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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBAsieTCS OJTHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMUS:
oHa o0OecrneurBaeT U3yUYCHHUE IPYTUX AUCLUIUIMH, KaK €CTECTBEHHO-HAy4YHOIrO, TaK U
T'YMaHUTApPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXO0MMO JJIsl POJAOJKEHUSI 00pa30BaHUs U B
MOBCEAHEBHON >KM3HM. Pa3BuTue y o0OyyalIIUXcs HAyYHBIX MPEICTaBICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crnocode OTpaKeHHUs
MaTeMaTU4YeCKOM HayKoM SBIEHMM M TPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIHU
MaTeMaTU4eCKOro MOJCIUPOBAHMS B HAyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIsi
ajlanTallid B COBpeMEHHOM IuppoBoM obOmiecTBe. M3yueHue anreOpel obecrieynBaet
pa3BUTHE yMEHUs HaONIOJaTh, CpPaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEeUCTBUST U BBIBOJABI, (opMynupoBaTh YyTBepxkieHus. OcBoeHHE Kypca aireOpsl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
NEyKTUBHBIC W WHIYKTUBHBIC pPACCYXJACHUS, O0O0O0OIICHHE U KOHKPETU3AIMIO,
abcTparupoBanue u anasoruto. O0ydyenue anredpe mpeanoiaraeT 3HAUUTEIIbHBI 00BEM
CaMOCTOSITEJILHON JIESITEIPHOCTH O0YYarOIIUXCs, TIO3TOMY CaMOCTOSITEIbHOE PEIIeHUE
3a/1a4 SIBJISIETCS peanu3aliuei 1eaTeIbHOCTHOTO MPUHIIUIA O0YUYEHUS.

B cTtpykType mporpammbl yueOHOro Kypca «Anredpa» Ijisi OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOAUYECKUE JIMHHUHU:
«Ywucna u BBIYUCIIEHU», «ANredpandecKkue BhIpaKeHHUD», « Y paBHEHHSI U HEPABEHCTBAY,
«DyHkuun». Kaxnas u3 3TMX colepKaTelbHO-METOAUYECKUX JIMHUN pa3BUBAETCA HA
OPOTSHKEHUU TPEX JIET U3YyYEHUS Kypca, B3aUMOJECUCTBYS C APYTMMU €ro JUHUSAMU. B
X0JIe M3y4eHUs y4eOHOro Kypca 00ydaromuMmcs MPUXOAUTCS JIOTUYECKH PacCyKIaTh,
UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M C 3TUM B mporpammy
yu4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTAaBICHHBIC
BO BCEX OCHOBHBIX pa3lieflax MaTeMaTH4eCKOoro oOpa3oBaHUsS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB YHHUBEPCAIBHOTO MaTeMaTHYEeCKOTO  S3bIKa.
CopnepxaTeTbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sSBiseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «HUClIa U BBIYUCICHUSD CIY>KUT OCHOBOM /ISl JajIbHEUIIETro
M3YYCHUS] MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYalONIUXCS JIOTHYECKOTO
MBIIUIEHUs, (OPMHUPOBAHUIO yMEHHS TIOJIB30BAThCS  aJTOPUTMaMHU, a TaKkKe
MPUOOPETCHUIO TMPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IJIsl TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre MOHATHS O 4HCIIE HA YpPOBHE OCHOBHOrO OOIEro OOpa3oBaHUsSI CBSI3aHO
C palMoOHaTBFHBIMU W HUPPAIMOHATBHBIMU YUCIaMH, (HOPMHUPOBAHHUEM TMPE/ICTABICHUN
O JICUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.



ConepxkaHre ABYX anreOpandecKuxX JUHUNA — «AnreOpandecKkue BBIPOKCHUSI» U
«YpaBHEHUSIT U HEPABEHCTBa» CHOCOOCTBYeT (DOPMUPOBAHHIO Yy OOYYAIOIINXCS
MaTeMaTH4eCKOro arnmapara, HeOOX0AUMOTO JJIsl pEIISHU 3a/1a4 MaTEMAaTUKHU, CMEKHBIX
MpeAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0OIIIEero
oOpa3oBaHus Y4YeOHBI MaTepuan TPYMITUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTPUPYET 3HAUYCHHME MAaTEMaTHKH KakK s3blKa [JI8 TOCTPOCHHUS
MaTeMaTH4YeCKUX MOJEIEH, OMMcaHus MPOIECCOB U SBICHUMN peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOAT TaKKe JaTbHEHIlee pa3BUTHE AITOPUTMUIECKOT'O MBITTUICHUS,
HEOO0XOAMMOr0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca UH(DOPMATHUKH, M OBJIaICHUE HAaBBIKaMU
NEIyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIMOHAIBHO-rpadUueCKON JIMHUU HAIEJICHO Ha TMOJy4YeHHE
oOydJarmMMHUCS 3HaHMA O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUISL OTIMCAHUS U MCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB W SIBICHUU B MPHUPOJE U
obmectBe. M3ydyeHue marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS
UCIIOJIH30BaTh PAa3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH — CJIIOBECHBIC,
CUMBOJIMYECKHE, TpauUeCcKre, BHOCUT BKJIaJ B (HOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHBIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE paslenbl couepxkanus: «Yucma u
BBIUMCIICHUS», «ANreOpanueckre BBIPAKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO YacoB, PEKOMEHJOBAHHBIX Ui M3y4YeHHUs: y4eOHOro Kypca
«Anredpa», — 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezelnio).

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Yucia 1 BbIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIE U IECSITHYHBIC, IEPEX0]] OT OAHOM (POpMBI 3amucu apodei K
npyroil. IloHsATHe panMOHAIBPHOIO 4YHCIA, 3alUCh, CpPaBHEHUE, YIOPSAOYUBAHUE
paIMOHANIBHBIX 4HceNl. ApudMeTHYecKue ACHCTBUS C pallMOHAIBHBIMU YHUCIAMHU.
Peuienre 3a1a4 u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypalibHbIM [IOKa3aTeleM: ONpeJAeNIeHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OMpESICHHS, 3amuch OONbIMX uuced. [IpoleHThI, 3amuch
MPOIICHTOB B BHJE NpoOW W ApoOW B BHUAEC MPOIEHTOB. Tpu OCHOBHBIE 3a/aydl Ha
MPOLICHTHI, PEIICHNUE 3a]]a4 U3 PEaJbHON MPAKTUKH.

[IpuMeHeHue MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIHU HATypajbHBIX
quCen.

PeasnbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsiMasi 1 oOpaTHas MpONOPIHOHATBHOCTH.



AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycTuMble
3Ha4YEeHUs NEpeMEHHBbIX. [IpencraBiieHHe 3aBUCHMMOCTH MEXKAY BEIMYMHAMHU B BUIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOGpaszoBaHue OYKBEHHBIX BbIpaKEHU,
TOKJIECTBEHHO PABHBIE BBIPAKEHMSI, MPAaBUJIa IPEOOPA30BAHUS CYMM M NPOU3BEIECHUH,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBolICTBa CTENEHN C HATYPAJIbHBIM [1I0KA3aTEIIEM.

OnHowrensl u MHoOrowieHbl. CreneHbp MHoOrowieHa. CroKeHue, BBIYHWTAHHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJbl COKPAIIEHHOTO YMHOKEHHMS: KBaApaT CyMMbI U
KBaapar pasHocTtd. PDopmyiia pasHOCTU KBaaparoB. PasnoxkeHue MHOINOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHMs, MpaBWja NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHON, YMCIIO KOPHEN JTMHEWHOT O YPABHEHUS,
peuieHrue JIMHEWHBIX YypaBHEHMH. (CoOCTaBI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienne TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
NOACTAaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mexny n1Byms
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpadukoB peanbHbIx 3aBucuMocted. [lonsitue pynkuuu. I'padux dynkunu. CBoiicTBa
byakumii. Jluneiinas ¢ynkaus, e€ rpaduk. I'paduk dyakoum y = |x|. ['paduyeckoe
pEIIEHUE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KUIIACC
Yucia 1 BBIYUCTICHUA

KBaapatusiit kopenp u3 uncina. [loastue 00 uppamnronaabHoM uncie. JlecsaTHaHbIe
NpUOTMKEHUST HppaAIMOHANBHBIX 4YHcen. CBoWCTBa apu(PpMETHYECKUX KBAJIPATHBIX
KOpHEH U X IPUMEHEHHE K MPe0oOpa30BaHUIO YUCIOBBIX BHIPAKEHUM U BHIYMCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens c 11eN1bIM MTOKa3aTeeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIA.

Auredpanyeckue BbIPaKeHUs
KBanpaTHbiii TpExuiieH, pa3fioKeHUE KBAAPATHOrO TPEXWICHA HA MHOXKUTEIH.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CrnoxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHue anreOpanyeckux Apooei. PaninoHanbHble BRIpaKeHUs
U UX npeoOdpa3oBaHUeE.



YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Penrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalvsi ypaBHEHUH C JBYMs NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMepsl pelieHns CUCTeM HEJIMHENHBIX
YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1a4 aNreOpandeckuM CIiocoOOM.

HucnioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJIHOM NepeMeHHON. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DYyHKIUU

[lonstue Qynxuuu. O6nacTh ompeneraeHUuss U MHOKECTBO 3HAYEHHUH (QYHKIIUH.
CrniocoObl 3a1aHust PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOLIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpadpuxu. Pynximn y = X2, y = x3, y =vx, y=|x|. I'papuueckoe peienue ypaBHeHni
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHble 4HMCla, WPpAMOHAIBHBIC YHCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, IEUCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JIEMCTBUTEIILHBIX YUCE U KOOPJAUHATHOU MIPSMOM.

CpaBHenue JIEHCTBUTEIILHBIX qHCe, apupMeTHICCKUE JIEUCTBUS
C ICUCTBUTEIILHBIMHU YHCIIAMHU.

Pa3sMepbl  O0BEKTOB  OKPYKAIOIIETO  MHpa, JUIMTCIBHOCTH  IPOIIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnmxEHHOE 3HAYCHWE BEIWYWHBI, TOYHOCTh NpHOMmKeHus. OKpyrieHue
yucell. [Ipuknika u OLeHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMM, CBOJSAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHHs ypaBHEHUN TPETbed W 4YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem naByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PellIeHNE CUCTEM JBYX YPABHEHHUM, OJTHO



U3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpOMl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mnMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOM. PelieHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VHTEPIPETALAs. HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanpatnunas gynkuusi, e€ rpadux u cBoiictsa. [lapabosna, koopIMHATHI BEPIIUHBI
napaboJibl, 0OCb CAMMETPHUU MapadoJIbl.

Ipaduku Qyukumii: y = £x, y= £x+b, y = £ y=x%y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble MOCIEI0BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATSIBHOCTH. 3aJaHUE  ITOCJISIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuueckas mporpeccud. Dopmynbl N-TO  YiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MTEPBHIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA POCT. ClOXKHBIE
IIPOLICHTBHI.

INPEJMETHBIE PE3YJIbTATbBI

[lpenmeTHBIE  pe3yibTaThl ~ OCBOCHHS  MPOrpaMMBl  yd4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJiacce:

Yuciia v BbIYUCICHUA

BrImonHATh, codeTast yCTHBIC M TUCHbMEHHBIC MPUEMBI, apU(METHUCCKUE TCHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYCHUN JAPOOHBIX BBHIPAKEHUI, COJIEPKAIMNUX OOBIKHOBEHHBIE
1 JEeCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (OpPMBI 3amMcH uYucen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO APOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBAThH U YIOPSAOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyrJIsITh Yuca.

BbINONHATh NMPUKUAKY W OLIEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY 3HAY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE JEUCTBUA CO CTENEHSMH C HaTypalbHbIMU
MOKa3aTeNISIMU.

[IpuMeHsATh TPU3HAKU JETUMOCTH, Pa30KEHUE HA MHOXUTEIW HaTypalbHBIX
quCen.



Pemarts nmpakTHUKO-OpUEHTUPOBAHHBIE 3a]a4U, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYUH,
NPONMOPLUOHAIIBHOCTBIO  BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHns 3a/1a4 C YYETOM OTPaHUYEHMH, CBS3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHsA

Ucnonw3oBaTh anredOpanyeckyr0 TEPMUHOJOTUIO UM CUMBOJUKY, MPUMEHSTH €&
B IPOIIECCE OCBOCHUS Y4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TIPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUs IEJOT0 BhIPAKEHUS B MHOTOWICH MNPUBEICHUEM
MOJO0HBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa30KEHUE MHOTOYJIEHOB HA MHOXKHUTEN C TTIOMOIIbIO BRIHECEHUS
3a CKOOKHM OOIIEro MHOXMWTEIS, TPYNIMUPOBKU CllaraéMbIX, MPUMEHECHHS (HOopMyII
COKpAIIEHHOTO YMHOXEHHUS.

[TpumensTs mpeoOpa3oBaHUsT MHOTOWICHOB ISl PEIICHHS PA3IUYHBIX 3a/Ja4d U3
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEWM C  HATYPAIBHBIMU  IIOKAa3aTEJIsIMU
JUTsl TpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHUs U HEPABEHCTBA

Peniats nuHelHbIE ypaBHEHHS C OJHOM IEPEMEHHOM, TPUMEHSS TpaBuia epexoaa
OT UCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, ABISETCA JIA YHUCIIO
KOpPHEM ypaBHEHHS.

[IpumensaTh rpaduueckue METOABl MPHU PEIICHUU JIMHCHHBIX ypaBHEHUH U WX
CUCTEM.

[TonOupaTh puMepHI AP YUCEN, SABISIOMIUXCS PEIICHUEM JINHEWHOTO YPABHEHHS C
IBYMSI IEPEMEHHBIMHU.

Ctpouth B KOOPJMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JBYMS
MIEPEMEHHBIMH, MOJIB3YSCh TPaQUKOM, MPUBOIUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl AByX JINHENHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJy4YEHHBIN Pe3yJIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPIAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBATH YWCIOBBIE MPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJIMHATHOM ITIOCKOCTH TOUYKHU MO 3aJaHHBIM KOOpJIMHATAaM, CTPOUTD
rpaduku TMHEHHBIX QyHKUMA. CTpouTh rpaduk PyHKIUU ) = |X|.



OnuceiBaTh C NOMOLIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYUHAMU:
CKOPOCTb, BpEMsl, PacCcTOsIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKUMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cnocod TMpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa u BbIYUCIEHUA

Hcnonp30BaTh HavaldbHbIE MPEACTABIECHUS O MHOXECTBE JIEMCTBUTEIIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS W BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOU MPSMOM.

[IpumensTh mOHSATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS, HaXOJUTh
KBaIpaTHbIE KOPHU, HCIOJB3YsS TMPU HEOOXOJUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPATHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcrnons30BaTh 3amucu OOJBIINX U MaJIbIX YHACEI ¢ TTIOMOIIBIO IECSITUIHBIX PoOeit
U crerieHeit uucna 10.

AJiredOpanyecKne BbIPAaKeHUsI

[IpuMeHSTh TOHATHE CTENEHHU C IETBIM TTOKa3aTeJIeM, BBITIONHATH MPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpa3OBaHUS  PAIIMOHAIBHBIX  BBIpAKCHUHN
Ha OCHOBE IpaBUJI JCHCTBHUI HaJ MHOTOUYJIEHAMH U alreOpandecKuMu ApOOsIMHU.

PacknanpeiBaTh kBagpaTHBIM TPEXWICH HA MHOKHUTENH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN [UISI PEIICHHS PAa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJApaTHbIE YPABHEHUS W pALMOHAJIBHBIC YpPaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpUMEHEHHeM rpaduyecKux NpeacTaBieHnid (yCTaHABIUBAaTh, WMEET JIU
YpaBHEHHE WIIM CUCTEMA YPAaBHEHH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTs OT CIIOBECHOM (POPMYIUPOBKH 33/1a49M K €€ anreOpandeckoi MOJenn ¢
MIOMOIIBK) COCTaBJIEHUS YPABHEHHSI WIM CUCTEMbl YPAaBHEHHM, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJYYECHHBIN pE3yJIbTarT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs CPABHECHMS, OLICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh rpaduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUT

[lonumaTe M UCHOJIB30BaTh (PYHKUMOHAIbHBIE TOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAUCHUSI), OMNPEACNATh 3HaYeHUE (QYHKIUM [0 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIMN BUAA:

y=C2,y=x2 y= x3,y= VX y = |x|, onuceBaTh CBOHCTBA YHCIOBON (DYHKIUI
X

o e€ rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOrPAMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIEHUA

CpaBHUBATH U yIOPSAIOYUBATH PAIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIA.

Beimonusate apudmeTndeckue MEUCTBUS C PalMOHAIBHBIMU YHCJIAMHU, COYeTasl
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C UPPALUMOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraarh  JEUCTBUTEIBHBIC YKCIA, BBINOJHATH HPUKUIAKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHs, CBOISAIIMECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiath cuctemsbl IBYX JIMHEHMHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABJISICTCS TUHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K aAIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBoauTh MPOCTEUIINE UCCIEAOBAHUSI YPABHECHUM U CHCTEM YPAaBHECHUW, B TOM
quclie ¢ TNpUMEHEHHEeM TrpaduyecKux TMpeCcTaBIeHu (yCcTaHABIWBAaTh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUI PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaThs nuHeliHbIe HEPABEHCTBA, KBaJpaTHhIC HEPABEHCTBA, N300PaKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacno3HaBate (yHKIMH W3y4YeHHBIX BHUIOB. [lOKa3pIBaTh CXEMAaTHYECKH
pacCIlOIOKCHHEe Ha KOOPJMHATHOM IIOCKOCTH TrpaduKoB (QYHKIMHA BHUAA: Y = £X,

y=#x+b, y= f, y=ax?+bx+c, y= x3, y= VX, y=|x| B 3aBucumoctu
X

OT 3Ha4YCHUI KO3 (DUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUM.
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Ctpoutrb U wH300pakaTh CXEMAaTHYECKU TrpapuKd KBaJpPaTUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

PacnioznaBath KBaJgpaTHuuHyl0 (QYHKUIUIO 10 (opmyse, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCTIOB30BaHUEM (DOPMYJI N-TO WieHa apupMETHIECKON
¥ TEOMETPUYECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YMCIOBBIMHM IOCIEI0BATEILHOCTIMHA, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATh M 000raIATH 3HAHUS
PanronanbHble yncnia palMOHATILHOTO YKCia. | 00 OOBIKHOBEHHBIX U JIECITHUHBIX IPOOSIX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPA30BLIBAS
JeNCcTBUS py HEOOXOAUMOCTH JECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIAOUYUBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJIbHBIM
ITOKa3aTeJIEM.
Penienue oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PpA3T0KEHUS

Ha MHOKUTEIIA
HaTypaJbHbBIX YHCEII.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIOCOOBI H MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHMI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITUUHBIE TPOOU:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JIECATUYHOM, PUBOJAUTH
BEIpaXeHHE K hopme, HanboJiee ya100HO! /I BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIE M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HATYpaJIbHBIM MTOKA3aTENEM, OOBICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelNsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YUCJ0, N — HATYpPaJIbHOE YHUCIIO).
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Peanbnbie
3aBucuMocTtu. IIpsamas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IloHMMAaTH CMBICT 3aNTUCH OOJIBIITNX YHCET C TIOMOIIBIO
NECATUYHBIX Ipo0el u crenenelt uncna 10, npuMeHsaTh UX
B PEaJbHBIX CUTYyAIHsIX.

IpuMeHATH MPU3HAKY JEIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTEIIN HATYpaJIbHBIX YHCET.

PemaTp 3a1aum Ha YaCTH, IPOIECHTHI, MPOTIOPIINH,

Ha HaXOXJIeHHE NpoOu (MPOIEHTA) OT BEIMUMHBI U
BEJIMYUHEI 10 €€ 1poOu (MPOIIEHTY ), IpoOu (TPOLICHTA),
KOTOPBIN COCTaBIISI€T OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHUBATH PA3JTUYHbIC PEIICHUS,
3aICH PEIICHUH TEeKCTOBBIX 3a]1aH.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPEIEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/Y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 APYTHX y4eOHbIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTOPIIMOHAIBHOCTH,
IPONOPLUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHUSI.
[lepemeHHBIE.
Jlommyctumeble
3HAYEHUS
MIEPEMEHHBIX.
DopMyJIbIL.

OgaajgeThb anreOpandecKoil TEPMUHOIOTHEN U CHMBOJIMKOH,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxoauthb 3HaueHUs OYKBEHHBIX BBIPAKEHUN MTPU 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 opMyIiam.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOTOWIEH MPUBEICHUEM MOJOOHBIX CIAaracMbIX,
pacKpbITUEM CKOOOK. BBINOJHATH YMHOKEHUE OJJTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBeIeHUE

[MOJIOOHBIX CJIAara€MbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
IOKa3aTeJIeM.
MHOro4JeHsbl.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOXKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKUTEIIH

Ha MHOT'OYJIEH U MHOTOWIEHA HA MHOTOWIEH, IPUMEHATh
(dbopMyIbl KBaJipaTa CyMMBbI M KBaipaTa pa3HOCTH.
OcyuecTBIATH Pa310KEHUE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIET0 MHOXKUTENS,
npuMeHeHUs! (OpMYJIbl Pa3HOCTH KBaJIPaToOB, GOpMYII
COKPAILLIEHHOI'O YMHOXKEHHS.

IIpumeHATH Npeobpa3oBaHe MHOTOUYJICHOB ISl pELICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS MaTEMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, paBuia
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIuneitHOE ypaBHEHUE

PemaTp IMHEHHOE YpaBHEHHUE C OJHOM IIEPEMEHHOM,
NPUMEHsIS PAaBMUJIA NIEPEX0/Ia OT UCXOHOTO YPaBHECHUS
K PaBHOCUJIBHOMY eMy OoJiee npocTtoro Buaa. [llpoBepsTs,
ABJISICTCS JTU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHonOupaTs mpuMepkI Iap YUCE, ABIISIIOMINXCS PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsI IIEPEMEHHBIMM.
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C OZITHOU IIEPEMEHHO,
pELIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C IOMOLIBIO
YPaBHEHUM.

JIuneiinoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEUHBIX YPaBHEHUIN

CTpouTh B KOOPJIMHATHOMN IJIOCKOCTU IpauK JUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YsICh TpadUKOM,
NPUBOJUTH PUMEPBI PEIICHUS YPABHEHHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUMN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10JyYEHHbIN
pe3yabrar

C IBYMsI
NEPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara touku N300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,

OyHKIUU Ha NpsAMON. UUCTIOBbIE | COOTBETCTBYIOILIME 3aIaHHBIM KOOPAUHATAM, JIy4YH, OTPE3KH,
POMEXKYTKH. WHTEPBAJIbI; 3aIMCHIBATH UX HA aIreOpanyecKoM S3BIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPAUHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.

OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJAMHATAM; CTPOUTD TPaA(UKU HECTOKHBIX
3aBUCUMOCTEM, 33/IaHHBIX (POPMYITaMH, B TOM YHUCIIE

C TIOMOTIBIO IIU(POBBIX TAOOPATOPHIA.

IIpumeHsTH, H3yYaTh PeUMYLIeCTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CIOCOO MPEACTABICHUS
¥ aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBathb noHsiTUE QYHKIINH, OBIAJEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaThb jiHeliHYI0 QyHKIHIO Y = KX + b,
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Urenue rpaukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[TocTpoenue rpaduka
JUHEHHON PYyHKIUU.

ONUCHIBATH €€ CBONMCTBA B 3aBUCUMOCTU OT 3HAYCHUN

k03 unmentos K u b.

CtpouTthb rpaduku JiuHeiHON QyHKIMY, QyHKIMU Y = | X |.
Hcnoab3oBaTh nH(poOBbIE Pecypehbl s TOCTPOCHHUS
rpaduKoB QYHKIUI U U3yUCHHS UX CBOMCTB.

[IpuBOIUTH IPUMEPHI TUHEUHBIX 3aBUCUMOCTEH B peaIbHbIX
npoIieccax u sIBICHUSIX

I'padux pynxum
y =[x
[loBTOpEeHue u 0000IIEHUE 6 IToBTOpEeHUE Br10MpaTh, NPUMEHATH OLEHNUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I qrcell, BBIYUCIECHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
¥ METOJO0B Kypca peleHns ypaBHEHUI.
7 xacca, 06001eHne OcymecTB/IATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUML,
ITOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )XKU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 APYTrux
IIPEIMETOB.
Pemathb TekCTOBBIE 32/1a4H, CPABHUBATh, BLIOUPAThH
COCO0bI PELICHUA 33/1a4U
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsTuaHbie
PUOIIKEHUS
HppaloOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIC
yucia. CpaBHEHHUE
JIENCTBUTEIBLHBIX
YHCElL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHUCJIOBBIX
BBIPAKCHHUI,
cozieprKalmx
KBaJpaTHbIE KOPHU

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBagpatHblii KOpeHb ®opMyIHpPOBATH ONpeAeeHre KBaIPpaTHOTO KOPHS

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCMOJIB3YS TIPU HEOOXOIUMOCTH KAJIBLKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSMHU.

CpaBHMBATH U YNOPSIIOYUBATH PAllMOHAIBHBIC U
UPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHBIE U
npuOmkEHHBIC KOpHH Tpu @ > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIbKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJpaTHbIe KOPHU. Bhipakath nepeMeHHbIe

U3 TEOMETPUYECKUX U PU3HYECKUX POPMYII.

BoruncJATh 3HAaUeHUs BBIPAXKEHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
KQJIbKYJIATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIC
IPE/ICTaBIICHUs, CBA3aHHBIEC C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Yyicia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrerneHn ¢ IeabIM
[MOKAa3aTeJIEM.

@opmMyJIMPOBATH ONpeAeJeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKa3aTesieM CranpapTtHas 3anuch IIpencraBasiTh 3anuch OOJBIINX U MAJIBIX YUCEIT
qHCIIa. B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
Pa3meps1 00bekTOB 3alMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaIOLIEro Mupa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BEIPOKEHUS Pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
YaCTHI] MIPOLIECCOB B OKPYKAIOILIEM MUDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4Y€ECKOM (popme
00BEKTOB), Y WUTKOCTPUPOBATH IPHMMEPAMU CBOKCTBA CTEIEHU
JUTUTEIIBHOCTD C LEJIBIM IIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOIiCTBA CTETICHHU [IJIs1 IPEOOPa30BaHUS
B OKPY’KAIOIIEM MUDPE. | BBIPAYKEHUI, COAEPKAIINX CTENIEHHU C LIEJIBIM ITOKa3aTENIEM.
CBoiicTBa cTeNIEHU BoINOTHATH AeHCTBUS C YUCIIAMU, 3alIMCAHHBIMU
C LC/IBIM IOKA3aTeJIEM | B CTaHJIAPTHOM BHUJIE€ (YMHOKEHHE, JIEJICHUE, BO3BEIACHUE
B CTCIICHB)
AnreOpanyeckue KBagpatHbiit Pacno3HaBaTh KBaJIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUs1. KBagpaTHbII TPEXUIICH. BO3MOKHOCTb €0 Pa3JIO)KEHUSI HA MHOKUTEIIHN.
TPEXUIIECH Paznoxenue PackiaabiBaTh HA MHOKMTEJIM KBAIPATHBIN TPEXWICH
KBaJIpPaTHOTO C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anrebpanyeckue
BBIPAKCHUSI.
AnrebOpanueckas 1poOb

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B ajireOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokpaiieHue
TpoOei.

CroxeHnue,
BBIUHUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anreOpanvaecKux
TpoOei.
[IpeobpazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anuceIBaTh anredpanyeckue Boipaxkenus. Haxoaurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HauYeHue ApoOu, B TOM YHUCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €To Jisl TpeoOpa3oBaHus Ipooei.
BbINOJHATH JeCTBUSA C aIredpaniyecKuMu ApoosiMu.
[TpumeHsTH TpeoOpa3zoBaHus BEIPAKEHUH I pEIICHUS
3ana4y. Beipaxkath nepeMeHHblie u3 Gopmys (pu3nyeckux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBagpatHoe
ypaBHeHue. Hemonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJgpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOJAIINXCS

K KBaJIpaTHBIM.
[IpocTetiue npodHO-
palLMOHAJIBHBIE
YpaBHEHUS.

Pemenne TekcToOBBIX
3a71a4 C ITOMOILBIO
KBaJpaTHBIX
YpaBHEHHM

Pacno3HaBaTh KBaJIpaTHbIE YPaBHEHMUS.

3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHEHMUS;
pelaTh KBaJApaTHbie yPABHEHUS — IIOJIHBIC U HEIIOJIHEIE.
IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

PemiaTe ypaBHEeHHs, CBOISIIMECS K KBAJAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Ha0JsropaTh 1 aHAIM3MPOBATH CBSA3b MEXKY KOPHSAMHU U
KoddpUIIMeHTaMH KBAaJIPaTHOTO YPaBHEHUSI.
®opmyaupoBaTh Teopemy Bueta, a Takke o0paTHyIo -
TEOpEMY, IPUMEHATH ITU TEOPEMBI [l PELICHUS

3a1ad4.

PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
NEPEXOUTh OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
K anredpandeckoi MoIeNu MyTEM COCTaBIICHHS YPaBHEHUS;
pelIaTh COCTAaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA.
Cuctembl ypaBHEHU I

13

JIuneitHoe ypaBHEHHE
C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUsI YpaBHEHUN
B LIEJIBIX YKCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMU.

CtpouTth rpadvKkul THHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBBIE PeCypPChl.

Pa3ziuyaTth napajuiesibHbIE U IEPECEKAIOIINECS MPAMBIE
10 UX YPABHEHUSIM.

PemiaThb cucTEMBI ABYX JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys]
YPaBHEHUS C IByMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU.
Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpABHEHUMN

PemaTp npocreimuye CUuCTEMbl, B KOTOPBIX OJHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEWHBIM.

[HpuBoauTs rpapuuecKy0 HHTEPIPETANUIO PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMsI IEPEMEHHBIMH.

PemaTh TeKcTOBBIE 3aJa4H aJIreOpanyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoselie
HEPaBEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 01HOM
IIEPEMEHHOM.
JIuueiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOU MPSIMOM, T0KA3bIBATH
anreOpanvdecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM NPSAMOMU
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C OZITHOY IIEPEMEHHON
Y VX PELICHHE.
N3o0paxkenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIMU.
OO6nacTp onpeeIeHUs
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
CrniocoObl 3a1aHus
GyHKIIHIA.

I'paduk GpyHKIIHH.
CgoiicTBa pyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh () YHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

Boruucasth 3HauYeHust GyHKIUHN, 3aJaHHBIX (hOpMYyIaMu
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJIbKYJIATOP);
COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku yHKITUH.

OnuckiBaTh cBOIicTBA (QYHKIIMM HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoan3oBaTh GyHKIMOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath mpumepsl rpadukoB, OTPAKAIONIUX PEAIbHbBIE
npoueccsl U sipieHus. [IpuBoAMTH MPUMeEpPBbI NPOLIECCOB U
SBJICHUN C 3aIaHHBIMUA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI

JUTSI IOCTpOEeHUS TpauKoB PYHKITUI ¥ U3yUEHHUS UX CBONCTB

O yHKIUY.
UricroBbie G yHKITAN

YreHue v moCcTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxomutsb ¢ mnoMmompbio rpagpuka GyHKIMHA 3HAYEHUE OJTHON
Y3 pPaCCMATPUBAEMBIX BEJIWYMH M0 3HAYCHUIO IPYTrOM.
B HecnoxHBIX ciiydasix BbIpaxkaTh GOpMYyJ10i 3aBUCHMOCTD
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byHKINH,

MCKY BCIIMYMHAMU.

OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJINYUHBI
peaJIbHBIE IIPOLIECCHIL. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl n3yyaembix GyHKuui. Iloka3biBaTh
ONMCHIBAIOLIHE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
IpsIMYIO U OOpaTHYIO rpagukoB QyHKIMit BUga:y = X2,y = x5, y = Vx, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBaTh QYyHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX MpeACTaABJIEHMS IS PEILICHUS U UCCIIEI0BAHNs YPABHEHUN U
rpaduku. CHCTEM YPAaBHECHUM.
I'padpuk pyHkuun IIpuMeHATH LM pPOBLIE pecypChl I IOCTPOSCHUS
y = X2 rpaduKoB (HyHKIUH
OyHKIUH
y =y =
y =vx,y = |x};
rpaudecKkoe perieHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE [ToBTOpEHuE Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHHUSI

OCHOBHBIX ITOHSTHHN U
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEHHE
3HAHUU

YuCeJl, BBIYUCIEHUN, TpeoOpa30BaHUi BhIpaXKEHUH, pELICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCICHUMN, TPEOOPA30BAHU,
MTOCTPOECHUM.

PemiaTe 3a1a4m U3 peaibHOM )KM3HU, IPUMEHATH
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MaTeMaTHUYeCKUEe 3HAHUS ISl PEIICHUs 3a71a4 U3 IPYTUX
MIPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

JlenCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHox%ecTBO
JIEUCTBUTEIBHBIX
YHCEJT,;
JICMCTBUTEIBHEIC
YHClIa KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSMOMU.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanbubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MIPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEUHOM JAECATUYHOMN
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHATBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaThb 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOIMThb 3HAYECHUS CTETIEHEHN C LENBIMU MTOKA3aTEISIMU U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEUCTBUTEIIBHBIX YMCEII B IPAKTUYECKON IESITEIbHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTH
NPUOIMIKEHUS IMCTBUTENBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriafiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHAKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUE BSIIMUHMHBI,
TOYHOCTD
npUOIMKEHUS.
OKpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUN.
3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHUE.
Pemienune ypaBHeHuUM,
CBOJAIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Penienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOM CTENEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rpapuuecKkne
MEeTO/bI IIPH PELICHUH YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIE M KBAJPaTHbIC YPABHEHUS,
yYpaBHEHHSI, CBOJISAIIMECS K HUM, POCTeiIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHneM

Ha MHOXKUTEIH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYyMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JJUHEWHOE,
a JIpyroe — BTOpOu
CTEIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBI YPaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIECKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeTOBAHUS YPABHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, pelIaTh UX
anreOpanyecKuM CIocoOOM: mepexoauTh OT CJIOBECHOM
(GbOopMYITUPOBKH YCIOBHUS 3a/1a91 K aareOpandecko MoIeau
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI PAa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepasenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCMOIb30BATh
JIuneiiHble TSl TpeoOpa3oBaHusl CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JUHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJTHOM EPEMEHHOMN PemaTp 1MHElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U UX pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEWHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJIHOU MOJyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX N300paxkaTh pelieHre HEPABEHCTBA U CHCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YsI
pelieHue. rpaduyeckue npeacTaBIeHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABCHCTBA IIPU PEIICHUU
VMHTEpIpETALIHS pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiictBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
PacIoIOKEeHHE Ha KOOPAMHATHOM IITIOCKOCTH IPauKOB

byakuuid Buga: y = kx,y = kx + b,y = k_,y = X2
X
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CUMMETPHUH NapadoIbl.

I'paduxu pyHKUIMNA:

y = kx
y = kx + b,
k
y =_,
X
y =%,
y = x,
y =vx,
y = |x|

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 opMyIIE.
IIpuBoAUTH NpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUIUKU, TEOMETPHUHU.

BoisiBaASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHONU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUAA
y = axt,y =ax? + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 UX TTIOCTPOCHUS], B TOM YHUCJIE C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[IOCJIEIOBATEILHOCTH

15

IlonsaTHe ynciaoBoOM
ITOCJIE/IOBATEIILHOCTH.
3aganue
II0CJICIOBATSIIFHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmMyIoii N-To YieHa.

Apudmernueckas u
reoMeTpUuYecKast
IPOTPECCUMU.
®opmyiibl N-To YieHa
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb WHIECKCHbIE 0003HAUCHUS,
CTPOUTH peveBble BbICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCJIEZI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro 4eHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEN, 3 JaHHBIX
TUMH HOpMYyTIamMHu.

YcraHaBiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
TIOCIICIOBATEIIBHOCTH, €CJIA BHIMTMCAHBI TIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO I TEOMETPHUIECKYTO
MIPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3aqaHUS.
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IPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
TJIOCKOCTH.
JInHEenHbIN U
YKCIOHEHIIUAJILHBIN
pocT.

CI10kHBIE IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro yjaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHbI NOCIENOBATEIBHOCTH TOYKAMHU

Ha KOOPJAMHATHOM INIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 pEAIbHOM KU3HU, WUIFOCTPUPYIOIIUE U3MEHEHUE

B apu(pMeTHUUECKON MPOrPECCUH, B TEOMETPUUECKON
IpOrpeccun; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3a1a4m, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YHUCJIE 3a/1a4d U3 peabHOU
KU3HU C UCIIO0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371eKTPOHHBIX TAOIUL, TPAPUUECKOT0 KAIbKYJISATOpa U T.I1.).
Pemathb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIB30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTHS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJIEHUA (3aIKCh,
CpaBHEHUE, JICUCTBUSA
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl OTIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PELICHUHN 3a7a4 U3 IPYTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
MPOCTOE U COCTABHOE YUCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLIeHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€IUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJAPTHBINA BU
yKcia, apupMeTHYecKuil KBaApaTHbIA KOPEHb.
BBINOJIHATE AelicTBUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHIMIOJHATH MPUKH/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYyAa.
Pa3ouparp peanbHble )KU3HEHHBIE CUTYAIIUH,
(hopMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTHb pElICHUE, TPUMEHSISI MAaTEeMaTUUECKHI armapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
AuredOpanuyeckue OnepupoBaTh NOHATHUAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE I€HCTBUS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JIOTTYCTUMBIEC paIMoHAIbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (POPMYI PA3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JIOIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JJIs1 JPOOHO-
pPalMOHAIBHBIX BBIPAXEHUHN, KOPHEM.

MopnesmmpoBaTth ¢ TOMOIIBIO (OPMYJI pealbHbIE IPOLECCHI
U SIBJIICHUS

DyHKIUU
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
yHKUMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HauOOJIbIIEE U
HauMEHbIIee 3HaYeHUsI QYHKIIMH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYK/AaTh CBOICTBA
byHKUIUN, CTPOUTH UX TPadUKH.

OnepupoBaTh NOHATUAMM: IPSMasi TPOIIOPIIMOHATIEHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIUs, Tapadoiia, rurepooa.
HUcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, JIJIsl pelIeHus 3a71a4 U3 APYTUxX
y4eOHBIX MTPEAMETOB U PEATbHOM KU3HH; MOJAeJIUMPOBATH

C TIOMOIIIBIO TPa(UKOB PeaTbHBIC IPOIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXIY BEJIMUNHAMU

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102

32







	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	8 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Алгебраические выражения (1)
	Уравнения и неравенства (1)
	Функции (1)
	Числа и вычисления (2)
	Уравнения и неравенства (2)
	Функции (2)
	Числовые последовательности и прогрессии

	8 КЛАСС (1)
	9 КЛАСС (1)

