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[TOACHUTEJIbHAA 3AIINCKA

Anrebpa sSBISIETCS OJJHUM W3 OMIOPHBIX KYPCOB OCHOBHOTO 0011IeT0 00pa30BaHMUS:
OHa o0ecrneynBaeT M3y4YeHHUE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO NIl IPOAOJIKEHUS 00pa3oBaHUs U
B TOBCEIHEBHOW >XM3HU. Pa3BuTHe y oOydalomuxcsi HAyYHBIX MPEACTABICHUN O
MPOUCXOXKICHUH W CYITHOCTH aJIreOpandeckux aOCTpakIui, Crmoco0e OTpaKeHUS
MaTeMaTUYeCKOW HAyKOW SBJIEHWW W TIPOIECCOB B TPHUPOAE U OOIIECTBE, POJH
MaTeMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM TIO3HAHWH M B TIPAKTHKE CIIOCOOCTBYET
(GopMUPOBaHNIO HAYYHOTO MHPOBO33PEHUS W KA4YECTB MBIIUICHUS, HEOOXOIUMBIX JIJIsI
ajanTay B COBpeMEHHOM mudpoBoM obOmiecTBe. M3ydenne anredpbl oOecriedynBaeT
pa3BUTHE yMEHUS HAOI0IaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JICHCTBUSL W BBIBOJBI, (GOPMYyIUpOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl
oOecrieuynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHAS OOYYarOMIMXCS: OHU HCIIONB3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIC PACCYXACHHS, O000OMEHNEe W KOHKPETH3AIIHIO,
abctparupoBanne u aHanoruro. OOydeHue anredOpe IMpenanoyiaracT 3HAYUTEIHHBIN
00BEM CaMOCTOSTENHPHOU JCATEILHOCTH OOYYAIOIIUXCS, MO3TOMY CaMOCTOSITEIBHOE
peIIeHHE 3aa4 SBISICTCS peaTu3aiel 1eITeIbHOCTHOTO MPUHITATIA O0YICHHUS.

B crpykType mporpamMmbl ydeOHOro Kypca «AmnreOpa» naias OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIHbHO-METOIMUECCKUE JTUHUH
«Yucnma © BBIUHCICHHUS», «AnreOpanueckue BbIpaXEHUs», «YpaBHEHUA W
HepaBeHCTBa», «DyHkiumW». Kaxnas W3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHHSI Kypca, B3aUMOJECUCTBYS C IPYTHUMHU
ero JuHHsAMU. B Xome wu3ydeHHss y4eOHOro Kypca OOydYaroluMCsl MPUXOIUTCS
JIOTUYECKU PaCCYXKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBs3U C
ATUM B IpOorpaMMy y4eOHOro Kypca «Anredpay» BKIFOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPEACTABICHHBIC BO BCEX OCHOBHBIX pa3fiellax MaTeMaTHYecKOro oOpa3oBaHWs W
CITIOCOOCTBYIOIINE OBJIAJICHUIO 00yJarOIUMUCS OCHOB YHUBEPCAILHOTO
MaTeMaTH4ecKoro s3bika. CojiepKaTeabHOM U CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO
Kypca «Anredpay sBIISIETCS €r0 HHTEIPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHUM «YHCna W BBIYMCICHUSD CIY>KUT OCHOBOM ISl JAJMbHEWIIETO
M3YyYCHHUS] MATEMAaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYarOlUXCAd JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS IIOJIB30BAaThCS ~alrOPUTMaMH, a TakKkKe
PUOOPETCHUIO TIPAKTUUECKUX HABBIKOB, HEOOXOMMMBIX ISl TOBCETHEBHOM >KH3HH.

Pa3BuTre MOHATHS O YHMCIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa30BaHMs CBSI3aHO C
1



depepanbHan pabouan nporpamma | MatemaTuKa. 5-9 Knaccbl (6a308blit ypOBEHb)

paiuOHAJIbHBIMHA YU UPPALTUOHAJIbHBIMU YUCJIAMU, (1)OpMI/IpOBaHI/ICM HpCI[CTaBJIeHI/Iﬁ 0)
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JNEUCTBUTEILHOM YHCJIE. 3aBEpIICHHE OCBOCHMS UKCIOBOW JIMHUU OTHECEHO K
cpeaHeMy oO1ieMy oOpa3oBaHUIO.

Coneprxanue IByX anreOpandecKux JIMHUHN — «ANTeOpandecKue BIPAKEHUSD U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOIIHUXCS
MaTeMaTUYeCcKOro amnmapara, HeOoOXOAMMOIro [JIsl PEIIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMsl Y4eOHBIM MaTepuan TPYNIUPYETCs BOKPYT pPalMOHAIbHBIX
BbIpaxkeHuil. AnreOpa JIEeMOHCTPUPYET 3HAYEHUE MAaTEMaTUKW Kak s3bIKa JIs
MIOCTPOEHUsI MAaTEeMaTHYECKUX MOJIETIEH, ONMHCAHMS MPOLECCOB U SIBICHUI PEATbHOIO
mupa. B 3amaum  oOyueHus anreOpe BXOASIT TakkKe JalibHEWIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOAUMOro, B YacCTHOCTH, JIJII OCBOEHHUSI Kypca
nH()OpPMATHKH, U OBJIAJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaenuid. [IpeoOpa3zoBanue
CUMBOJIHBIX (OPM CHOCOOCTBYET PAa3BUTUIO BOOOpPAKEHMS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxannie  (yHKIIMOHATBHO-TpapUUECKON JHMHUHM HAIEJICHO Ha TOJy4YeHHUE
OoOy4JaronMMuUCs 3HaHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOM MOJEIH st
OMHCaHUsl W HCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB U SABICHUH B MPUPOAE H
obmiectBe. M3ydeHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS
UCIIOJIb30BATh PA3JIMUHbIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKa MAaTEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpPOBaHUE TIPE/ICTABICHUNA O POJIU
MaTeMaTUKHU B Pa3BUTUU UBWIN3ALNH U KYJIbTYPHI.

CornacHo ydyeOHOMY TulaHy B 7-9 Kkiaccax u3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfenbl coiepxkanus: «Yucna u
BBIYUCIICHUS», «ANTeOpandecKue BbIPAXKEHUS», « Y paBHCHUSI U HEPABEHCTBAY,
«DyHKIHUNY.

OO61iee 9nCio 4acoB, peKOMEHIOBAHHBIX ISl U3yUEHHUS yueOHOTO Kypca «Anredpay, —
306 yacoB: B 7 kinacce — 102 yvaca (3 gaca B Henento), B 8 kinacce — 102 yvaca (3 yaca B
Henemo), B 9 kimacce — 102 gaca (3 yaca B HeJIelO).

COIEPKXAHUE OBYYEHUA

7 KJIACC Yucjia 1 BoIYHCJIEeHUS

JlpoOu OOBIKHOBEHHBIE W JICCATHUYHBIC, TIEPEXOA OT OJHOW (DOPMBI 3alUCU APOOCH K
npyroi. lloHATHe panuOHATBLHOTO YHCHA, 3aluCh, CpPaBHEHWE, YHOPSIOYHBAHUE
palMOHANBHBIX 4YHCENl. Apu(METHYECKHE ACHCTBUS C palMOHATHHBIMA YHUCIIAMHU.
Pemenue 3a1au u3 peaybHON MPAKTUKHU Ha YaCcTH, Ha JPOOH.

CrereHb ¢ HaTypaJIbHBIM IMOKa3aTeIeM: ONpeIelieHue, MpeoOpa3oBaHue BhIPAKECHUN HA
OCHOBE OIPEICNICHHUS, 3aMICh OOIBIIX YKce. [[poneHTsl, 3amuch MPOIICHTOB B BUJIC
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Apobu u 1pobdu B BUIE MPOLEHTOB. TpH OCHOBHBIE 3a/layll HA MPOICHTHI, PEIICHHE
3a/1a4 U3 peaJbHON MPAKTHUKHU.

IIpuMeHeHne NPU3HAKOB JENMMOCTH, Pa3JI0KEHUE HA MHOKUATEIN HATypaJIbHbIX YACE]L.
PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi ¥ oOpaTHasi IPOIOPLMOHAIIEHOCTH.
AJuireOpanvecKkue BbIPAKEHUS

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKECHUSA C IEPEMEHHOU. JlomycTUMBIE 3HAYECHUS
nepeMeHHbIX. [lpencraBieHne 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B BHUAE (DOPMYIIBI.
Boruncnenus no gpopmynam. IIpeoOpa3oBanne OyKBEHHBIX BbIPaXEHHI, TOKIECTBEHHO
paBHBIE BBIPAXECHHs, MpaBWiIa NPeoOpa3oBaHUs CYMM U TNPOM3BEIACHHM, IpaBHUiia
PacKpbITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl u  MHOrouwiaeHel. CreneHb MHoOrowieHa. CllOKE€HUE, BBIYUTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOXKEHHUS: KBAaApaT CyMMBl U
KBaapar paszHocTu. DopMysia pa3sHOCTH KBaapaToB. Pa3nokeHHe MHOIOYJIECHOB Ha
MHOKHTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb  ypaBHEHHUs, TMpaBWwia  NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHU.

JInHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOI'O YpPaBHEHUS,
pelieHre JMHEHHbIX ypaBHeHH. CocTaBi€HHE YpaBHEHH IO YCJIOBHUIO 3a/Jayu.
Pemenne TeKCTOBBIX 3a/1a4 C HOMOIIBIO YPABHEHUMN.

JIuneiiHoe ypaBHEHHUE C JBYyMs IEPEMEHHBIMH U ero rpaduk. Cucrtema ABYX JTHHEHHBIX
YpaBHEHUH C JByMS [EPEMEHHbIMU. PelleHwe cucreM YpaBHEHHH CrocoOoM
NOACTaHOBKH. [IprMepsl peleHnst TEKCTOBBIX 33/1a4 € TIOMOIIBI0 CUCTEM YPABHEHHUIA.

DOYyHKIUU

Koopaunara touku Ha npsmoin. UncimoBble MpOMEXYTKH. PaccTrosHue Mexay AByms
TOYKaMH KOOPAUHATHOU MPSIMOU.

[IpsitmoyronbHast cucrema koopaunat, ocu OX u Oy. AbGcmucca U opArMHATa TOUYKH Ha
KOOpAMHATHOM IulocKocTH. Ilpumepsl rpadukoB, 3anaHHbIX (opMmynamu. YreHue
rpadukoB peanbHbIX 3aBucumocteil. [londarue ¢pynkuuu. I'papuk pynkunu. CpoiicTBa
bynkuii. Jluneiinas ¢ynkmus, e€ rpaduk. ['paduk dynkuuu y = |x|. ['paduueckoe
pELICHUE JTMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC Yncaa u BoIYHCICHUS
KBanpatnslit kopenb u3 yncina. [lonarue o6 upparnroHaibHOM yncie. [lecsaTuunble

NPUOMKCHUST HMppallMOHANIBHBIX uncen. CBoicTBa apuMETHUYECKUX KBaJAPATHBIX
KOpHEH U NX MPpUMEHEHNE K MPe0oOPa30BAHUIO YHCIIOBBIX BHIPAKCHHUHN W BHIYUCIICHUSM.
JlencTBUTENBHBIC YUCIIA.
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Crenens ¢ LICJIBbIM MOKAa3aTeJIEM U €€ CBOMCTBA. CTaH,Z[apTHa}I 3aIIriCh 4ucjia.

AJiredpanyecKue BbIPAKEeHUs!

KBanpaTHblil TpEXuseH, pa3noKeHue KBaApaTHOro TpEXUIeHa Ha MHOKUTEIIH.
Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CroxkeHwue,
BBIYMTAHUE, YMHOXXCHHE, JCJIeHHe anreOpamdeckux apoOed. ParmonanbHbie
BBIPAKEHUS U UX TPeoOpa3oBaHueE.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢hopMmysa KOpHEW KBaJApaTHOTO ypaBHeHHs. Teopema Buera.
Pemmenne ypaBHeHU#, CBOAAIIUXCS K JIMHEHHBIM U KBajpaTHbIM. [IpocTeiimme npo6HO-
palMOHAIIbHBIC YPABHEHHS.

['paduaeckas mHTEpIIpETAINS YPaBHEHUN C ABYMS MIEPEMEHHBIMU M CUCTEM JIMHCHHBIX
YpaBHEHH C JByMs IepeMEeHHbIMU. [Ipumepsl penieHus CUCTeM HEIMHENHBIX
YPaBHEHHUI C IBYMS IEPEMEHHBIMHU.

Peiienre TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

UucmoBble HEPAaBEHCTBA M HX CBOMCTBAa. HepaBeHCTBO € OJHOW MEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKUUHA

[Monstne Qynkumu. OO6macTh OMpENENeHHs W MHOXECTBO 3HAYEHUH (DYHKITHH.
CniocoObl 3a1aHust PyHKITUH.

I'padpux pynknuu. Ytenue cpoiictB PyHkimu no e€ rpaduxy. [Ipumepsl rpaduxon
(YyHKUIUNA, OTPaXKaoIUX PEeAIbHbBIE MPOLECCHI.

@DYHKIMHU, OMUCHIBAIOIINE TPSIMYIO0 U 00paTHYIO MPOMOPIMOHATBHBIE 3aBUCUMOCTH, UX
rpadguku. OyHKIUU Y — y =¥,y x, Y=|x|. I'paduueckoe peiieHne ypaBHCHUH U
CUCTEM ypaBHEHMH.

9 KJIACC Yuciia v BBIYUCJICHUASA
PammonanpHpie  4YmClia, WpparMOHANBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE

AecsTUUHbIE TpoOH. MHOXKECTBO JEWCTBUTEIBHBIX YUCEIN, ACHCTBUTEIbHBIC YUCIIA KaK
OECKOHEUHbIE JAeCATUYHBbIE ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXY
MHO>KECTBOM JICHCTBUTEIIBHBIX YMCET U KOOPAUHATHON MPSMOM.

CpaBHeHHE JEHCTBUTEIBHBIX YHUCEN, apu(PMETHUECKHE JAEUCTBUSA C ACHCTBUTEIbHBIMU
YU CJIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIEr0 MHpPA, JJIUTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM
MUDE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYUHBI, TOYHOCTh NpUOIMKeHus. OKpyIJIEHUE YHUCEll.
IIprkuaka u OLEeHKa PE3yabTaTOB BBIUYNCICHHM.
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YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHEeHME. Pemienne ypaBHEHUH, CBOASIUXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne ypaBHEHHW, CBOASALIMXCS K  KBaJApaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelleHUs ypaBHEHUW TPETbEW U UYETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne  ApoOHO-pallMOHAIIBHBIX ~ ypaBHEHUW. PemieHue  TEKCTOBBIX — 3a1ad
aredpan4eckuM METOIO0M.

VYpaBHeHHEe ¢ ABYMs MEpEMEHHBIMU M ero rpaduk. Pemenue cucreM IBYX JMHEHHBIX
YPaBHEHUN C JByMs II€pEMEHHBIMU. PelieHue cucreM [ByX YpPaBHEHHH, OJHO U3
KOTOPBIX JIMHENHOEe, a Jpyroe — BTOpoil creneHu. I'paduueckas HHTEpHpeTarus
CUCTEMBI YPABHEHUM C IBYMS IIEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a7a4 aaredpanyecKuM CriocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHON. Pemenue cuecrem JIMHENHBIX
HEpPaBeHCTB C OJHOW nepeMeHHOH. KBanaparHele HepaBeHcTBa. ['paduueckas
MHTEPIPETALNsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DyHKUNHA
Ksampatnunas pynkuus, e€ rpaduk u cBoiicta. [lapabosia, KoopauHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPHUHU MapadoIbl.

n ux

b
Tpaduxu pynxumit: ¥ ~ fx, y=#kx+b y=_,y= x3y=+x y= |x|,

CBOMCTBA.

YuciaoBbie MOCJAEI0BATEIbHOCTH U nmporpeccumn
IlonsiTue YHUCJIOBOM IIOCJIACA0BATCIIbHOCTH. 3aﬂaHI/Ie IMOCJIECA0BATCIIbHOCTH

PEKyppEeHTHOM opMyIoit u Gpopmynoi N-ro uieHa.

Apudpmernueckas u  reoMmerpuueckas nporpeccur. @Popmynbl  N-ro  4jeHa
apu(MeTUYeCKO U TeOMETPUUECKON MPOTPECCH, CyMMBI IEPBBIX N YJICHOB.
N300paxeHne 4ieHOB apu(PMETUYECKON U T€OMETPUYECKOM MPOrpeccuii TOYKaMu Ha
KOODAMHATHOM TUIOCKOCTH. JIMHEWHBIM W 3KCIOHEHIUAIbHBI pocT. CroXKHbIE
IIPOLICHTHI.

HPEAMETHBIE PE3YJIBTATBI

[TpoBepsiemble TpEOOBAHMS K PE3yJIbTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBaTenbHOM MporpaMmsl (7 Kiacc)

Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
poBepseMor | 00pa3zoBaTEIbLHON MPOrPpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHuUs
0 pe3yibTaTa
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Yucna 1 BBIYUCICHUS

1.1

BpinonHsATh, codeTas YCTHbIE W IIHUCbMEHHBIE MPUEMBI,
apupMeTHIeCKrue JEHCTBUS C PAIMOHAIBHBIMU YUCIIAMH

1.2

HaxomuTh 3HAYeHUS YHCIOBBIX BBIPAKEHUH, NPUMCHSITH
pa3HOOOpa3Hbie CIMOCOOBI M MPUEMBl BBIYHMCICHUS 3HAYCHHMA
JIPOOHBIX  BBIPAKEHUM, COAEPXKAIIMX OOBIKHOBEHHBIC U
JEeCSITUUHBIE TPpOOH

1.3

[lepexonute OT oAHOM (HOPMBI 3amUCH YKCET K JAPYroi
(mpeoOpa3oBbIBaTh JECATUYHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOb)

1.4

CpaBHI/IBaTI) " YIIOPAJOYMBATh PallMOHAJIBHBIC YU CJIa

1.5

OkpyrasTh yucia

1.6

BpInonHATP TPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHM,
OLCHKY 3HAUYCHUM YMUCJIOBBIX BBIPAXKEHUU. BBINOIHATH
JNEUCTBHUS CO CTEIIEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMU

1.7

IIprMeHATh IPU3HAKKA JETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN
HaTypaJbHbIX YHACEII

1.8

Pemlatb nmpakTUKO-OPUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIE C
OTHOLIEHUEM BEJIWYWH, NPONOPUUOHATIBHOCTBIO BEJIUYMH,
IPOLIEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEMICHUS 3a/1a4 C
YYETOM  OrPaHUYCHUHU, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OHEKTOB

AnreOpanyeckue BhIpaKEHUSI

2.1

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTUIO U CUMBOJIHUKY,
IPUMEHATH €€ B IPOIIECCE OCBOCHUS yU€OHOr0 MaTepuasa

2.2

Haxoauth 3HaueHHs OYKBEHHBIX BBIPXEHUH NpHU 3aJaHHbBIX
3HAYEHUSAX NIEPEMEHHBIX

2.3

BrimonHsATs peoOpa3zoBaHusl 1EIOTO BHIPAXKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK

2.4

BbInoHATH YMHOXCHHC OJHOYICHA Ha MHOIOYWICH H
MHOT'OWJICHAa Ha MHOI'OYJICH, IPHUMCHATDH (I)OpMy.IIBI KBaapara
CYMMEBI U KBaZpaTta pa3HoOCTH

2.5

OCYHICCTBJ'IHTB Pa3JIOKCHHUEC MHOI'OYJICHOB Ha MHOXHTCIIN C
IIOMOIIIBKO BBIHECCHHA 34 CKOOKU 06IHCFO MHOHNTCIIA,
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IPYIIIUPOBKHU CJIAra€MbIX, IPUMEHEHUs (GOPMYI COKPAIIEHHOTO
YMHO>KEHHUS

[IpumensT npeoOpa3oBaHUS MHOTOWIECHOB MJI PpEHICHUS

2.6 pPa3IMYHBIX 3a/7a4 U3 MAaTEMAaTUKH, CMEXHBIX IMPEIMETOB, U3
peanbHOM MPAKTUKH
27 Hcnonp30BaTh  CBOWMCTBA  CTENIEHEM €  HATypaJbHbIMU
' MoKa3aTesIMU JIJIsl MpeoOpa30BaHus BIPAXKCHUN
3 VYpaBHEeHMsI U HEPABEHCTBA
Pemats nmuHElHBIE YPABHEHUS C OTHOM MIEPEMEHHOM, IPUMEHSS
3.1 paBUiia MEPEX0Ja OT UCXOJHOTO YPABHEHUSA K PABHOCUIBHOMY
eMy. IIpoBepsTh, SABISIETCS JIU YUCIO KOPHEM YPaBHEHUS
392 [IpumeHnsaTs rpaduueckue METOJbl MPU PEIICHUH JUHEHHBIX
' YPaBHEHHI U UX CUCTEM
33 [lonGupats mnpumepbl Tap YHUCEN, SBISAIOMIUXCS pElICHUEM
' JMHEHHOTO YPAaBHEHMS C IByMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JUHEHHOTO
3.4 YpaBHEHHUS C JBYMS TEPEMEHHBIMH; TOJb3YsICh TpaduKoM,
IIPUBOJAMTH PUMEPHI PELIEHUS] YPABHEHUS
35 Pemate cucteMbl JBYX JIMHEWHBIX YPABHEHUM C JBYMs
' NEepEeMEHHBIMH, B TOM YKCIIe TpapuuecKu
CocTaBisaTh W pelIaTh JMHEMHOE YPaBHEHUE WIH CHCTEMY
3.6 JMHEWHBIX YPABHEHUH IO YCIOBUIO 3a]1a4¥, UHTEPIPETUPOBATh
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 MOJTYYEHHBIN pE3yJIbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N306paxaTh Ha KOOPAUHATHOM IIPSMOU TOYKY,
41 COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH,
' WHTEpBaJbl, 3allUCBhIBATh  YHUCJIOBBIE  IPOMEXKYTKH  Ha
anre0pandecKoMm sI3bIKe
4.9 OTMeuarb B KOOPIMHATHOM IIJIOCKOCTM TOYKH IO 3aJaHHBIM
' KOOpAUHATaM
43 Crpouth rpaduku nuHeWHBIX (QyHKUIMA. CTpouTh Trpaduk
' dynKumn y = [X|
OnuceiBaTh € TMOMOIIBIO (PYHKIMI H3BECTHBIE 3aBUCHMOCTHU
4.4 MEXJY BEIMYMHAMHU: CKOPOCTb, BpPEMS, PACCTOSHHUE, IIEHY,

KOJINWYECTBO, CTOMMOCTDb, IMPOU3BOAUTCIBHOCTL, BPEMII, 00BeM
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paboThI

4.5 HaxoauTs 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa

[lonnmats rpaduueckuil crnocod NpeACTaBICHUS U aHAIM3a
4.6 uH(pOpMalH, U3BJIEKATh U HHTEPIPETUPOBATH HH(OPMALIUIO U3
rpauKoOB peasibHbIX MPOLIECCOB U 3aBUCUMOCTEM

& Kjacc

Kon [IpoBepsieMble MPeAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOU
MIPOBEPsieMOT | 00pa30BaTEILHON MPOTPAMMBI OCHOBHOT'O O0IIIETO 00pa30oBaHUs
0 pe3yibTaTa

1 Yucna 1 BBIYUCICHUS

Hcnonp30BaTh HayaldbHbIE IIPEACTABICHHS O MHOYKECTBE
NEUCTBUTENBHBIX YHUCEN [IJI1 CPaBHEHUS, OKPYIJIEHUS U
BBIYMCIICHUN, N300pakaTh JIEUCTBUTENIbHBIE YKCIIa TOUKAaMHU Ha
KOOPJMHATHOW MPSAMOU

1.1

[IpumensaTh moHATHE apU(METUUYECKOTO KBAaIPATHOTO KOPHS,
HaXOJUTh KBaJpPaTHbIE KOPHH, UCIIOIB3YSI P HEOOXOJIMMOCTH
KaJlbKYJISITOP,  BBINOJIHATH  MPeoOpa3oBaHUsl  BBIPAKEHUI,
COJIEpIKAINX KBAJAPaTHbIE KOPHU, UCIIOJIb3YS CBOMCTBA KOPHEM

1.2

Hcnonp30BaTh 3amucu OOJIBIIMX W MaJIBIX YUCEN C TTOMOIIBIO
JECATUIHBIX Apo0Oei u crenenei ynucna 10

1.3

2 AnreGpanueckre BbIpaXKeHUs

[IpuMeHATh TOHSATHE CTENEHH C UENbIM IOKa3aTelieM,
2.1 BBINIOJIHATh ~ MPeoOpa3oBaHUs  BBIPAKEHHM,  COJEpkKaIIuxX
CTEINEHHU C IIeJIBIM TT0Ka3aTeneM

BBITIONTHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs paIlOHATBHBIX
2.2 BBIPQKCHHUI HA OCHOBE MPABWJI ACHCTBHUIA HaJ MHOTOWICHAMHU U
anreOpandyecKuMu IpoosiMu

2.3 PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTENIN

[IpumensT mpeoOpa3oBaHUS BBHIPAKEHUH I pEHICHUS
2.4 pPa3IMYHBIX 3a1a4 U3 MAaTEMAaTHUKH, CMEXKHBIX IPEIMETOB, W3
peanbHOM ITPAKTUKH

3 VYpaBHEHUS U HEpAaBEHCTBA

PewmaTe nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS W palMOHAIbHBIC
3.1 YPAaBHEHHMSI, CBOJAIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHHM C
IBYMs IEPEMEHHBIMU
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3.2

[TpoBoaUTh TPOCTEHUIITNE UCCIECTOBAHMS YpaBHEHUN U CUCTEM
ypaBHEHUH, B TOM 4YHCJIE C TPUMEHEHHEM TpadUuIecKux
NpeICTaBICHUN (yCTaHABIWBATh, MMEET JIM YpaBHEHHE WM
CHUCTEMa YpaBHCHHMU pEIIEHUs, €Cd MMEET, TO CKOJbKO, U
npouee)

3.3

[lepexoauTh OT clIOBECHONM (QOPMYIUPOBKH 3a/ladyd K €€
anredpanvyecko MOJIEIU C MOMOIIbIO COCTaBICHUS ypaBHEHUS
WIM CUCTEMBbl YPAaBHEHU, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4l TIOJIyYeHHBIN Pe3yJIbTatT

3.4

[IprMeHsATh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS,
OLICHKH, PEIIATh JINHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOMN
U UX CUCTEMBI, 1aBaTh rpa)uuecKyro UIUTIOCTPAILIUI0O MHOXKECTBA
pELIECHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIMU

4.1

[Tonnmath U UCHONB30BaTh (YHKIIMOHATIbHBIC TTOHITHS U A3BIK
(TepMHHBI,  CHMBOJMYECKHE  OOO3HAYCHUS), OMPEICTATH
3HaueHue (YHKIUU [0 3HAYCHUIO apryMEHTa, OIpenessaTh
CBOICcTBa (PyHKIIMU TIO €€ TpaduKy

4.2

k
Ctpoutsb rpaduku 3neMeHTapHbIX QyHKIUI BUga: Y = oY= X2,
y = X3, y = |X|, ONKMCHIBAaTh CBOWCTBA YMCIOBON (DYHKIMH TI0 €€

rpaduky

Kox
MpOBEPSAEMOT
0 pe3yJibTaTa

9 kmacc
[TpoBepsieMbIe TTpeIMETHBIC PE3YJIbTAThI OCBOCHUSI OCHOBHOMH
00pa3oBaTeNbHON TPOrPaMMbl OCHOBHOTO OOITIETO 00pa30BaHUS

1

Yucna 1 BBIYUMCICHUS

1.1

CpaBHHBaTh U YHOpSAJOYMBATh  PALMOHAJIBHBIE U
UppALMOHAJIbHBIE YnCa

1.2

BoinmonusaTe apudmeTnueckue AEUCTBUA C PalUOHAIBHBIMU
YUCJIAMHU, COYETAsi YCTHBIE U IMCbMEHHBIE ITPUEMBI, BBIIIOJIHATH
BBIYMCIICHUSI C UPPALMOHAIBHBIMY YHCIIAMU

1.3

HaXOI[I/ITI) 3HAUECHHUSI CTEICHEH C OCJIbIMHA II0OKAa3aTCILIMHU U
KOpHeﬁ, BBIYMCJIATh 3HAYCHUA YU CJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJI}ITB I[CﬁCTBHTCJ'IBHBIC 4qncCila, BBIIIOJHATL MMPUKUIKY
pe3yiibTara BBI‘{I/ICJ'ICHI/II\/'I, OLCHKY YHCJIIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

10
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2.1

PemaTte nuHEWHbIE M KBaJApPATHbIE YpaBHEHUS, YpaBHEHUS,
CBOJSIIMECS K HHUM, MpocTeiire ApoOHO-palMOHAIbHbIE
ypaBHEHUS

2.2

Pemate cucteMbl JBYX JIMHEWHBIX YPABHEHUM C JBYMS
NEPEMEHHBIMU M CUCTEMBI JBYX YPABHEHUU, B KOTOPBIX OJHO
YPAaBHEHHE HE SBIIACTCS JINHENHBIM

2.3

Pemares TekcTOBBIE 3amaudM anreOpamvecKuM CIOCOOOM ¢
MOMOIIBIO COCTABJICHUS ypPaBHEHUS WJIH CHCTEMBI JIBYX
YpPaBHEHHI C IByMSI IEPEMECHHBIMH

2.4

IIpoBOoaUTE MpPOCTEUIINE UCCIAEAOBAHUS YPABHEHHU U CHCTEM
YpaBHEHHUH, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpapuuecKux
MPEACTABICHU  (HampuMep, YCTaHaBlIMBaTb, HMEET JIU
YPaBHEHHUE WJIM CUCTEMa YPAaBHEHUW PELICHUS, €CIIU UMEET, TO
CKOJIBKO)

2.5

PemaTe nMHEHHBIE HEPABEHCTBA, KBAJPAaTHBIE HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABEHCTB HA YHCIOBOW TPSIMOH,
3aIIACBIBATh PEIICHUE C MIOMOIIBIO CUMBOJIOB

2.6

PemaTte cuctembl IMHEUHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300paxaTh PEIICHUE
CHCTEMBl HEPABEHCTB HA YHUCJIOBOW MPSIMOMW, 3aIlHCHIBATH
pELICHUE C MOMOIIBI CUMBOJIOB

2.7

Hcnomnb3oBarth HCPABCHCTBA IIPH PCHICHUH PA3JIMYHBIX 3aaa4

OyHKIMU

3.1

Pacmio3naBate (QyHKIIMM W3ydeHHBIX BHJOB. [lokasbiBaTh
CXEMAaTUYECKH PACIOJO0KEHNE HA KOOPAWHATHOM IJIOCKOCTH

k
rpadukoB ¢pyHkuuit Buga: y = kx, y=kx +b, ¥ = Y= ax? +

bx + ¢ B 3aBUCHMOCTH OT 3Ha4eHHH KOd()PUIIMEHTOB,
OTIMCBIBATh CBOMCTBA (PYHKIIMIA

3.2

[Toka3pIBaTh CXEMaTHUECKHU PACIIOIOKEHHE HAa KOOPAMHATHOM
miockocTd rpabukoB QyHKIMHA Buga y=+vx, y = |x| u
OTHCHIBATh CBOWCTBA (DYHKIIUH

3.3

Crtpouth 1 n300pakaTh CXeMaTHUYECKU rpapuKy KBaAPaTUUHBIX
GbyHKIU, ONUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (DYHKUMH MO UX
rpadukam

3.4

Pacnio3naBate  KkBagpatuuHylo GyHKIHIO 10  Qopmyie,
OPUBOJUTH MPUMEPHl KBAAPATUUYHBIX (PYHKIUN U3 peasibHON

11
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KU3HU, (PU3UKU, TEOMETPUU

4 ApudmeTrnueckas 1 reOMETpHUUECcKast MPOTrpPeccuu
41 PacrioznaBate  apudmeTrnyeckyro M T€OMETPUYECKYIO
' MPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3a1aHus
BbINONHATE BBIYMCIECHHUSI C HUCIOJB30BaHUEM (POPMYN N-TO
4.2 yjieHa apu(MeTHYecKo U TIeOMETPUYECKOM MPOrpecCHuid,
CYMMBI IIEPBBIX N YJIEHOB
43 N300pakaTh  4jieHbl  MOCHEAOBATENBHOCTH  TOYKAMU  Ha
' KOOPJIMHATHOM MJIOCKOCTH
Pemats 3aJa4H, CBSI3aHHBIE C YHCJIOBBIMU
44 MOCIIEOBATEIBHOCTAMU, B TOM YHCJE 3aJaydl U3 peabHOU
' KU3HU (C  HCIOJB30BAHUEM  KAJbKYISATOpa, IU(POBBIX
TEXHOJIOTHH )
[IpoBepsiemble 31€MEHTHI coaepkanus (7 Kiacc)
Kon [IpoBepsieMblil AIIEMEHT COAEPKAHUSA
1 Hucna v BBIYUCIEHUS
Hpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEX0]] OT OJHOU (HOpMBI
1.1 |3amucu apo6eit k apyroii. [loHsTHE panMOHANIBHOTO YHCIA, 3aIKUCH,
CpaBHEHHUE, YIIOPSIOUMBAHNUE PALIMOHANBHBIX YHCEIl
19 Apudmernueckre NEUCTBUS C pallMOHAIbHBIMUA 4YuCiIaMu. Peienue
' 3a/lay U3 peaybHOW MPAKTUKHU Ha YacTH, Ha ApOOU
Crenenn C HaTypaJbHBIM MOKAa3aTeJIeM: oTpesieTICHUE,
1.3 |mpeoOpa3oBaHuEe BBIpAXKEHUHM HAa OCHOBE OMNpENEICHUS, 3aluch
OOJBIINX YUCENT
[IpoueHThl, 3amuch MPOLIEHTOB B BHAE ApoOM M ApoOUW B BHUAE
1.4 |npoueHtoB. Tpu OCHOBHBIE 337]a4H HA MPOLEHTHI, PEIICHHUE 3a/1a4 U3
peanbHOM ITPAKTUKH
15 [IpumeHeHne NPU3HAKOB AETUMOCTH, PA3lOKEHHE Ha MHOXKUTEIU
' HaTypaJbHbIX YHACEII
16 PeanbHble 3aBUCHMOCTHM, B TOM 4YHCIE TMpsMmas u oOpaTHas
' IPONOPLIMOHATIEHOCTH
2 AnrebpanvecKkue BhIPaKCHUS

12
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HCpCMCHHBIC, YUCJIOBOC 3HAUCHHUCE BLIPpAXCHHA C HCpCMCHHOﬁ.

2.1
JlommycTuMble 3HaYEHUs! TEPEMEHHBIX
99 [IpencraBieHne 3aBUCUMOCTH MEXy BEIMUYMHAMU B BUIE (POPMYIIBL.
' Boruucnenus no popmynam
23 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHBIC
' BBIPAKEHHUS
2.4 | CBoiicTBa CTENEHHU C HATYPaJIbHBIM [TOKA3aTEIEM
25 OnHowiensl W MHOrowieHsl. CreneHp MHorowieHa. CloOeHHe,
' BBIYMTAHKUE, YMHOKEHIE MHOTOUJICHOB
@®opMyIbl COKPAIICHHOTO YMHOXKEHHS: KBaJpaT CyMMBbI M KBajapat
2.6 |pasHoctu. ®opmyna pa3HOCTH KBaAPaTOB. PaznoxeHne MHOTOWICHOB
Ha MHOXKUTENU
3 VYpaBuenus
31 VYpaBHeHUe, KOpeHb YpaBHEHHMs, TpaBuia peoOpa3zoBaHUsA
' ypaBHEHUS!, pABHOCUJILHOCTh YPaBHEHUI
32 JluHeliHOe ypaBHEHHME C OJHOM IIEPEMEHHOW, YHUCIO KOPHEU
' JIMHEWHOTO YPABHEHUS, PEIICHUE JIMHEWHBIX YPAaBHEHUH
33 CocTaBrneHue ypaBHEHUI MO YCIOBHUIO 3a/1ayd. PerieHne TeKCTOBBIX
' 3a/1a4 C MOMOIIBIO YPaBHEHUI
3.4 |JluneiiHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JMHEHHBIX YpPaBHEHMH C JABYMsI TE€PEMEHHBIMHU.
3.5 |Pemenue cucrem ypaBHeHHH crocoOoM MoAcTaHOBKU. I[Ipumepsl
pEIIeHUs] TEKCTOBBIX 33/1a4 C MOMOUIBI0 CUCTEM YpaBHEHU I
4 Koopaunate! u rpaduku. OyHkiuu
4.1 |KoopauHaTa TOYKM Ha NPSAMOM
42 YucnoBble mnpomMexyTku. PaccTosHue MexXay JIByMS TOUYKAMHU
' KOOPJMHATHOW MPSAMOU
43 [IpssimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AOcuucca u
' OpJMHATa TOYKH Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHBIX GopMynamu. UYreHue TrpaduKoB
' peanbHbIX 3aBUCUMOCTEN
4.5 |Ilonstue pynkuuu. I'padux ¢pynkun. CoiicTBa QyHKIUH

13
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4.6 |Jlunetinas ¢ynkmus, ee rpaduk. ['paduk GyHKIUN y = [X]
47 ['padmyeckoe penieHue TUHEHHBIX YpPaBHEHUNW M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
Kon 8 kiacc
[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS
1 Yucna v BBIYUCIICHUS
11 KBagpatsblii kopeHb u3 uncina. [lonsitue 00 uppalmoHaibHOM YHUCIIE.
' JlecsTuunbie MPUOJIMKEHUS UPPALIMOHATIBHBIX YUCE
CaoiicTBa apuMEeTUYECKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHHUE K
1.2 |mpeoOpa3oBaHHMIO  YHCIOBBIX  BBIPQKEHUHW UM BBIYUCICHHSIM.
JlencTBUTENBHBIEC YUCTIA
13 Crenens ¢ 1eNbIM MTOKa3aTeleM U ee cBoicTBa. CTaHIapTHAs 3aMUCh
' qyycia
2 AnrebpanvecKkue BhIPAKCHUS
21 KBagpaTHblii TpexusieH, pa3joKeHHE KBAaJpPAaTHOTO TpeXujeHa Ha
' MHOXHUTEIN
2.2 | AnreOpanueckas 1po0b. OCHOBHOE CBOMCTBO anre0panyeckoil 1podu
23 CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JCJICHHE allreOpanyecKux
' npo0eit
2.4 | PanuoHanbHbIE BBIpAKEHUS U UX MTPE0Opa30BaHUE
3 VYpaBHEeHUsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, hopmyia KOpHEH KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 |Pemuienue ypaBHeHUH, CBOAAIIMXCS K JMHEHHBIM U KBAJPATHBIM
3.3 |IIpocreitmme npoOHO-paiiOHaIbHbIE YPAaBHEHUS
['padmyeckass uHTEpHIpeTaIisl YPAaBHEHUN C IBYMS NEPEMEHHBIMU U
3.4 |cucteM NUHEHHBIX YpaBHEHHH C AByMsi MepeMeHHbIMU. [lpumepsl
pEIIEeHUsI CUCTEM HETMHEHHBIX YPaBHEHUI C ABYMS MTEPEMEHHBIMU
3.5 |PemeHue TeKCTOBBIX 3a71a4 alreOpanyeckuM Crocooom
3.6 |YwucioBble HEpaBEeHCTBA U UX CBOMCTBA
3.7 |HepaBeHCTBO C OAHOM TIEpEMEHHOM

14
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3.8 |PaBHOCMJIBHOCTH HEPABEHCTB
3.9 |JluHeliHble HEpaBEHCTBA C OJHOM MEepeMEHHON
3.10 |Cuctemsl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
4 OyHKIIUU
41 [Tonstue ¢pynknuu. O61acTh ONMpeneaeHus 1 MHOXKECTBO 3HAUCHUU
' ¢bynakun. CrocoOs! 3aganust PyHKIMHA
4.2 |I'paduk pynkuuu. YreHune cBONCTB GYHKIIMH 1O €€ rpaduKy
4.3 |IIpumepsl rpadukoB GyHKIIMM, OTPAXKAIOIINX peasIbHbIE MTPOIECCHI
44 OyHKIMH, OMUCHIBAIOIINE MPAMYIO0 U OOpPaTHYIO MPOMOPIMOHATBHBIE
' 3aBUCUMOCTH, UX IpaduKu
45 |@ynknumy = x4y = X3
46 |®ynxupm y=+x,y = x|
4.7 |I'paduyeckoe penieHrne ypaBHEHHN U CUCTEM YpPaBHEHUI
Kon 9 knacc
[IpoBepsieMblil 2JIEMEHT COIEPKAHUS
1 Yucna v BEIYUCIICHUS
11 PaunonanbHbpie uuMcia, HMppalMOHAIbHBIE YHCIA, KOHEYHbIE U
' OECKOHEUHBIE JEeCATUUHbBIC TPOOU
MHOXKECTBO JEUCTBUTENBHBIX YHUCEN, JCHUCTBUTEIBHBIE UYHCIIA KaK
19 OeckOHEUYHbIE  JecSITUYHble Jpodu. B3aumHO  OmHO3HAYHOE
' COOTBETCTBHE MEXKIY MHOXXECTBOM JCHCTBUTEIBHBIX YHCET U
KOOpJMHATHOH npsiMoid. CpaBHEHHE IEWCTBUTEIIbHBIX YMCET
1.3 |Apudmernyeckue eHCTBUS C JEHCTBUTEILHBIMHI YACIAMU
N3mepenusi,  npuONkeHus,  OUEHKU.  Pasmepbl  0OBEKTOB
OKpY’>KaIOIlIEr0 MHUpPA, MJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM
1.4 |mupe. [Tpubnmxennoe 3HA4YEHUE BEJINYHHBI, TOYHOCTh
npubmkenus. Oxkpyrienue yuncen. [Ipukuaka u oneHka pe3yabTaToB
BBIUKCIICHUN
2 VYpaBHEHUS U HEpAaBEHCTBA
2.1 | YpaBHeHUs C OJTHON NTEpPEMEHHOM
29 JIuneriHoe ypaBHeHME. Pemenune ypaBHEHMH, CBOASIIMXCSA K

JINHEUHBIM

15
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KBagpatHoe ypaBHeHue. PemnieHue ypaBHEHMM, CBOIAIIMXCS K

2.3
KBaIpaTHBIM
24 bukBaaparHoe ypaBHeHue. [IpumMepsl pemieHns ypaBHEHUN TPEThEU U
' YEeTBEPTOM CTENeHel pa3ioKeHUeM Ha MHOKHUTENN
2.5 |Pemenue npoOHO-paiMOHaIBHBIX YPaBHEHHMA
2.6 |Cucrembl ypaBHEHUI
2.7 | YpaBHEHHE C IByMs IEPEMEHHBIMH U €T0 Tpaduk
2.8 |Pemienue cucteM ABYX JTMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
29 Pemenue cucrteM ABYX ypaBHEHUH, OJJHO M3 KOTOPBIX JMHEHHOE, a
' JPYroe - BTOpOM CTeneHu
210 I'paduueckass wuHTEpHpeTanuss CUCTEMBl YpaBHEHUH C JBYyMs
' epPEMEHHBIMU
2.11 |Pemenue TEKCTOBBIX 33/1a4 aIreOpanvaecKuM Crocooom
2.12 |YucnoBble HEPABEHCTBA U UX CBOICTBA
2.13 |Pemenue TMHEWHBIX HEPABEHCTB C OJHOM MEpeMEHHON
2.14 |Pemenue cucteM JMHEWHBIX HEPABEHCTB C OJIHOM MEepeMEHHON
2.15 |KBaapaTHble HEpaBEHCTBA
216 I'paduueckas uHTEpIIpeTalMsi HEPABEHCTB MU CHUCTEM HEPABEHCTB C
' JIBYMSI IEPEMEHHBIMU
3 OyHKIMH
31 KBampatnunas ¢ynkuusa, ee rpaduxk u cBoiictBa. Ilapabomna,
' KOOPJMHATHI BEPIIUHBI apad0Jibl, OCh CHMMETPHH Mapaboibl
3.2 |I'padpuxu ¢pynkumii y = kx, y = kx + b u ux cBoiictsa
. k 3 .
3.3 |I'paduku byHkumii Y =3 Y = X’ M ux cBoficTBa
3.4 |Ipaduxu dyHkmii y=+/x, y = [x| u ux coiicrsa
4 YucrioBble NOCIE0BATEIbHOCTH
Omnpenenenre U cnocoObl 3aJjaHUsl YUCIOBBIX MOCIE0BATENBHOCTEH.
4.1 |3agaHue TMOCIEAOBATEIBLHOCTH  PEKyppeHTHOU  ¢opmysiol U

(dbopmyIioii n-ro YieHa
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4.9 Apudpmernueckast IIPOrpeccusl. DopMyiIbl n-ro YJICHA
' apu(pMeTHYECKO MPOrpeccun, CyMMbI IIEPBHIX N YJIECHOB
43 I'eomeTpuyeckas [IPOrpPECCHs. DopMyIsl n-ro YjIeHa

reOMETPUYECKON POrPECCUU, CYMMBI TEPBHIX N YICHOB

N3o0paxkenre  wWieHOB apu(METHUUECKOW U  TeOMETPHUECKOU

4.4 |mporpeccuil TOYKaMM Ha KOOPAMHATHOW IJIOCKOCTH. JIMHEWHBIN H

AKCIIOHEHIUAIIBHBINA POCT

4.5 |CHOXKHBIE NPOLEHTHI

[Tposepsiembie Ha OI'D o maTemaTke TpeOOBaHUS

K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl

OCHOBHOTI'O 00IIIETO 00pa30BaHUs

Kon
poOBEPsIEMOT
0 TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM
OCBOCHUSI OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOTO
obmero oopazosanus Ha ocHoBe DI'OC

1

Ymenue OIepUpOBaThH HOHSATHUSIMHU: MHOX€ECTBO,
MOJMHOKECTBO, ONEpallMi HaJ MHOXECTBAMHU; YMEHHE
OTIepUPOBATH MOHATUIMHU: Tpad, CBA3HBIN rpad, IepeBo, LUK,
OPUMEHSTh WX TPU PEUICHUM 3a/ady; YMEHHE HCIOJIb30BaTh
rpaduyeckoe TMpEACTaBICHUE MHOXKECTB JJIsi  OMHCAHUS
pEeaIbHBIX MPOIIECCOB M SBJICHHM, MpPU pEHICHUH 3aAad U3
APYTUX Y4EOHBIX MPEIMETOB

YMeHne OrnepupoBaTh IOHITUAMU: ONPEACICHHUE, AKCHOMA,
Teopema, J0Ka3aTelIbCTBO; YMEHUE PACIO3HABATh MCTUHHBIE U
JIOKHBIC BBICKA3bIBaHUS, MIPUBOJAUTH MIPUMEPBI u
KOHTPIPUMEPBI, CTPOUTHh BBICKA3bIBAHUS W  OTPULAHHS
BBICKA3bIBaHUH

YMeHue omnepupoBaTh TOHATUSMU: HaTypajibHOE YHCIIO,
MPOCTOE M COCTABHOE YHUCIO, JEIUMOCTh HATypalbHBIX YHCET,
OpU3HAKKW  JCTUMOCTH, II€JI0€  YUCJIO, MOJYyJdb YHCHa,
OOBIKHOBEHHAsI IpOOb U JIeCATUYHASI ApOOb, CTAaHAAPTHBIA BHUJ
qyclia, palloHaIbHOE YHWCJIO, HPPALUOHAIBHOE  YHCIIO,
apudmeTnyecKkuil KBaJpaTHbIH KOPEHb, YMEHHUE BBIMOIHSTDH
JACHCTBHUS C YUCIAMU, CPAaBHUBATh M YIMOPSIOYMBATH YHCTIA,
IOPEICTaBIATh YWCIA HAa KOOPJIMHATHOW MPSIMOW, OKPYIJIATH
YlClla; YMEHUE [eNnaTh MPUKUIKY M OLIEHKY pe3yjbTara
BBIYUCIICHUN

YMeHue OonepupoBaTh NOHATHUAMHU: CTENEHb C  LEJBIM
nokasareieMm,  apuMeTHyecKuid  KBaApaTHBII  KOPEHb,
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MHOTOWJIEH, anreOpandeckas JIpoOb, TOXIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJlbHOM CTENEeHH OOJbIIe E€IUHUIbI; YMEHUE
BBINIOJIHATH pacyeTbl Mo QopMmysiaMm, MpeoOpa3oBaHMs IIEJIbIX,
JIPOOHO-PAlIMOHANBHBIX BBIPAKEHUW U BBIPAXKEHUN C KOPHSIMU,
pa3oKEHHE MHOIOYJIE€HAa HAa MHOXMTEIW, B TOM YHUCIE C
HCIIOJIb30BaHWEM (OpPMYJ pPa3HOCTH KBaJIpaToB M KBajapaTa
CYMMBI U Pa3HOCTH

YMeHHe OmnepupoBarh IMOHATHSAMHU: YHUCIOBOE PAaBEHCTBO,
YPaBHEHHE C OJHOM IEPEMEHHOM, 4YHMCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE pEIIaTh JIMHEWHBIE W
KBaJIpaTHbIE YpaBHEHHUS, IPOOHO-pAIlMOHANbHBIE YPAaBHEHUS C
OIHOW IIEPEMEHHOM, CHCTEMBI [BYX JIMHEHHBIX YPaBHEHUH,
JMHEMHbIE HEPABEHCTBA U UX CHUCTEMBbI, KBaJpaTHbIE U IPOOHO-
palMoOHaJIbHbIE HEPABEHCTBA C OJJHOM NEPEMEHHOM, B TOM YHUCIIE
[P PELICHUM 3a4ad U3 JPYTUX IIPEAMETOB U IPAKTUYECKHUX
3a1a4; YMEHHUE HCIOJIb30BAaTh KOOPJAMHATHYIO IIPAMYIO U
KOOPAMHATHYK IUIOCKOCTb JUISI M300pa)K€HUs  pelIeHUH
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUAMU: PYHKIUS, Tpapuk GyHKIIUH,
HyTU (QYHKUWHU, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA, MMPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAaHOObIIee M HANMEHbILIeE 3HAYCHHUSI
GYyHKIIMM; yMEHHE  ONEpPHpOBaTh  MOHATUSAMH:  TIpsMas
NPOMOPIMOHANILHOCTh, JIMHEWHAass (QYHKIHS, KBaJpaTUIHAS
byHKIMsa,  oOpaTHas  IPOMOPIMOHAIBLHOCTh,  mapabora,
runepOosa; yMeHHe CTPOUTh rpa@uKku QPYHKIHA, UCTIOIH30BATh
rpaduky A7 OMpEeNieHUsT  CBOMCTB  MPOIECCOB |
3aBHUCHMOCTEH, ISl pemieHHsl 3ajad W3 JPYTux Yy4eOHBIX
MpeIMETOB U peajbHOU JKU3HH, YMEHHE BbIpaxaTh (hopMynamu
3aBHCHUMOCTH MEXIy BETUUMHAMU

YMeHue onepupoBaTth MOHATHSAMHU:  IOCIEAOBATEIBHOCTb,
apupMeTnyecKkas U T'€OMETPUYECKasl TMPOTPECCUU; YMEHHUE
UCIOJIb30BaTh CBOMCTBA IMOCJEIOBAaTEIbHOCTEH, (POpMYyIIbI
CyMMBbI W OOIIEro 4jieHa MpU pElIeHUW 3a7Jady, B TOM YHCIIE
3a/1a4y U3 JPYruxX yIeOHBIX MPEIMETOB U PeaTbHOM KU3HU

YMeHue pemarh 3aJayd pa3HbIX THUMOB (B TOM 4YHCIE Ha
NPOLIEHTHI, T0JIM M YacTH, IB)KEHUE, paboTy, IIEHy TOBAPOB U
CTOMMOCTb TOKYNOK M YCIyr, HaJOrd, 3ajJadyd U3 o00JacTu
yIOpaBJICHUsS] JIMYHBIMU U CEMEUHBIMM (PUHAHCAMH); YMEHHUE
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
[0 YCJOBHUIO 3aJaud, HWCCJIEAOBATH IOJYYEHHOE PELICHUE U
OIICHUBATH MIPABONOA00HOCTh MOJYYCHHBIX PE3yIbTATOB
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YMeHue onepupoBaTh MOHATUSAMU: (puUrypa, TOUKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yrojl, MHOTOYT'OJbHHK, TPEYrOJIbHUK,
paBHOOEIPEHHBII ¥ PABHOCTOPOHHUH  TPEYrOJbHUKH,
NpSMOYTOJIBHBIM  TPEYroJbHUK, MeJHaHa, OHCCeKTpuca u
BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHHK, Mapalljieiorpamm,
poMO, MPSIMOYTOJIBHUK, KBaJAPaT, TPANELHs; OKPYKHOCTb, KPYT,
KacarejbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (HUTYpaMH;
yYMEHHE pelaTh 3a/1a4H, B TOM YHCJIE U3 MOBCETHEBHOM KU3HHU,
HAa HAXO0XJCHHE TE€OMETPHUUECKUX BEIMYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHnue onepupoBaTh MOHATHSIMH: PaBEHCTBO  (uryp,
PaBEHCTBO TPEYrOJIbHUKOB, napasuieIbHOCTh U
NEPIEeHIUKYISAPHOCTh MPSIMBIX, VYTOJX MEXAY MPSIMbBIMH,
NEPIEeHIUKYIAp, HAKIOHHAs, MpOeKIus, mnoxodue ¢uryp,
MOJI0OHBIE TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
OpsIMOW; YMEHHE pacrno3HaBaTh pPABEHCTBO, CHUMMETPHUIO H
nojgobue ¢Guryp, napauieIbHOCTh U MEPIEHAUKYISIPHOCTH
HPSMBIX B OKPYKaroIIeM MUpe

11

YMeHne onepupoBaTh IMOHATUAMU: JUIMHA, PACCTOSIHUE, YTOJ
(BemuuMHA yrjia, CHHYC M KOCHHYC Yrja TpPEyroJbHHKA),
MJI0MIA/h; YMEHHUE OIICHUBATh Pa3MepPhl MPEIMETOB U O0BEKTOB
B OKPYXKalIlleM MHpPE, YMEHHUE MPUMEHATh (POpPMYIIbl
NEepUMETPA U IUIOMIAJAN MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH
U TUIOLAJU KpyTa, 00bemMa MpsIMOYTOJIbHOTO MapasuieNenumea;
YMEHHUE NPUMEHATh IMPU3HAKK PABEHCTBA TPEYTOJbHHUKOB,
TEOpeMy O CyMMeE YIJIOB TpeyrosibHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOILIEHHUS JJIsI BBIYMCIIEHUS JIMH,
PaCCTOSTHUM, TIIOLIAAET

12

YMenue u300pakarh IJIOCKHE (GUTYpHI W MX KOMOMHAIUH,
MPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEePTEIKHBIX
MHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH
CUMBOJILHOMY OTIHCAHUIO

13

YMeHue omnepupoBaTh MOHATHSAMHU: MPSMOYroJibHAas CHUCTEMa
KOOpPJIMHAT; KOOPAMHATBHI TOYKH, BEKTOP, CyMMa BEKTOpOB,
NPOU3BEJCHUE BEKTOpAa HA YHMCIIO, CKAJSIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPbl M KOOPAMUHATHI JIJIS
NPEICTaBIICHUs JaHHBIX M PEIIEHUs 3a/Jad, B TOM YHUCIE W3
IpYrUX y4eOHbIX MPEIMETOB U peaTbHOM KU3HU

14

YMeHue omnepupoBaTh MOHATHUAMH: CTOJOMKOBBIE M KPYTOBBIE
IyarpamMMbl, TaOJUIbI, cpeaHee apudMeTHYecKoe, MeuaHa,
HauOoJbIlIeE W HAUMEHbIIIEE 3HAYCHHS, pa3Max YHUCIOBOTO
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HaObopa;  yYMEHHME  U3BJIEKaTh,  MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(GOPMAIIUIO, IPEICTABICHHYIO B Ta0JIMIIaX
U Ha Jarpammax, OTpa)kalol[yl0 CBOMCTBA M XapaKTEPUCTUKHU
peanbHBIX TMPOLIECCOB M SBJICHUN; YMEHUE paclo3HaBaTh
M3MEHYMBbBIEC BEJIMYUHBI B OKPYKAIOIIEM MUPE

15

YMeHue  onepupoBaThb  MOHATUAMHU:  CIIyYaWHBIA  OIBIT
(cmyuyaliHbIN HKCTIIEPUMEHT), 3JIEMEHTAapHOE coOBITHE
(3JIeMEHTapHBIM  MCXO0J) CIAyYallHOTO OMbITa, Clly4aliHOE
COOBITHE,  BEPOSTHOCTb  COOBITHUS;  YMEHHE  HaXOJUTh
BEPOATHOCTH  CIy4YallHBIX  COOBITHMMI B ONBITaX  C
PAaBHOBO3MOXHBIMH ~ AJIEMEHTapPHBIMUA  COOBITHSIMH; YMEHUE
pemath 3aJayd METOJOM OpPraHM30BAaHHOTO Tmiepedopa U C
WCMOJIb30BAHUEM MPABWIIA YMHOXKECHUS; YMEHUE OLICHUBATh
BEPOSITHOCTH PEAJTbHBIX COOBITUN W SBJICHHWH, MIOHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITHI B
OKPYKAIOIIEM MHpPE U B HKU3HHU; 3HAKOMCTBO C ITOHATHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX
YUCEJl ¥ €r0 POJIbIO B MAaCCOBBIX SIBJIEHUSAX

16

YMmenue BbIOMpaTh MNOAXOASAIIMNA W3YYEHHBIH METON I
peleHns 3aJadd, IPUBOAWUTH IIPUMEPHl MAaTEMATUYECKHUX
3aKOHOMEpPHOCTEM B NPUPOJAE M JKU3HU, PACIO3HABATh
IPOSBJICHHE 3aKOHOB MATEMAaTUKU B HMCKYCCTBE, OIIMCBHIBATh
OTJEIbHBIE BBIAAKOLIMECS pE3yJbTaThl, IMOJYYEHHBIE B XOJ€
pa3BUTHS MATEMATHMKWM KaK HayKd, IPUBOIAUTH IPUMEPHI
MAaTEMAaTUYECKUX OTKPBITUM U MX aBTOPOB B OTEYECTBEHHOU U
BCEMHUPHOU UCTOPUU

[lepedensb 3€EMEHTOB coiepKaHus, IpoBepsieMblx Ha OI'D
10 MAaTEMaTUKe

Kox

[IpoBepsieMblil AIEMEHT COAEPKAHUSA

Yucna 1 BBIYUMCICHUS

1.1

Harypanbubie u nensle uncina. [Ipu3Haku 1eJIMMOCTH LENBIX YUCEN

1.2

OOBIKHOBEHHBIC M JCCATHUYHBIC APOOU, MPOILEHTHI, OCCKOHEYHBIC
MEPUOIUYECKHE TPOOH

1.3

PannonanbHbie qHClIa. Apudmernueckue onepauuu C
palMOHAIbHBIMU YUCIIAMU

1.4

JleiictButenbHble  uuciaa.  Apudmernyeckue — omepauudd  C
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,Z[CﬁCTBPITCJIBHBIMH qucCjiaMHu

1.5 |IIpubnuxeHHbIC BBIYUCICHUS, TPABHIIA OKPYTJICHUS, TPUKUAKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHUN
2 AnreGpanueckre BbIpaXKeHUs
2.1 | bykBeHHBIE BhIpaKeHHUs (BBIPAKESHUS C TIEPEMEHHBIMH )
2.2 |Crenenb ¢ uenbiM mokazaTeneM. CTeNeHb C palMOHAIbHBIM
noka3atesneM. CBOWCTBA CTETICHH
2.3 |MuorowieHbl
2.4 | AnreGpanueckas Apo0b
2.5 |ApubmMernueckuii KOpeHb HaTypaJlbHOM cTeneHu. JlehcTBus c
apu(pMeTHYECKUMHU KOPHSIMH HATypaJIbHON CTETICHU
3 VYpaBHEeHUsI U HEPABEHCTBA
3.1 |lensie u apoOHO-pallMOHANIbHBIE ypaBHeHUsS. CHCTEMBI U
COBOKYITHOCTH YPaBHEHUM
3.2 |lensie wu apoOHO-palMoHadbHbIE HepaBeHCTBA. CuHCTeMBI U
COBOKYITHOCTH HEPABCHCTB
3.3 | Pemenue TekCcTOBBIX 3a1a4
4 YucnoBbie OCIEA0BATEIHLHOCTH
4.1 |IlocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH
4.2 |Apudmerndeckass u TeoMeTpuueckas mporpeccuu. Dopmyna
CJIOKHBIX TTPOIICHTOB
3) OyHKIUHU
5.1. |®yukius, cnocoObl 3aganus GyHkiuu. ['paduk dynkiuu. Obmacth
OTpeieNieHUus] U MHOXKECTBO 3HaueHWid (QyHkumu. Hymn QyHkmmm.
[IpoMexyTkr 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH
¢byakmun. MakcumyMbl ¥ MUHUMYMBbl (QyHkuud. Haubonbiiee u
HauMEHbIIIee 3HAUYCHNE (PYHKIIMH Ha IPOMEKYTKE
6 KoopauHatel Ha MPsSIMON U TIIIOCKOCTH
6.1 |KoopaunatHas npsmMas
6.2 |JlekapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7 ['eomeTpus
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7.1 |T'eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 | TpeyronpHuk
7.3 | MHOroyroibHUKH
7.4 | OKpyXHOCTb U KpyT
7.5 |H3MmepeHne reoMeTpUIeCKUX BETMYUH
7.6 |BekTopsl Ha MIIOCKOCTH
8 BeposiTHOCTh U cTaTUCTHKA
8.1 |OmnmcarenbHas CTaTUCTUKA
8.2 |BeposTHOCTb
8.3 |KomOunaropuka
8.4 |MuoxecTBa
8.5 |I'padn
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TEMATHYECKOE
INJIAHUPOBAHMUE 7 KJIACC
Hanmenosanue pasaena  KoquuecTso OCHOBHOE OCHOBHBIC BUBI ACATEIHBHOCTH 00YYaIOMIUXCS
(Temnl) Kypca 4acoB COJIEPIKAHNE
Ywucna U BEIYUCIIEHUS. 25 C 6 6
Momsmie HCTEeMATH3UPOBATH H 000ramaTh 3HAHUSA O

PaHI/IOHaJIBHLIC qucia

pPalMOHAIILHOTO YKCIIA.
ApudmeTnueckue
JICUCTBUS C
palMOHAILHBIMU
yuciaamu. CpaBHEHHUE,
yIOpsIIOUMBaHUE
palMOHAJIHBIX YHCEL.
CrereHs ¢
HaTypaJlbHbIM
nokasareiyieM. Pelexnue
OCHOBHBIX 3aJ1a4 Ha
JpOOU, IPOIIEHTHI U3
peaqbHON MPAKTUKH.
[Ipy3HaKK 1EIUMOCTH,
pa3JIoKEeHUs Ha
MHOKHATEIIN
HaTypaJabHbIX YHCEIL.

OOBIKHOBEHHBIX U JCCATUYHBIX I[p06}IX.

CpaBHMBATH U YIIOPAI0YMBATH APO0H, TPeOOPa30BBIBAS TIPH
HEO0OXOIUMOCTHU ACCITHUUHBIE TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
NECATUYHYIO IPOOb.

IIpumeHsaTH pasHooOpa3Hbie CIIOCOOBI U MPUEMBI
BbIYUCJICHHUS 3HAYCHUI IPOOHBIX BbIPAXKEHUH,
conepKanmx OOBIKHOBEHHBIC U ICCATUIHBIC APOOH: 3aMEHSITh
MpU HEOOXOIUMOCTH JECATHIHYIO TPOOb OOBIKHOBEHHOU 1
O0OBIKHOBEHHYIO JIECATUYHOM, MPUBOAUTH BhIpakeHHe K hopme,
HauOoJsee ya00HO! Al BBIYUCIICHHM, TPeoOpa30BbIBATh
JPOOHBIC BRIPAKEHUSI HA YMHOXKEHUE U JICTICHUE JECATUIHBIX
npo0eii K ACHCTBUAM C I[ETBIMU YUCIaMHU.

IIpuBOAUTH YK CJIOBBbIE M OYKBEHHbIE IPUMEPbI CTCTICHH C
HaTypaJbHBIM TIOKa3aTesieM, OOBSICHSSI 3HAYCHUST OCHOBAHHMS
CTEIIEHH M MOKa3aTelIsl CTSIICHU, HAaXOAUTh 3HAUCHUS CTEIICHEH
Buja a" (a — 1000¢e paloHaILHOE YUCIIO, N — HATypaIbHOE
YHCIIO).

11
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PeanbHbIE 3aBUCUMOCTH.
[Ipsimast u oOpatHas
MPONOPIHUOHAIBHOCTH

ITonuMaTh CMBICH 3amucH OOJIBIIMX YHCE C IOMOIIBIO
NECATUYHBIX Japo0ei u creneHeil yucia 10, npuMeHATh UX
B peajbHbIX CUTYaIIHsIX.

IIpyMeHATH NPU3HAKY JACIIUMOCTH, PA3JI0KEHHS Ha
MHOXHUTEIN HATyPAIbHBIX YUCE].

PemaTh 3a1aum Ha 4acTu, IPOLIEHTHI, MPONOPLIUHU, HA
HaxOXJIeHUE APoOH (IIPOTICHTA) OT BEIMYUHBI U

BEJIMUUHBI 110 €€ Apo0u (IIPOLIEHTY), Tpodu (MPOIEHTA),
KOTOPBIA COCTABIIAET OJIHA BEJIIMYMHA OT APYTOM.
IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3JIUYHBIE PELICHUS,
3alMCU PEIICHUN TEeKCTOBBIX 3a]1a4.

Pacno3HaBaTh M 00BSICHATD, ONIUPASICh HA ONPE/IEICHHUS,
MPsIMO MPONOPLUHUOHATBHBIE U 0OPAaTHO MPOMOPLUOHATIBHBIE
3aBUCUMOCTH MEX/1y BEIUYHMHAMU; IPUBOJAMTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pealbHOr0 MUPA, U3 APYTUX y4eOHbIX
IPEIMETOB.

PemaTh npakTHKO-OpUEHTUPOBAHHBIC 3a/1a4K Ha APOOH,
MPOLIEHTHI, IPSIMYIO U OOPATHYIO IPONOPIUOHATBHOCTH,
IPONOPLUHU

12
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Anrebpanydeckue
BBIPAYKCHUS

27

DbyKBEHHBIEC BBIPAXKEHUS.
[IepemeHHBIE.
JloImyCcTUMBIE 3HaYEHUS
[IEPEMEHHBIX.

DOopMyIIbI.

OBJaanerhb areOpandecko TEPMUHOJIOTMEN U CUMBOJIUKOM,
NPUMEHSTH €€ B IIPOLIeCCe OCBOEHUS yueOHOTO MaTepHalia.
Haxoauth 3HaueHns OYKBEHHBIX BBIPQXKEHUN MIPU 33 JTaHHBIX
3HaYeHUSIX OYKB; BHIMOJIHITH BHIYUCICHUS IO (DOPMYIIaM.
BoinoHsATh peoOpa3zoBaHus LEJIOT0 BhIPAXKEHUS B
MHOTOYJIEH MPUBEJCHUEM MOA00HBIX CIIaraeMbIX,
PAcCKpBITHEM CKOOOK. BHINOJIHATH YMHOKEHHE OAHOUJIEHA

13
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[IpeobpazoBanue

OYKBEHHBIX BBIPAKCHHIH,
PACKpBITHE CKOOOK 1
NpUBEACHNE TTOA00HBIX
crnaraeMbix. CBoiicTBa

CTCIICHU C
HATYpaAJIbHBIM
MMOKa3aTeJIEM.
MHOT0YJICHBI.
Crnoxxenue,
BbIYMTAHHE,
YMHOXEHUE
MHOT'OYJICHOB.
DopmyJib
COKPALLEHHOTO
YMHOKECHUS.
Pa3noxenue
MHOTOYJICHOB Ha
MHOKHTEIIN

Ha MHOTO4YWIEH ¥ MHOTOYJIEHa HA MHOTOUYIEH, IPUMEHATH
(dbopMyIibl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyecTBAATH Pa3I0KEHHE MHOTOWICHOB Ha MHOKUTEIH
MyTEM BRIHECCHUS 32 CKOOKH OOIIIET0 MHOKHUTEII,
MpUMeHEeHUs (OPMYJIbI pa3HOCTH KBAJpaToB, Gopmys
COKpAILLICHHOI'O YMHOEHHSL.

[IpumensiTe npeoOpa3zoBaHNEe MHOTOUWICHOB Ui PEIICHUS
pa3NUYHBIX 33/1a4 U3 MaTEMaTUKH, CMEXHBIX MPEJIMETOB, U3
peabHOUN IIPAKTUKH.

3HAKOMMTBCS ¢ HCTOPHE Pa3BUTHS MaTEeMaTUKU

14
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YpaBHEHUS U HEPABEHCTBA

20

YpaBHEeHUE, IpaBUiIa
npeoOpa3oBaHUs
YpaBHEHUS],
PaBHOCUJIBHOCTD
YPaBHECHUU.
JInHeliHoe ypaBHEHUE

Pemarh TMHENHOE YpPaBHEHUE C OJHOW MIEPEMEHHOM,
NPUMEHss] IPABUJIA NIEPEX0/Ia OT UCXOJAHOTO YPABHEHUS K
paBHOCWIIBHOMY eMy 6oJjiee mpocTtoro Buzia. [IpoBepaTs,
SIBJISIETCS JI1 KOHKPETHOE YUCIIO KOPHEM YPABHEHHSI.
I[Hon0upaTs npuMepsbl ap YUCEl, ABJISIOUUXCS PELIEHUEM
JIMHEWHOTO YPAaBHEHUS C IByMsI IEPEMEHHBIMH.

C OJTHOY ITEPEMEHHOM,
pELIEHNUE JTUHENHBIX
ypaBHEHUU. Pemienue
3a/1a4 C IOMOUIBIO
YPaBHECHUU.

JInHelHoOe ypaBHEHUE C
JBYyMs IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JIMHEMHBIX
YPAaBHEHH C IBYMS
IEPEMEHHBIMU

CTpouTh B KOOPAMHATHOM MJIOCKOCTU TpaduK JMHEHHOTO
YpaBHEHHUS C JBYMs IEPEMEHHBIMHU; MOJIb3YsICh TPaPUKOM,
NPUBOAMTH NPUMeEPbI PELICHNS YPABHEHUS.

HaxoauTs pemeHue CUCTEMBI JBYX JIMHENHBIX YPABHEHUH C
JIByMS IEPEMEHHBIMU.

CocTaBJsITh U peliaTh ypaBHEHUE WIIA CUCTEMY
YPaBHEHUH 110 YCIOBUIO 33/1a4, UHTEPIIPETUPOBATH B

COOTBETCTBUH C KOHTEKCTOM 3aJa4H TIOTyUEHHBIN
pe3yabTar

15
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Koopaunate! u rpaduku.
DOyHKIHUH

24

KoopanHara TO4KU Ha
npsaMoun. Yucioselie
IPOMEKYTKH.
Paccrossaue mexny
JIByMsI TOUKaMH
KOOPAUHATHOM ITPSMOM.
[IpssMoyroJibHas cucrema
KOOpJMHAT Ha
riockocTu. IIpumepsl
rpauKoB, 3aJaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPAMHATHOU MPSIMOM TOUYKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJWHATAM, JIyYH, OTPE3KH,
WHTEPBAJIBI; 3aITUCHIBATh UX HA aITeOpanvaecKoM sI3bIKE.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpPJIMHATAM; CTPOUTH rpaduKN HECIIOKHBIX 3aBHCUMOCTEH,
3aJlaHHBIX (OPMYJIAMH, B TOM YHCJIE€ C TOMOIIBIO [IUPPOBBIX
naboparopuii. [IpuMeHsATH, U3y4aTh MPEeUMYIIECTBA,
HHTEPHPETHPOBATH TpadUUECKHil CIIOCcO0 MPEACTaBICHUS U
aHajan3a pa3HooOpa3HOM KU3HEHHON UH(pOpMAIIIH.
OcBauBaTh noHATHE QYHKIIUN, OBJIAICBATh (PYHKITMOHATBHON
TEPMUHOJIOTUEN.

Pacno3naBarh nuHeitHyo Qynkmnuoo Y = kX + b,

Utenue rpadukoB
pEAbHBIX 3aBUCUMOCTEM.
[Tonstue pynkunu.
['paduk QyHKIMM.
CBoiicTBa (PYHKIIHIA.
JluneitHas QyHKIMS.
[locTpoenue rpaduka
JTUHEUHOUN PyHKIIUH.
['paduk Pynkunu

y=|x|

ONMCBLIBATL €€ CBOWCTBA B 3aBUCUMOCTA OT 3HAYCHUMU
K03 durueHToB K u b.

Ctpoutsb rpadukm muHeriHoOW QyHKMKM, PyHKIUKA Y =| X |.
Hcnoab3oBath 1M poBbIe pecypebl LI IOCTPOEHUS
rpadukoB QyHKUIMN U U3yYEHUS] UX CBOICTB.

HpI/IBOI[I/ITI) IMPpUMCPHBI JIMHEWHBIX 3aBUCUMOCTEH B PCAIBHBIX
IMpoHcccCax nu ABJICHUAX

16
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[loBTOpeHune u 060061IeHNE 6 [loBTOpEHNE OCHOBHBIX BpIOMpaTh, NPUMEHATH OLUEHUBATH CHOCOObI CPaBHECHUS
NOHSTHH W MCTONOB wYHCed, BBIYMCICHHHA, MPeoOpa3oBaHUil  BBIPAKCHHIA,
Kypca 7 KJIIACCa, pemieHUss ypaBHEHUM.
0000uIeHNe 3HAHUIA OCyLIECTBIATH CAMOKOHTPOJIb BBIIOIHACMBIX JICHCTBHI 1
CaMOIIPOBEPKY pe3yJIbTaTa BBIYMCIECHUH, IPEOOPA30BaAHUIT,
MOCTPOCHUM.
Pemiars 3a1a4m U3 peasibHON KA3HU, IPUMEHAThH
MaTeMaTH4eCcKHe 3HAHUS Ul pELIEHUs 3a/1a4 U3 JPYTruxX
IPEAMETOB.
Pemiate TekcTOBBIE 3aJ4a4d, CPAaBHUBATh, BbIOMPATH
CIOCOOBbI PEIICHMS 3aa41
OBIIEE KOJIMYECTBO 102
YACOB 110
[TPOI'PAMME
8 KJIACC
Haumerosanue pasziena  KomaecTso OCHOBHOE OcHoBHBIE BUBI ACSITETLHOCTU 00YUaIOIIUXCS
(Tembl) Kypca JacoB COJEpKaHKE

17
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Yucna 1 BEIYUCICHUS.
KBaapatHbie KOpHU

15

KBampaTHbIii KOpeHb U3
gucia. [loastue 06
UPPANMOHATIEHOM
yucie. JlecsaTuaHbie
MPUOTMKEHUS
MppAMOHATHLHBIX
YHCEJL.

JlericTBUTENBHBIC YHCIIA.

CpaBHeHue

ﬂeﬁCTBHTeHBHBIX YUCCII.

YpaBHeHHE BUIA X2 =
a.

CaoiicTBa
apu(hMETHIECKUX
KBaJPaTHBIX KOPHEW.
[Ipeobpa3zoBanue
YHCIIOBBIX BBIPAKCHHIA,
CoJIeprKaIINX
KBaJIpaTHBIE KOPHU

@opMyIMpPOBaTh ONpeAeIeHre KBaJAPaTHOIO KOPHS U3

qrciia, apu(pMETHIECKOro KBaApaTHOro KopHs. IIpumeHsaTs
ONEPALIMIO U3BJICYEHUS KBAJIPATHOTO KOPHS U3 YHUCIIA,
MCII0JIB3YSl IPU HEOOXOIUMOCTH KAJBKYJIATOP.

OueHnBaTh KBAaJPATHBIC KOPHU LICJIBIMU YHCIIAMH U
NECATUYHBIMU JPOOSIMHU.

CpaBHHMBATB U YNIOPSA0YMBATh PALIMOHAJIBLHBIE U
VPPaLMOHAIbHBIEC YNCIIA, 3aIIMCAHHBIE C IIOMOIIBIO KBaJAPATHBIX
KOPHEHU.

MceenoBaTh ypaBHEHHE X2 = @, HaxOAUTh TOYHBIE U
puOIMHKEHHBIE KOpHU Tipu a > 0.

HccaenoBarb cBOMCTBA KBAaIPAaTHBIX KOPHEH, IPOBOIA
YHUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIB30BAHUEM KaJIbKYJISITOpA
(KoMITIbIOTEPA).

Jloka3pIBaTh CBOICTBA apu()METUUECKUX KBAJAPATHBIX
KOpHEW; MPUMEHSTh UX JIJIs MpeoOpa3oBaHUs BhIPAKCHU.
BbInoHATH peo0pa3oBaHMsA BEIPAKECHUN, COIEPKALIMX
KBaJIpaTHbIE KOPHU. BbIpaxkaTh epeMeHHbIE U3
TCOMETPUYECKUX U (pu3nueckux Gopmys. BeIaucasith

3HAYeHM sl BBIPAKECHUM, COIepKAIIUX KBAJPATHbIE KOPHH,
WCITIOJIB3YsI IPU HEOOXOAMMOCTH KAJIBKYIIATOP.

18
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Hcnonb30BaTh B X0/1€ PELLICHUS 3a/]a4 AJIEMEHTapHbIE
IpEeICTaBICHUS, CBA3aHHBIC C MPUOIMKEHHBIMU 3HAYCHHUSIMU
BEJIMYUH.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTUS MAaTEMATUKU

YUncima W BBIYUCIICHUS.

CrerneHsb ¢ LEIbIM

CrerneHsb C LEIbIM
[MOKA3aTEJIEM.
CraHmapTHas 3alKCh

@opMyTHPOBATH ONpeieIeHHe CTEIIEHHU C LETbIM
MIOKa3aTeJIEM.

OKa3aTeaeM IIpeacTaBiasaTh 3aMUCh OOJBITNX U MAJIBIX YHCEIT B
cia. crangaptHoM Buje. CpaBHMBATD YUCIIA U BEJUYMHbI,
PasmepE! 00TeKTOB 3aMMCaHHbIE C UCTIOJb30BaHueM cteneHu 10.
OKpY>Karouiero mupa (ot
HMcnoab30BaTh 3alIUCh YKCEN B CTAHAAPTHOM BUJIE JIS
AJIEMEHTAPHBIX YACTHI]
110 KOCMUHYECKHX BEIPKCHUSI pa3MEPOB 0OBEKTOB, ITTUTSIIBHOCTH
06BEKTOB), MPOIIECCOB B OKPYXKAIOIIIEM MUPE.
JUTATETBHOCTD DopMyJIHPOBATH, 3aANIMCHIBATH B CHMBOJIUYECKOU (popme 1
ITPOLIECCOB B WIJIIOCTPUPOBATH MPUMEPAMH CBOMCTBA CTETIEHU C LETBIM
OKPY>KaIOILIEM MUPE. MOKa3aTeJIeM.
CBoiicTBa CTENIEHU C IIpuMeHATH CBOMCTBA CTETICHU ISl IPeoOpa3oBaHUs
LICJIBIM I10Ka34aTeJICEM BLIpa>I<eHI/H71, COACpKAIMX CTCIICHU C IICJILIM ITOKA3aTECIEM.
BbINOJHATH 1eMCTBUA C YUCIIAMU, 3AIIMCAHHBIMU B
CTaHAapTHOM BuJie (YMHOXEHUE, JIeJICHNEe, BO3BE/ICHUE B
CTCIICHB)
Anrebpamnieckue Pacno3HaBaTh KBaIpaTHBIA TPEXWICH, YCTAHABINBATh

BbIpakeHust. KBagparHblit

TPEXUIICH

KBanparHsbiil TpEXUIIEH.
Paznoxenue
KBaJIPATHOTO

BO3MOHOCTB €T0 PAa3JIOKCHUA HAa MHOKHUTCIIN.

PackiiagbpiBaTh HA MHOKUTEJH KBAJPATHBIA TPEXUJIEH C
HEOTPULIATEIBbHBIM JUCKPUMUHAHTOM

19
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TpEXUJICHA HA
MHOKUTEIN

AunreOpandeckue
BBIPAKCHHS.
AnreGpanueckas qpoob

15

Anrebpandeckas 1poob.
JlonmycTrMble 3HAUEHUS
MIePEMEHHBIX, BXOISIINX
B alredpanyeckue
BbIpa)keHHs1. OCHOBHOE
CBOMCTBO
anreOpanyeckou 1poowu.
CoxkparieHue apooei.
CnosxeHne, BRIYUTaHHUE,
YMHOXXCHHE U JICTICHUE
anreOpandecKux
JIPOOCHA.
[IpeoOpazoBanue
BBIPKECHUMH,

coJiep KaIImx
anreOpanueckue apoou

3anuceiBaTh anreOpanueckue BoipaxkeHus. Haxoauts o0iactb
oTpe/ieNieHuUs] pallMOHAILHOTO BBIPAXCHUS. BHITOJIHATH
YHICIIOBBIC TIOJICTAHOBKU ¥ BBIYMCJIASATH 3HAYEHUE IPOOH, B TOM
YHCIIe C TOMOIIBIO KAIbKYJsATOpa. POpMyIHpPOBaTHL OCHOBHOE
CBOMCTBO aJireOpandeckoi 1poOu U MPUMEHSITh €T0 JJIs
npeoOpa3zoBanus 1poOeii. BLIMOJHATH 1elCTBUS C
anredpandeckumu 1poosmu. [IpumensaTs npeodpazoBaHus
BBIPXEHU JIJIs pelieHns 3a/1a4. BeipaskaTh nepeMeHHbIe U3
dbopmyn (pusznyecknx, TeOMETPUIECKUX, OMTUCHIBAIOIINX
OBITOBBIC CUTYAIINH )

20
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBanparHoe ypaBHeHueE.
Henonnoe kBagpatHoe
ypaBHeHue. @opmyiia
KOpPHEW KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHenui,
CBOJSLLUXCS K
KBaJIPATHBIM.
[Ipocrenmue
JIpOOHOpAIlMOHATIbHbIE
YpaBHEHUS.

PemieHnne  TEKCTOBBIX
3a1a4  C  IIOMOLIBIO
KBaJpPAaTHBIX
YPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIC YPaBHECHUS.
3anuceiBaTh (OPMYJTy KOpHEN KBaJAPAaTHOIO YPAaBHEHMUS;

peliaTh KBAIpaTHbIC YPABHEHHMSI — IOJIHBIE U HEITOJIHBIE.
IIpoBoauTh NMpocTeHIne UCCIACAOBAHUA KBAIPATHBIX
YPaBHEHU.

Pemiath ypaBHeHUs, CBOJAIINECS K KBAJIPATHBIM, C
MTOMOIIIBIO MPEe0OpPa30BaHUI U 3aMEHOM MEPEMEHHOM.
Ha0uaroaath 1 aHAJIUM3HPOBATH CBS3b MEXIY KOPHIMU U
ko3 dunrieHTaMu KBaJ[paTHOTO YPaBHECHMUS.
dopmyaupoBath Teopemy Buera, a Takxke oOpaTHYIO
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PELICHUS 3a/1a4.
Pemath TekCTOBBIE 3aa4M aITreOpanyeckKuM CrocoOoM:
NEePEXOAUTH OT CIOBECHOU (POPMYIMPOBKH YCIOBHS 3a7a4H K
anredpandecKoi MOJIENIH IMMyTEM COCTABJICHHS YPaBHEHUS,
pelIaTh COCTABICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3ysbTar.

3HAKOMUTBHCS € UCTOPHUEH pa3BUTHUS aIreOpsl
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInHelHOEe ypaBHEHUE C
JIByMs IEPEMEHHBIMH,
ero rpaduk, IpuMepsbl
pelLIeHNs YPAaBHEHUN B
LenbIx yncnax. Pemenne
CUCTEM JIBYX JIMHEHHBIX
YpPaBHECHUM

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMsI [IEPEMEHHBIMH.
CrpouTh rpapuku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
UCNO0JIb3Ys LM pPOBbIE pecypcehl.

Pazinuarh napajuienbHbIE U IIEPECEKAIOIUEC NpsAMBbIE 10
UX YPaBHEHUSM.

Pemiateb cuctemMsbl ABYyX JIMHEWHBIX YPABHEHUM C JBYMs
IIEPEMEHHBIMU ITOJACTAHOBKOU U CII0KEHUEM.

C JBYMsI IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEHNHBIX
YPABHEHHM C ABYMsI
[IEPEMEHHBIMU.
['paduueckas
WHTEPIpETaLus
YPABHEHHUS C JABYMsI
[IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMM.
Peuienune TekCTOBBIX
3a/1a4 C MOMOUIBIO
CHUCTEM YPaBHEHUM

Pemiatpy mpocTeline CUCTEMBI, B KOTOPBIX OJTHO U3
YPABHEHUN HE SIBJISICTCS TUHEUHBIM.

IIpuBoauTh rpaduyecKyr0 HHTEPNPETAUUIO PEIICHUS
YPaBHEHUSI C ABYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUM C
JIBYMSI [IEPEMEHHBIMU.

Pemath TekCTOBBIE 3aaUM aIreOpandyecKuM Crocooom
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YpaBHEHUsI 1 HEPABEHCTBA.
Hepasencraa

12

UucnoBble HEPABEHCTBA
1 UX CBOWCTBA.
HepaseHncTBO ¢ ogHOM
rnepeMeHHoON. JInHEeHbIE
HEPABEHCTBA C OJTHOU
TIEPEMEHHOU U UX
pemenue. CucrteMbl
JIMHENHBIX HEPABEHCTB

@®opmyHpoBaTH  CBOMCTBA  UHCJIOBBIX  HEPABEHCTB,
WJUTKOCTPUPOBATh UX HA KOOPAWMHATHOM NPSIMOM, A0KA3bIBATH
anreOpanyeck.

IIpyMeHATHL CBOMCTBA HEPABEHCTB B XOJI€ PELICHU 3a1a4.
PemiaTb nuHElHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU,
n300paxkaTh pElICHNE HEPABEHCTBA HA YUCIIOBOM IPSIMOM.
Pemiath cucteMbl IMHEHHBIX HEPABEHCTB, H300paXkaTh
peleHrne CUCTEMbI HEPABEHCTB HA YMCIIOBOU MPSIMOMN

C OJTHOW NIEPEMEHHOM U
VX PEIICHUE.
H300paxeHne penieHus
JMHEWHOTO HEPABEHCTBA
U UX CUCTEM Ha

YU CJIOBOU IPSIMOM
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DOyHKINY.
OCHOBHBIE TOHATHUS

[Tonstue pyHkunu.
OO0nacTh onpeneneHus U
MHO>KECTBO 3HAUCHU I
¢bynakuu. Criocoobl
3a1aHusl QYHKITUH.
['paduk GpyHKIIIN.
CBoiicTBa QyHKIIUH, UX
oTOOpakKeHue

Ha rpaduke

Hcnoab30BaTh QyHKIIMOHATHHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

BoiunciaaTs 3Hauenusi QyHKIuH, 3a7aHHBIX (HopMyTaMu
(mpu  HEOOXOIMMOCTH  HCIOIB30BATh  KaJbKYJSTOD);
COCTABJSATH TA0JIUIbI 3HAYEHUI QYHKIIUU.

Ctpourb mno ToukaM rpaduku  QyHKIUH.
OnuceiBaTh cBoOlicTBA (DyHKIMH HAa OCHOBE €€
rpaUIECKOTO TIPEICTABICHHUS.

Hcnoab3oBath QyHKIHOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIUKY.

HccaenoBath npuMepbl TpadQUKOB, OTPAKAIOIINX PEAThHBIC
npoiiecchl U sipiieHus. [IpuBoAMTH MpUMePBI TPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.

Hcnosb30BaTh KOMIIBIOTEPHbIE MPOrPAMMBI
JUTsl TOCTpOeHMS TpadMKOB PYHKIIMN U M3YUYEHHS X CBOMCTB

DOyHKINY.
UucnoBbie GyHKIIMH

UreHne u TOCTpOEHUE
rpadrKoB QYHKITUH.
[Tpumeps! rpaduxos

Haxoauth ¢ noMoumbi0 rpaguka QyHKIINY 3HAYCHUE OJHOU
Y3 paCCMAaTPUBAEMBIX BEJIMYHH 110 3HAYEHUIO Apyrou. B
HECJIOKHBIX CITy4asiX BbIPaxaThb Gopmy.i0ii 3aBUCUMOCTD
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(YHKLMIA, OTpaskaroInxX
peantbHBIC IPOTIECCHI.
DyHKIWH,
OTIMICHIBAIOIITUE TIPSIMYIO
1 00paTHYIO
MIPOTIOPITMOHAIIEHBIE
3aBUCUMOCTH, X
rpaduKu.

I'paduk pyakImm y =
X2,

Dynknuy y = X2, y

=3,

y=vx, y =|x|;
rpaduueckoe perieHue
YPaBHEHUM U CUCTEM
YPaBHEHHM

MEXy BEIIMYMHAMU.

OnuceIBaTh XapakTep U3MEHEHHsI OJJHOU BEJIMYMHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOU.

Pacno3naBath BuibI n3ydaembix QyHkimii. [loka3piBaTh
CXeMATHYECKH IT0JI0KEHNE HA KOOPAMHATHOM IIJIOCKOCTH
rpadukoB pyHkumii Buga:y = 2y =x,y=vVx, y= | x|
HUcnoab3oBatrb (pyHkunoHaJbHO-TPadUYecKue
NpeACTABJICHUSA I PELIEHNS U UCCIIEI0OBAHUS YPABHEHUN U
CHCTEM ypaBHEHHM.

IpumeHaTH HH(POBBIE pecypchl 1T MOCTPOCHUS TPaPHUKOB
byHKIUH

[ToBTOpeHue u 0600IIeHNE

[ToBTOpEHNE OCHOBHBIX
MOHSITUU U METOJ0B
KYpCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUI

Bpi0upaTh, NpUMEHSATH, OLIEHUBATH CIIOCOOBI CPABHECHUS
YUCEJl, BRIYUCIICHHM, TPe0Opa30BaHMi BBIPAKEHUHN, PEIICHUS
YpaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX AEUCTBHN U
CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, MPeoOpa30BaHMUIA,
IMOCTPOECHUM.

Pemars 3apa4u U3 peajibHOM KU3HU, IPUMEHATDH
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MaTeMaTUYECKHUE 3HAHMS JJIsl PELICHUS 3a]1a4 U3 IPYTUx
IPEIMETOB.

Pemath TekcTOBBIE 32a1a4M, CDABHUBAThH, BBIOUPATH CIIOCOOBI
pelieHust 3a1a4u

OBIIEE KOJIMYECTBO 102
YACOB 1O
[TPOI'PAMME
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9 KJIACC
HauMeHoBarue pasiena  KoIudecTso OCHOBHO® OCHOBHBIE BU/IBI JACITECILHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB CoJiepKaHKe

"ucna u BBIYUCICHUSL. 9 Pa3BuBaTh npeacTaBJIeHUs O YKCIaX: OT MHOXKECTBA

JleHCTBUTEIIbHBIC YHCIa HATypaJIbHBIX YKCEIT IO MHOKECTBA JIEHCTBUTEIBHBIX YHCEIL.
PamuonansHble  4MCIIA,

O3HAKOMHUTBCS C BO3MOYKHOCTBIO IIPECTABICHHS

HUppalMOHaIbHbIC YHMCIIA,
OHEUHbIE o PACHCTBUTENLHOTO YMCIIa KaK OECKOHEYHOM TECATHIHOM
T —— ApoOH, MPUMEHSATD ECATHYHBIC PUOTMKEHUS
JECATUYHBIC Hp061/1, PAaIUOHAJIBHBIX U UPPALHOHAJIbHBIX YU CCII. I/Izoﬁpa;lcan,
MHOX€ECTBO JICHCTBUTEIbHBIC YKCIIa TOYKAMU KOOPAMHATHOMN MPSMOIA.

NEWCTBUTEIBHBIX YHCEIT,;
NEWCTBUTEIBHBIE YHCIA
KaK OECKOHEYHbIE
NECATUYHbBIC Ipoou.
B3auMHO 0OJgHO3HAYHOE
COOTBETCTBHE MEXKY
MHOXECTBOM
NEUCTBUTEIBHBIX YHCEN
U MHOXECTBOM TOYEK
KOOPAWUHATHOM TPSAMOM.
CpaBHeHue
NEUCTBUTEIBHBIX YNCET,
apupMeTHIECKue

3annchIBaTh, C)ABHMBATH U YNIOPAI0YUBATH
JICCTBUTEIIBLHBIC YHCIIA.

BbInoHATH, cOYeTas YCTHBIE U MUCbMEHHBIE TPUEMBI,
apudMeTudecKue AeMCTBUS C PAllMOHATBLHBIMU YUCIIAMU;
HAXO0JAMThb 3HAYCHUS CTEIICHEH C IEJILIMU ITOKa3aTeasIMU U
KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUIA.
IMosyyuTh nmpeacraBjieHue 0 3HAUMMOCTH
NEUCTBUTENBHBIX YUCEN B MPAKTUYECKOU 1€ TETbHOCTH
YeJI0BeKa.

AHAJIU3MPOBATHL W [eJaTh BbIBOJAbI O TOYHOCTHU
NpUOMKEHUST JEHCTBUTEIBHOTO YHCHIA TMPU PEIICHUU
3ajad.

OprI‘JIHT]: HeﬁCTBHTeHBHBIe qucia, BBINOJHATH NPUKHIKY
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pe3yabpTaTa BEIYMCIICHUN, OLI€HKY 3HAYEHUN
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JICVICTBHUS C
JEeVICTBUTEIbHBIMU
YUCIIaMU.
[Tpubmmxénnoe
3HAYEHUE BEJINYMHBI,
TOYHOCTb
npUOTKEHUSI.
OxkpyriieHue Yucen.
[IpuKkuaKa 1 OLeHKa
pe3yJIbTaTOB
BBIUYHCIICHUN

YU CJIOBBIX BBIPAKEHUM.

3HAKOMHUTBHCA € HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHOU
[IEPEMEHHOU

14

JIuHerHoe ypaBHEHHUE.
Pemenue ypaBHenui,
CBOJIALLIUXCA K
nuHeHbIM. KBanpaTtHoe
ypaBHeHUE. Pemenne
YPaBHECHUM,
CBOJIALLIUXCA K
KBaJpPaTHBIM.
brksanpatHbie
YPaBHEHMUS.

[ Ipumeps! pereHus
YPaBHEHUI TPETHEU U
YETBEPTOM CTEIICHEN

OcBauBaThb, 3alIOMUHATHL U NPUMEHATH IrpaduyecKue
METOJbl TPU PEIICHUWU YypaBHEHWH, HEPABEHCTB M HX
CUCTEM.

Pacno3naBartp 1enbie U ApoOHbIe ypaBHeHUs. Pemarthb
JIMHeliHble W KBaJpaTHble YpPaBHEHMs, ypaBHEHUS,
CBOJSIIMECS K HUM, MPOCTEHIIne TPOOHOPAIIMOHAILHBIE
YpaBHEHUS.

IIpeasaratb BO3MOXHBIE CTIOCOOBI PEIICHUS] TEKCTOBBIX

3aj1a4, 00CYKIAaTh UX M PelIaTh TCKCTOBBIC 33141 Pa3HBIMU
CIIoco0ammu.

3HAKOMHUTBLCA € HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTUKU
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pa3i0KEeHUEM Ha
MHOXKUTEIN. Perlienue

APOOHOPAITMOHATHHBIX
YPaBHECHUU.
Pemenune TEKCTOBBIX

3amay  anreOpanvecKum
METOJIOM
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHeHHE € AByMs
EPEMEHHBIMM M €T0
rpajpuk. Cucrema 1BYX
JVHEWHBIX YPAaBHEHUH C
JByMs IEPEMEHHBIMU U €€

pelLICHHUE. Pemenne
CUCTEM JIBYX YPaBHEHHIA,
OJIHO U3  KOTOPBIX
JMHENHOE, a Jpyroe -—
BTOPOU CTETICHH.
['paduyeckas

WHTEPIPETALNS CUCTEMBI
YpPaBHECHUU C JByMs

nepeMeHHbIMU.  Perenue
TEKCTOBBIX

OcBanBaTh U NPUMEHSATH MPUEMBI PEIIEHUST CUCTEMBI IBYX
JTUHEHHBIX YpaBHEHUN C IBYMSI IIEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SIBISETCS
JINHENHBIM.

Hcnoab3oBath GyHKIMOHAIBHO-TpapUUeCcKue
MIPEACTABJICHUS 1711 pellleHUs] ¥ UCCJIeI0OBAHNS YPAaBHCHUI
U CHUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM crocoOoM: NmepexoauTh OT CIOBECHOU
(hOpPMYIUPOBKH yCIOBHUSA 33/1a4 K anreOpandeckoi Moienu
NyTEM COCTABJICHUS CUCTEMbI YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHCHUII; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMHUTBHCA € I/ICTOPI/Ieﬁ Pa3BUTHA MATCMAaTUKU

3a/1a4 anreOpandecKum
CII0CO00OM
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YpaBHEHUsI 1 HEPABEHCTBA. 16 Uucnosbie Unrathb, 3aNIMCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrtsa HCPAaBCHCTBA U UX HEPaBCHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
cBo¥CTBA. JInHelHbIe BbInoaHATH TpeoOpa3oBaHusl HEPABEHCTB, HCMOJIB30BATH
HEPABCHCTBA C OHOM |19 peoGpa3oBaHms CBOMCTBA YKMCIIOBBIX HEPABEHCTB.
[IEPEMEHHOU U UX .
P Pacno3naBath JuHEIHBIEC U KBaJJpaTHbIE HEPABEHCTBA.
pemienne. CUCTEMBI . .
. PemaTsb nuHeliHbIE HEPAaBEHCTBA, CUCTEMBI JTMHEMHBIX
JMHEWHBIX HEPABEHCTB
. . HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAOIINX KBaIPaTHOE
C OJJHOW EPEMEHHOI U
WX perrere. HEPaBEHCTBO, U PEIIATh UX; 00CYKAATH ITOTYyYEHHBIE
KBapaTHble PCHICHHAL.
HEPABEHCTBA U UX N300paxkaTh pelieHre HEpaBEHCTBA U CUCTEMBI HEPABEHCTB
pellIeHHE. HAa YHCJIOBOM MPSMOM, 3alIUCHIBATH PEUIEHUE C TOMOLIBIO
]—‘pa(bﬂqec[(a;l CHUMBOIJIOB.
HHTCPIIpETALIS Pematnb KBaJIpaTHBIC HCPABCHCTBA, NCITOJIb3Ys Fpa(bI/I‘-IeCKI/Ie
HEPaBEHCTB U CUCTEM MIPEICTABIICHHUS.
HEPABCHCTB C IBYMs OcBauBaTh U NPUMEHATH HEPABEHCTBA PH PEILICHUN
[ICPEMCHHBIMH Pa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
DyHKIUHU 16 Pacno3naBarpb BH/IbI M3y4aeMbIX GyHKUNH;
KBanparianas GyHKUUA, o qroctpupoBath CXeMaTHYEeCKH, 00bLACHATH

e€ rpaduk 1 CBOMCTBA.
[Tapabosa, KOOpAMHATHI
BEPIINHBI 11apadoJIbl, OCh

PACIIOJIOKEHHE HA KOOPAMHATHOMN IIOCKOCTH IpadukoB K
Gyrkumit Buga: y = kx, y =kx + b,y =,y =x?,
X
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CUMMETPHUU NapaloIbl.

[ 'paduku GyHKIIMIA:
y =kx,y =kx +

b,

k

y= X
y=x4y=x}

y VA,

y=lx|

y=xLy = Vx, y = | x| B 3aBUCIMOCTH OT 3HaYECHH
K03((UIINEHTOB; OMUCHIBATH X CBONCTBA.
Pacno3HaBaTh KBaJpaTHYHYIO (QYHKLUHUIO MO (opMmyIie.
[IpuBoAUTH MpUMePHI KBAIPATUYHBIX 3aBUCUMOCTEH U3
peanbHON >KU3HU, (U3MKHU, TeOMeTpuu. BuIABAATH U

0000mars  0cobeHHOCTH  Tpaduka  KBaJAPaTUUHOMN
ynkuum y = ax? + bx + c.
Crpoutb H u300paxkaTh CcXeMaTH4YeCKH TpaQuku

KBaJpaTUUHBIX (YHKIUH, 3aJaHHBIX (opMylIaMu BUAA Y =
ax?, y=ax?+ g,y =a(x +p)? y=ax’+ bx +c.
AHAJIM3UPOBATH M NPHUMEHSATH CBOWCTBA M3YYEHHBIX
(I)YHKHI/II‘/’I A1 UX IIOCTPOCHHA, B TOM YHCJIC C IMOMOIIBIO

I (PPOBBIX PECYypCOB
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YuciioBwle
[MOCJIEIOBATEIbHOCTH

15

[loHsTHE YKCIIOBOM
[OCJIEN0BATEINBHOCTH.
3ananue
MOCJIEA0BATENBHOCTH
PEKYPPEHTHOMU
dbopmynoit u popmyoit
N-ro yjeHa.
Apudmernueckas u
reoOMETPUYECKas]
MIPOTPECCHH.
@opmyJibl N-ro 4jIeHa
apupMeTHIECKON 1
r€OMETPUYECKOU

OcBanBaTh U IPUMEHATH UHJCKCHbIE 0003HAYEHNS,
CTPOUTH pevyeBble BICKA3BIBAHUS C UCTIOJIb30BAHUEM
TEPMUHOJIOTHH, CBA3aHHOU C MOHATHEM OCIEI0BATEIbHOCTH.
AHaau3upoBaTh GopMyiy N-ro 4ieHa

MOCJIE0BATEILHOCTH WIIK PEKYPPEHTHYIO (OpMYITy B
BBIYMCJIATH YWICHBI [TOCIEI0BATENbHOCTEH, 3aJaHHBIX

STUMH QOpMyJIamMHu.
YcTraHaBaAMBaTh  3aKOHOMEPHOCTbL B TOCTPOEHUU
MOCJIEI0BATEIbHOCTH, €CJIM BBIITUCAHBI NEPBble HECKOJIBKO
€€ YICHOB.

Pacno3HaBath apuMeTHUECKYIO U T€OMETPUUECKYIO
MPOrPECCUU MPHU PA3HBIX CIIOCO0AX 3a1aHUS.
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[IPOTPECCHUI, CYMMBI
MEePBbIX N YJICHOB.
M300pakeHne 4jieHOB
apupMeTHIECKON 1
FEOMETPUUECKOU
MPOTrPECCUil TOUKAMH Ha
KOOPJAMHATHOU
[UIOCKOCTH. JIMHENHBIN
Y SKCITIOHCHIMAJIbHBIN
POCT.

CnoxHbIE NPOLIEHTHI

Pemath 3amaum ¢ ucnonb3oBaHueM ¢GopMysn N-ro 4jeHa
apu(METUYECKON U T€OMETPUUYECKON MPOrpecCUuid, CyMMBI
NEPBBIX N YJIEHOB.

MN300paskaTh WICHBI TOCIEA0BATEILHOCTH TOUKAMH HA
KOOPJAMHATHOM TNIOCKOCTH.

PaccmarpuBath npuMepsl NpoUEcCcOB U IBJICHUM U3
peanbHOMN KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHUE B
apru(MeTHUECKOM MPOrpeccuu, B reOMeTPpUYECKON
Mporpeccuu; n300paxarb COOTBETCTBYIOIINE 3aBUCIMOCTH
rpaduyecKH.

Pemats 3a1aum, cBSI3aHHBIE C YNCIOBBIMU
MOCJIEI0BATEIBHOCTSIMU, B TOM YHKCIIE 3a7a4 U3 pealbHON
"KU3HU C UCTIOJIb30BAaHUEM LU(DPOBBIX TEXHOJIOTUI
(37EKTPOHHBIX TaOIUIL, rPaPUUECKOro KaabKyIsaTopa U T.IL.).
PemaTtp 3a1aun Ha CJIOXHBIE IPOLIEHTHI, B TOM YHUCIIE 331a4H
13 pealbHOM MPAKTUKH (C HCIIOB30BAaHUEM KaJIbKYJISATOPA).
3HAKOMMTBCS ¢ HCTOPHE pPa3BUTH MaTEMaTUKU
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[ToBTOpeHue, 0600I1ICHNE,
cUCTeMaTHu3aIusl 3HaHUM

18

Yucaa u

BbIUMCJIEHHS (3aIKCh,
CpaBHEHHE, ICUCTBUA C
JICICTBUTEILHBIMU

YU CIIAMU, YUCITIOBas
MpsiMasi; MPOLICHTHI,
OTHOIIIEHUSI, TPOTIOPIIUY;

OnepupoBaTh NOHATHSIMU: MHOXECTBO, [TOJIMHOXKECTBO,
oTiepaly HaJ MHOXXECTBAMH; HCNOJb30BaTh rpaduiecKoe
MpeACcTaBIeHUE MHOXKECTB JIs1 ONMCAHUS PEATIbHBIX
MpPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX
Y4eOHBIX MPEIMETOB.

AKTyaJIu3MpoBaTh  TEPMHUHOJIOTMI0 M  OCHOBHbIE

ﬂeﬁCTBHﬂ, CBA3aHHBIC C YUC/IAMH. HATypaJdbHOC YHCIIO,
IMPOCTOC U COCTABHOC YMUCJIa, ACTIMMOCTb HATYPAJIbHBIX

OKpYTJICHUE,
npuOIKEeHNne,
OLICHKA; pelieHue
TEKCTOBBIX 3a1ad
apuPpMETHICCKUM
CII0COO0M)

YHCEJl, IPU3HAKYU IEIMMOCTH, LIEJI0€ YHCIIO0, MOYJIb YUCIIA,
OOBIKHOBEHHASI U JA€CSITUYHAsS APOOH, CTAHJAPTHBIN BHU]T
qrcia, apu(MeTHIeCKUil KBaJpaTHbIM KOPEHb.

BhINOJHATH 1elCTBHSA, CPABHUBATHL M YIIOPSAA0YMBATH
YHUCJIa, IPEACTABIATh YMCIIAa HA KOOPAUHATHOM IIPSMOM,
OKPYIVISITh YHCJIA; BHINMOJHATH NPUKUIKY M OLIEHKY
pe3ynbTaTa BIYUCICHUN.

Pemiath TekcTOBBIE 3aJa4d apu(PMETUYECKUM CIOCOOOM.
Pemiate nmpakTuyeckue 3agaqM, COJEpXKalllMe IPOLECHTHI,
JI0JIM, 4YacCTH, BBIPAXKAIOIIAE 3aBUCHUMOCTU: CKOPOCTb —
BpEMsI — PAcCTOSIHME,  1I€HAa — KOJUYECTBO — CTOMMOCTS,
00bEM  palbOTBI — BpeMsI — MPOU3BOJIUTENBHOCTh  TPyAA.
Pasoupars peaybHbIC KU3HECHHBIE CUTYalWH,
(popMyTMpOBATH X HA A3BIKE MATEMATUKH,

HAXO0AUTDb PCHICHUC, IIPUMCHAA MaTeMaTHUYECKUI armapar,
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HHTEPHPETHPOBATH PE3yJIbTaT

Anredpanyeckue
BbIPasKeHUsI

(mpeobpa3oBanue
anreOpandecKux
BBIPKECHUM,
JOITyCTUMBbIE

3HAYCHUS )

apumeTryecKuil KBapaTHbII KOPEHb, MHOTOUJIEH,
anredpandeckast ApoOb, TOKIAECTBO.

BBIPA)KEHMS M BBIPAKEHUS C KOPHSIMU, pEaTU30BbIBATh
Pa3I0KeHNE MHOIOYIEHA HA MHOKUTEIH, B TOM YHUCIIE C
MCIIOJIb30BaHKEM (OPMYIT Pa3HOCTH KBaJIpaTOB U KBaJparTa

CYMMBI U pa3HOCTU; HAXOAUTh

Oﬂepl/lpOBaTb NMOHATHUAMM: CTCIICHD C LICJIBIM ITOKA3aTCJIEM,

BbINOJHATH OCHOBHBbIE ICMCTBMSA: BBINOJHATH PACUETHI IO
dhopmynam, mpeoOPa3oBBIBATH IIEIIbIE, TPOOHOPAITMOHAIEHBIE

37




depepanbHas paboyan nporpamma | MatemaTuKa. 5—9 knaccbl (6a30BbIi ypoBeEHb)

JIOMYCTUMBIE 3HAUYCHHS IEPEMEHHBIX JJISI
NPOOHOPALIMOHATBHBIX BBIPAKEHUN, KOPHEH.

MoaeaupoBaTh C IOMOIIBI0 (HOPMYIT pealibHbIE MPOILIECCH U
SBJICHUS

DyHKIUH OnepupoBaTh NOHATUAMU: QYHKIUS, TpaPUK QYHKIUH,
(moctpoeHwue, CBOHCTBA HYJIU QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,

M3YUYEHHBIX (yHKIMI; POMEKYTKH BO3pacTaHus, yObIBaHUS, HANOOJIbIIICE U
rpaduyeckoe perieHme

YpPaBHEHUI U UX CUCTEM)

HaVMEHBbIIIee 3HAYCHUS (PYHKITUH.
AHAJIU3UPOBATH, CPaBHUBATh, O00CYXKJIaTh CBOWCTBA

GbyHKIUI, CTPOUTH UX TPAPUKH.

OnepupoBaTth NOHATHAMMU: NIPAMAasi IPOHOPLHOHAIBHOCTb,
oOpaTHas MPOMOPLHUOHATIBHOCTb, TUHEWHAs QyHKIN,
KBaJpaTU4Has QyHKIMs, apadosia, rurepooa.
HUcnoab3oBaTrh rpauKu 1151 ONPEACICHUS CBOWCTB,
POLIECCOB M 3aBUCUMOCTEM, I PELICHUS 3a]a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU; MOAETHPOBATH C
MOMOIIBIO TPa(UKOB peasbHbIEC MPOLIECCHI U SBICHUS.
BripaxaTs (popmMyJIaMH 3aBUCUMOCTH MEKy BETUYMHAMU

OBIIEE  KOJWYECTBO & 102
YACOB 1O TTIPOTPAMME
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