



I'padux ¢ynxnuu. Urenue cBorictB ¢yHKumm 1no e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpa)aroluX peaabHbIe TPOIECCHI.
DyHKIUH, OTKUCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOIMOPIMOHAIBHBIE 3aBUCHMOCTH, MX

rpaduxu. Pyrkimn y = x2, y = X5, y=\x, y=§ I'padmyeckoe pemieHue ypaBHEHHH U CHUCTEM

YpaBHEHUM.

9 KJIACC

Yucia ¥ BBIYHCICHUSA

JleiicTBUTEIbHBIC YKCTIA

PanmonanbHble 4nciia, UppalMoOHaAIbHbIE YNCIa, KOHEYHbIE U OECKOHEYHBIEC AECATHYHBIE
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN; JEHCTBUTENbHBIE YHUCIA Kak OECKOHEYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXXECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apuPMETHYeCKHe NEHCTBHA C ACHCTBUTEIHLHBIMU
YUCIIAMHU.

W3mepenus, npuOIMKeHHsI, OLIEHKU

PazMepbl 00BEKTOB OKpYXaroOIEero MUpa, JUIMTEIbHOCTh IPOLIECCOB B OKPY’KaroIIeM
MUDE.

[TpubnnxEéHHOe 3HAaYeHHE BEJIWYMHBI, TOYHOCTb MNpHOMMKeHUs. OKpyrjieHHe 4YuCell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHHMN.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEHHUsI C OJHON IEPEMEHHON

JIuneitHoe ypaBHeHuE. PelieHne ypaBHEHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOIALIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUN TpPETbeW M 4YETBEPTON CTEIECHEU
Pa3oKEHUEM Ha MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHMH.  PemieHne  TEKCTOBBIX — 3ajau
anreOpandecKuM METOIOM.

Cucrembl ypaBHEHU

VYpaBHeHHe ¢ AByMsl epeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JBYMs IIEpEMEHHbIMU. PelleHne cucTeM JIByX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOPOil creneHu. ['papuueckas UHTepHpeTanusi CUCTEMbl YpaBHEHHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 327124 aJaredpandecKum crnocodom.

Hepasencraa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PemeHne cucteM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHOW. KBanmpatHble HepaBeHCcTBa. ['padumyeckas MHTEepHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUT

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

I'padukn dyukmmii y=kx, y=kx+b, y=x2y=vx , y:S U UX CBOMCTBA.

YucaoBbIe ITOCIEI0BATEILHOCTH



Omnpenenenre u cnocoObl 3a1aHNS YUCIIOBBIX MOCIEI0BATEIbHOCTEH

[TonsiTHe YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHue MOCIEI0BATEIbHOCTU PEKYPPEHTHOM
dbopmyIoit u HopmyIoi n-ro dieHa.

Apudmernyeckasi 1 reoMeTpruyecKas Nporpeccun

Apudmernueckass W TreoMmerpuueckas — mporpeccur. Dopmyibl n-ro  4ieHa
apuQMeTUYECKOIl U FeOMETPUUECKOM MPOTPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N3o00paxenne 4wieHOB apu(PMeTHYECKOM W T€OMETPUYECKOW MPOrpeccuil ToukamH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.

I11. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

OcBoenne yueOHOTO Kypca «Aunredpa» Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHHUS
JOJDKHO 00eCreunBaTh JOCTH)KEHUE CIeTYIOIIUX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Hucna 1 BBIYUCTICHUS

BoinonusATe, coderas yCTHbIE M MUCBMEHHBIE TMPUEMBI, apU(pMETHUECKHE ICHCTBHS C
palMOHaIbHBIMH YHCIAMHU.

HaxomuTh 3Ha4eHHs] YMCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpa3HbIE CIIOCOOBI U
OpuEéMbl  BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOH.

[lepexoauTh OT OJHON (OPMBI 3aIUCH YUCEI K APYroi (IpeoOpa3oBhIBATh JECATUIHYIO

IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSATUUHYIO 1po0b). CpaBHUBATh U YIOPSA0YMBATh PALlMOHAJIBHBIE YHCIIA.

OKpyrisaTh yucia.

BbINONMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHUH, OUEHKY 3HAUYEHUW YMCIIOBBIX
BBIPAKECHUI.

BbInonHATE AEHCTBUS CO CTENEHSIMU C HaTypaJlbHBIMU TOKa3aTelasMH (C Omopoil Ha
CIPaBOYHYIO HHPOPMAILIHIO).

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemarp mpocreiinme npakTUKO-OPUEHTUPOBAHHBIE 3a/la4M, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAaMHU; HWHTEPIPETUPOBATh PE3YIbTaThl
pemieHus 3afad Cc Y4ETOM OrPaHWYEHMI, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpHUBAEMBbIX
00BEKTOB.

Anrebpanyeckue BbIpaXeHUs

OpueHTHpOBaTECS B MOHATHUAX M ONEPUPOBATH Ha 0a30BOM YPOBHE ainre0pandeckoif
TEPMHHOJIOTUEW U CUMBOJIMKOM.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/IaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrimonHATe peoOpa3oBaHus 1I€JI0r0 BEIPAXKEHHUSI B MHOTOUJIEH MPUBEIEHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOWIEHa Ha MHOTOWIEH W MHOTOYJeHa Ha MHOTOYIEH,
OpUMEHATh (OpPMYNBI KBaJpaTa CyMMbl M KBaJpaTa pa3HOCTH (C OMOpOi Ha CIPaBOYHYIO
UH(OPMAILIHIO).

OcCylecTBIATh Pa30KEHNE MHOTOYIEHOB HAa MHOXHUTENIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOro
YMHOXKEHHS (C ONOpOH Ha CIIPABOYHYIO HH(POPMAIIHIO).



IIpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJI pEIIEHHMs pPa3IWYHbIX 3a7ad  u3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Vcnonb30BaTh CBOMCTBA CTETIEHEH ¢ HATYpaJbHBIMU MIOKA3aTEISIMU IS IPeoOpa3oBaHus
BBIPXXCHHH (C OMOPOH Ha CIIPaABOYHYIO HHPOPMAITHUIO).

YpaBHEHHUs U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHHs C OJHOM NEPEMEHHOM, IPUMEHss IIpaBWiIa Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsThb, SBISETCS JM YHUCIO KOPHEM
YPaBHEHHS.

Hwmets npencrabiaeHue o rpaduuecKux MeToJax MpHU pelleHUH JUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[lonbupars  mpuMepsl nap  4McCel, SIBJSIIOIIMXCSA PEIIEHUEM  JIMHEWHOTo
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

CTpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpaduK JIHHEWHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU; M0JIB3YSICh IPpauKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHUH C JABYMs IIEPEMEHHBIMHM, B TOM YHUCIIE
rpaduuecku (c onopoit Ha aNropuT™M y4eOHBIX JEHCTBHIN).

CoctaBiaTh (I1ocae COBMECTHOIO aHAIN3a) U PellaTh JUHEHHOE YpaBHEHUE WM CUCTEMY
JMHENHBIX YPAaBHEHUH 110 YCJIOBHIO 33Ja4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M [TOJIYYEHHBIN pe3ynbTart.

Koopaunats! u rpaduku. OyHKunn

N300paxkaTh Ha KOOPAMHATHOW MPSIMOHW TOYKH, COOTBETCTBYIOIIHME 33/ aHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJbl; 3alMCbIBaTh YHUCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OTtmeuaTs B KOOPJAMHATHOW IIJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpPAMHATaM; CTPOUTH
rpa¢uku nuHeHbIX QyHKkuuid. CTpouts rpaguk GyHkmmn y = kx + b.

OnuceiBate ¢ ITOMOIIBIO byHKUIMH U3BECTHBIE  3aBUCHMOCTH MEXIY
BEIMYMHAMU (IO aNropuUTMy Yy4YeOHBIX JAEWCTBMI): CKOpPOCTb, BpEMs, pacCTOSHUE; IIeHa,
KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii cmocod MpencTaBieHUus U aHaIu3a WH(pOpMaIUK; U3BIEKATh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOIECCOB U 3aBUCUMOCTEM.

8 KVIACC

Yucna v BBIYUCIIEHUS

Hcnonp30BaTh HayalabHBIE NMPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHUCEN JUIS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUI; M300pa’kaTh AEHUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOrO KBAaJPATHOTO KOPHS; HAXOAWUTh KBaJIpaTHBIE
KOPHHM, UCHOJb3ysl MpPU  HEOOXOAMMOCTH  KaJIbKYJISATOP;  BBIIOJHATH  IpOCTeifiine
npeoOpa30BaHus BBIPAKEHHH, COAECPIKAIINX KBAApATHbIE KOPHHU, UCIIONIB3Ys CBOMCTBA KOpHEH.

Hcnonp30Bare 3amucu OONBIIMX M MajbIX YUCENl C MOMOINBIO JIECITUYHBIX ApoOei u
creneHel uncina 10.

AnrebpanuecKue BbIPAKCHHS



[IpuMeHATh MOHATHE CTENEHU C LENbIM I10Ka3aTesleM, BBIIOIHATH IMPeoOpa3oBaHUs
BBIPQXECHUM, COJIEp)KalIUX CTENEHM C IIEJIbIM IO0Ka3areleM (C HCIIOJIIb30BAHMEM CIPABOYHOMN
uHpOpMAaLINN).

BBIMONHATE HECTIOXKHBIE TOXKIECTBEHHBIE MPEe0OpPa30BaHUsS PAIlMOHATBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACUCTBUI HaJ MHOTOWICHAMH U aJIr€0panvdecKUMU JAPOOSMH.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHnsaTh 1peoOpa3oBaHUsl BBIPAXKEHUN JUIsI pPELIEHHs Ppa3IM4YHBIX 3a1ad M3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAILHOM MPAKTUKH.

VYpaBHEHMSI U HEPABEHCTBA

Pemarp nuHelHBbIE, KBaJApaTHbIE YypaBHEHUS (C HCIOJB30BAHUEM CIPABOYHOU
uHpOpPMALIMK) U PalMOHAIbHBIE YPABHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIByX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBOANTH IPOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
OpUMEHEHHeM TIpadUyecKuX IpeaAcTaBieHUil (ycTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIN
cucTeMa ypaBHEHUH pELIeHUs, €ClId UMEET, TO CKOJIbKO, U IIP.) C OOPOH Ha aJIFOPUTM y4eOHBIX
IEUCTBUIA.

Ilepexoauth OT cioBecHON (OPMYIMPOBKHM 3a7aud K €€ anredpandyeckoil Mopaenu c
IOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4yl IIOJyYEHHBINH Pe3yJIbTarT.

[IpuMmeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPAaBHEHMSI, OLIEHKHU; PEIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM TEPEMEHHOM M HMX CHCTEMBI; JaBaThb TPaQHUUECKyI0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

OyHKIUU

OmnepupoBarb Ha 0a30BOM YypOBHE (DYHKIMOHAIbHbIE MOHATHS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAueHUs); OMNpeAessATh 3HadeHHWe (QYHKUMU IO 3HAYEHUIO apryMeHTa;
OTIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Crpoutp rpadukm s1eMeHTapHBIX (QYHKIHMH BHAA , Y = X2, Y = X3, Yy = Vx | y :g;
OMHUCHIBAaTh CBOMCTBAa 4YHCIOBOM (GyHKuMH 10 e€ Trpaduxky (mpu HE0OXOAMMOCTH C
HAIPAaBJISAIONIEH TOMOIIIBIO).

9 KJIACC

Yucna 1 BBIYUCIIEHUS

CpaBHUBaTh ¥ YNOPSA0OUYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BeinonHATe apudmeTnyeckue IeiCcTBUS C pallMOHATbHBIMH YHCIIaMH, COYETas YCTHbBIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIaMH.

HaxonuTh 3HaueHus cTeneHel ¢ LeIbIMU MT0Ka3aTeasIMU U KOPHEH; BRIYUCIISTh 3HAYCHHS
YHUCIIOBBIX BbIPAKEHUH.

OxpyryisiTh JAEUCTBUTEIbHBIE YHUCIIA, BBINOJIHATH MPUKUAKY pe3yjbTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

VYpaBHEHMSI U HEPABEHCTBA

Pemarp nuHElHBIE W KBaJpaTHBIE YpaBHEHHS, YPABHEHMsI, CBOISINMECS K HUM,
npocTelime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarp mpocrelimme cucTeMbl IBYX JUHEMHBIX YPAaBHEHMM C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIByX ypaBHEHHH, B KOTOPHIX OJHO YpaBHEHUE HE SIBISIETCS JTUHEHHBIM (110 BU3YyalbHON
orope).



Pemarp mnpocTeifline TEKCTOBBIE 3alaydl alIreOpandeckuM CHocoOOM C IOMOIIBIO
COCTaBJICHUS YPABHEHUS MM CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
NpUMEHEHHEM TpadUUecKuX TpeAcTaBIeHUi (yCTaHABIMBAaTh, WUMEET JM YypaBHEHUE WU
cucTeMa YpaBHEHUI pelIeHus, €ClIi UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHeliHble HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTb peIICHHE
HEPABEHCTB Ha YHCJIOBOW MPSIMOM, 3aMIUCBHIBATH PEILIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemarp cucreMbl JUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME
KBaJIpaTHOE HEPAaBEHCTBO; M300pakaTh peIllIeHHE CHCTEMbl HEPaBEHCTB HAa YHCIIOBOM MPSMOI,
3aMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

OyHKIUU

PacnozaBare  pyHKIIMH W3yYeHHBIX  BHJOB. [lOKa3bIBaTh CXEMaTHUECKU
pacmojoXeHue Ha KOOPAMHATHOW IUIOoCcKOCTH TpadukoB ¢yHkuil Buma: y = kx, y=kx+b,

k o
FaXZ-FbX‘i‘C, FX?’, y:\/X, y:; B 3aBHCHMOCTH OT 3HA4YCHHUH K03(1)(1)I/H_II/I€HTOB; OIIMCBIBATh

CBOICcTBa (DYHKIIUHA.

Ctpouth U u300paxkarh cxeMaTHuecKu rpaduKu KBaIpaTUYHBIX (YHKIIHM, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacnio3naBate  KBaspaTHyHyl0 (QyHKOHIO 10 (GopMmysie, TPUBOAUTH TMPUMEPHI
KBaJIPATHYHBIX (YHKIUI U3 peaTbHON XU3HU, (DU3UKH, TEOMETPHUH.

Apudmernaeckast 1 reoMeTpUIECKas IPOTrPecCuu

Pacnio3naBathe apupMeTHUECKyI0 U TeOMETPHUUECKYIO0 IPOrPECCUH NP Pa3HBIX CIoco0ax
3a/laHusl.

BBIMONMHATE BBIYHMCIEHUS C WCIONB30BaHUEM (OpMyn n-ro uieHa apudMeTHdeckol u
TreOMETPUYECKOM TMPOrpeccHii, CyMMbl MEPBBIX N WIEHOB (C OMOpPOH Ha CHPAaBOYHYIO
nH(popMaIInIO).

Pemrate 3amaun, CBsI3aHHBIE C YUCIIOBBIMH ITOCIIEOBATEIILHOCTSIMHI, B TOM YHCIIE 3a/1a4d
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHMN).

10



IV. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne  HaumenoBanue  pa3neinoB U TeEM

KommuectBo gyacos

0/l | IpOrpaMMmel Beero Kourponbusle | Ilpaktuueckue = IJIEKTPOHHBIC (1 poBeIE)

paboTsI paboThI o0pa3oBaTeNbHbBIC PECYPCHI
1 Yyicnia ¥ BBIYHCICHHS. PalmoHanpHele yncia 25 1 ﬁggg;ﬁi‘;as U7 AL5000 HOK
i ATeOpaTIECe BripuKcr ! . ]r?tpis::jll(;:i;zoo.ru/ﬂ415b90 o
’ ¥ PABHCHI I HEpaBeHeTna 20 ! ]r?ggzjll(r:::jzoo.ru/7f415b90 Ho
4 Koopaunats! u rpapuku. OyHKIMN 24 1 ﬁgg:l;llcr:eefjas CoruTTA15b80 LHOK
P | omopeie mobobmeie ° : s limetsoo T
OBIIEE KOJIMYECTBO YACOB 1o 102 5 0

[NPOI'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KommuectBo yacos

Ne  HaummeHoBaHue  pa3ienoB U TEM
/I IPOrpamMMbI B Koutponbusie  IIpaktuueckue | DIEKTPOHHBIE (mudpossie)
cero paboThI paboThI o0pa3oBaTelIbHbIC PECYPCHI
bubnmnoreka HOK
1 q .K 1
ucina u Beruucienus. KBagpaTHele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna m BeruucieHus. CremeHb ¢ IETbIM 3 1 bubnuoreka HOK
TIIOKa3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BBIP2XKEHHA. | 1 bubnmoreka LHOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHHs M HepaBeHcTBA. KBajpaTHbIE bubGinmoreka [HOK
4 14
ypaBHEHHS https://m.edsoo.ru/7f417af8
5 AnrebOpandeckue BoIpakeHus. KBaapaTHbIii 5 1 Bubnunoreka HOK
TPEXUWICH https://m.edsoo.ru/7f417af8
5 VpaBHeHnss W HepaBeHCTBa. CHCTeMBI 13 bubGimoreka [HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 hgpg:l;ll(r)r:.GeI:;oo.ru 17541748 =
b K
8 Oynakunnd. OCHOBHBIE MTOHATHS 5 noamorexa 1o

https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bubnunoreka HOK
o DyHiuih. HHea0BbIC QYKL o https://m.edsoo.ru/7f417af8
bubnuoreka HOK
10 Hostopene 1 obobmente 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB o 102 5 0
MMPOT'PAMME
9 KJIACC
KonnuectBo yacos
No  HaummenoBanue pas3zienoB u TEM
Konrponsusle  IIpakTuueckue = DIEKTPOHHBIE (undposbie)
I/ IPOrpaMMBbI Bcero
paboThI paboThI 00pa3oBaTeIbHbIE PECYPCHI
1 q Tlei 9 bubmmoTeka IHOK
UCIIa ¥ BEIYUCTICHUs. [lelicTBUTENbHBIC YHCITa https://m.eds00.ru/7f419d08
5 VYpaBHEHHS W HEPABEHCTBA. YPaBHEHUS C 14 1 bubnuoreka HOK
OJTHOM TIepeMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus u  HepaBeHCTBa.  CHCTEMBI 14 1 bubnuorexa HOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubanoreka 1IOK
4 .H 1 1
YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 6 https://m.eds00.ru/7f419d08
bubnmoreka IHOK
> Dyt 16 1 https://m.edso00.ru/7f419d08
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

5 q 15 bubnuoreka oOK
HCTOBBIE HOCHCAOBATEIbHOCTH https://m.eds00.ru/7f419d08
7 IloBTOpeHme, o0000ImEHNe, CHCTEMAaTH3AIM 18 bubanoreka LHOK
3HAHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YJACOB 110 102

I[MTPOI'PAMME
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https://m.edsoo.ru/7f419d08

V. YYUEBHO-METOANWYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MHPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYHEHUKA

» Maremaruka. AnreOpa: 7-i kiacc: 0a30BbI ypoBeHb: yueOHHK, 7 kiacc/ Makaperues FO.H.,
Munmrok H.I'., HemkoB K.W. u apyrue; nox pen. TemskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3maTeanpcTBO «IIpocsenieHne»
* MaremaTtuka. AnreOpa: 8-if kimacc: 06a30BbIM ypoBeHB: y4eOHMK, 8 kiacc/ MakaperaeB FHO.H.,
Munmtok H.I'., Hemko K.M. u apyrue; nmox pea. TemskoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«3narenbcTBO «IIpocBemienue»
* Marematuka. Anredpa: 9-i kmacc: 0a30BbI ypoBeHb: y4ueOHUK, 9 wimacc/ MakaperueB HO.H.,
Munmiok H.I'., Hemxos K.W. u apyrue; nox pen. TemskoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubnuoreka [{OK
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