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OEJIEPAJIBHAS PABOYASI IIPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsieTCS OJJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOINET0 00pa3oBaHUS:
oHa oOecreurBaeT M3yUYCHHUE APYTUX AUCIUILUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXO0IUMO JJIsl POJAOJKEHUSI 00pa30BaHUs U B
MOBCEAHEBHON >Ku3HM. Pa3BuTue y o0OyyalIIUXcs HAyYHBIX MPEICTaBICHUN O
MPOUCXOKACHUU U CYIIHOCTU airedpandeckux abOCTpakiui, crnocode OTpaKeHHs
MaTeMaTHYeCKOM HAyKOW SIBJICHUW M MPOLECCOB B TMPHUPOJEC U OOIIECTBE, POJIU
MAaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIsi
ajlanTallid B COBpEeMEHHOM IudpoBoM obOmiecTBe. M3yueHue anreOpsl obecrieynBaet
pa3BUTHE yMEHUs HaAONIOAaTh, CpPaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUST U BBIBOABI, (OpMynHpoBaTh yTBepkIaeHus. OCBOeHHE Kypca aireOpbl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
JNEyKTUBHBIC W WHIAYKTUBHBIC pPACCyXJACHUS, O0O0O0OIIEHHE U KOHKPETU3AIHUIO,
abcTparupoBanue u aHasioruto. O0ydenue aiaredpe mpeanoiaraeT 3HAUUTEIIbHBIA 00BEM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3alueit 1eaTeIbHOCTHOTO MPUHIIUIA O0YUIEHUS.

B crpykType mporpammbl ydeOHOTO Kypca «Ausredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COJAEPKATEIbHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUN, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHCHUS U HEPABCHCTBAY,
«DOyukuum». Kaxmas U3 3TUX COAEPKATEIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET M3YUYCHHUS Kypca, B3aMMOJCUCTBYS C IPYTUMU €ro JUHUSIMU. B
X0JIe M3y4eHUs Yy4eOHOTO Kypca OOyJaromMMCsl TPUXOIUTCS JIOTUUECKH PAcCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN fA3bIK. B CBSi3M C 3TUM B MpPOrpamMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4YeCKOTO OOpa3oBaHMsS M CIOCOOCTBYIOIIHNE
OBJIQJICHUIO OOYYalOIIUMHUCS OCHOB YHHUBEPCAIBHOIO MAaTeMaTHYECKOro  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUCOHOro Kypca «Anredpay sBiseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «HUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajIbHEUIIIETo
MU3YUYEHUS] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOMIMXCS JIOTHYECKOTO
MBIIIJICHUS,, (OPMHUPOBAHUIO YMEHHS TMOJIb30BAaThCA AITOPUTMAMH, a TaKkKe
MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX [IJIsi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre MOHATUS O 4HCIIE HA YpPOBHE OCHOBHOrO OOIEr0o OOpa3oBaHUsSI CBSI3aHO
C palMoOHAIBLHBIMM W HPPAlMOHAIBHBIMU YHUCIAMH, (POpMUPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHWE OCBOCHHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.



ConepxkaHre ABYX anreOpandecKuxX JUHUNA — «AnreOpandecKkue BBIPOKCHUSI» U
«YpaBHEHUSI U HEPABEHCTBa» CMOCOOCTBYeT (HOPMUPOBAHUIO Y OOyYaroluxcs
MaTeMaTH4eCKOro arnmapara, He0OX0AUMOTO JJIsl pEIISHU 33a/1a4 MAaTEMAaTUKHU, CMEKHBIX
MpeAMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0OIIIEero
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTPUPYET 3HAUYCHHME MAaTEMaTUKH Kak s3blKa [JI8 TOCTPOCHUS
MaTeMaTH4YEeCKUX MOJEJCH, OMMcaHus MPOIECCOB U SBICHUMN peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOIAT TakKe JadbHEenIlee pa3BUTHE aITOPUTMUYECKOTO MBITIIICHUS,
HEOOXOAMMOr0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca HH()OPMATUKH, U OBJIa/ICHUE HAaBBIKAMU
NeyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIHOHAIBHO-TpadUUeCKOW JIMHUU HAIEJICHO Ha IMOJIyYeHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUISl OTIMCAHWS W MCCJICIOBAHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBJICHUM B MPUPOJE U
obmectBe. M3ydyeHue marepuana CocOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCS YMEHHS
UCITIOJIH30BaTh PA3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH — CJIIOBECHBIC,
CUMBOJIMYECKHE, TpauUecKre, BHOCUT BKJIaJl B (HOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslenbl couepxkanus: «Yucna u
BBIUUCIICHUS», «AINreOpanueckre BBIPAKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee 4YHCIO YacoB, PEKOMEHIOBAHHBIX IS HW3Y4YeHHs ydeOHOro Kypca
«Anredpa», — 306 gacoB: 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 HeZeliO).

COJEPKXAHUME OBYYEHMUA

7 KIIACC
Yucia ¥ BBIYUCTICHUA

JpoOu 0OBIKHOBEHHBIC U IECSITHUHBIC, IEPEX0] OT OJHON (HOPMBI 3anucu Apodei K
npyroil. IloHsATHEe panMOHAIBPHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
paIMOHANIBHBIX 4YHCeNl. ApudMETHUYECKHE JICHCTBUS C PalMOHAIBHBIMH YHCIIAMH.
Peuienrie 3a1a4 u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJibHbIM I[OKa3aTelieM: ONpeJAeNIeHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OMpEEICHHS, 3amuch OONbImMX uuced. [IpoleHThI, 3amuch
MPOILIGHTOB B BHJE NpoOW W ApoOW B BHUAEC NPOIEHTOB. Tpu OCHOBHBIC 3ajJaud Ha
MPOLIEHTHI, PEIICHNUE 3a]]a4 U3 PEaJIbHON MPaKTUKH.

[IpuMeHeHue MPU3HAKOB AEIUMOCTH, PA3IOKEHUE HA MHOXHUTEIM HATypalbHBIX
quCen.

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



AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycTuMble
3HA4YEHUS NEpeMEHHBbIX. [IpencTaBiieHHe 3aBUCHMOCTH MEXKIYy BEIMYMHAMU B BHJIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOpaszoBaHue OYKBEHHBIX BbIpaXKEHU,
TOKJIECTBEHHO PaBHbIE BBIPAKEHMUS, PABUJIA IPEOOPA30BaHUs CYMM U MPOU3BEICHU,
MpaBUJia PaCKpPbITUS CKOOOK U MPUBENIEHUS MOJOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIBbHBIM I1I0KA3aTEIIEM.

OpnHowrensl u MHoOrouieHbl. CreneHp MHorowieHa. ClioKeHue, BBIYUTAHMUE,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXKEHHMS: KBaAPAT CYMMBI U
KBaapar pasHoctu. Dopmyiia pasHOCTU KBaaparoB. PasnoxkeHue MHOIOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHON, YMCIIO KOPHEN JTMHEWHOT O YPABHEHUS,
peuieHrue JIMHEWHBIX YypaBHEHMH. (CoOCTaBlI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHME C JBYMsi MepeMeHHbIMU M ero rpaduk. Cucrema ABYyX
JMHEWHBIX YPAaBHEHUH C IByMs IIE€peMEHHbIMU. Pelienne cucteM ypaBHEHUH criocoOoM
NIOACTaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUA

KoopaunaTa Touku Ha nnpssMoii. YuciioBble MpoMeXyTKH. PaccTossHrEe MEXKIy IBYMSI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmynamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsarne ¢hynkmuu. I'paduk ¢pynkmuu. CroiicTBa
byakumii. Jluneitnas ¢ynkaus, e€ rpaduk. I'paduk dbynkoum y = |x|. ['paduyeckoe
pEIIEHUE JTUHENHBIX YPABHEHUW U CUCTEM JIMHEWUHBIX YPaBHEHUM.

8 KJIACC
Yucia 1 BbIYUCTICHUSA

KBaapatusiit kopenb u3 uncia. [lonstue 06 upparnmonansHom vrcie. JlecsiTuaHbie
NpUOTMKEHUST HppaAIMOHANBHBIX 4YHcen. CBoOWCTBa apu(PpMETHYECKUX KBAJIPATHBIX
KOpHEW U X NIPUMEHEHHE K MPEe0OpPa30BaHUI0 YUCIOBBIX BHIPAXKEHUN W BHIYUCICHUSM.
JleficTBUTEIbHBIC YHCIIA.

Crenens c 1eNbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3aMKCh YKCTA.

Auredpanyeckue BbIPaKeHUs
KBangpaTHbiii TpExwiieH, pa3iioKEHUE KBAJPaTHOTO TPEXWIeHAa HAa MHOXKUTEIU.
AnreOpanueckasi 1poos. OCHOBHOE CBOMCTBO airedpanueckoit Apodu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHue anreOpanyeckux Apooei. PalinoHanbHble BRIpaKeHUs
U UX npeoOdpa3oBaHueE.



YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Penienue ypaBHEHHM, CBOASAIMXCSA K JIMHEWHBIM U KBaJgpaTHBIM. IIpocrenmne
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

['paduueckas uHTEpIpeTalvsi YpaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMephl 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
JIMHEMHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DyHKIUU

[lonstue Qynkuuu. Ob6nacTh ompeneraeHuss U MHOXKECTBO 3HAYEHUM (YHKIUU.
CrniocoObl 3a1aHust PYHKITHI.

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

OyHKIMH, OMUCHIBAIOIINE MPAMYIO B 00paTHYIO MPONOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpadpuxu. Pynximn y = X2, y = x3, y =vx, y=|x|. I'papuueckoe peienue ypaBHeHnii
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHbple uuMCla, WpPpAlMOHAIBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
JeCATUYHBIE TpoOu. MHOXECTBO JACHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KakK
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSIMOIA.

CpaBHenue JIEHCTBUTEIILHBIX qHCe, apupMeTHICCKUE JICUCTBUS
C ICUCTBUTEIILHBIMU YHCIIAMH.

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

[TpubnmkEHHOE 3HAYCHWE BEIWYWHBI, TOYHOCTh NpHOMmKeHus. OKpyricHue
yucell. [Ipuknika v OLeHKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOISIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHs ypaBHEHMH TPETbEM M UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3ajad
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 — BTOpPOMl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHOo#. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanpatnunas Gynkuusi, e€ rpadux u cBoiictsa. [lapabosna, KoopIMHATHI BEPIIHHBI
napaboJibl, 0OCb CAMMETPHUH 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  II0CJIEIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccuud. DopMmyabl N-TO  UYiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBI MEPBBIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPJAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIbHBIA pocT. CIIOXKHbIE
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIbTATBI

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

Yuciia 1 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 BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
1 JECATHYHBIE IPOOH.

[lepexoauTs OT omHOM (OPMBI 3amuMCH YuCed K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBAThH U YIOPSAOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NMPUKUAKY W OLIEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY 3HAY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE JEUCTBUS CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTeNISIMU.

[IpuMeHsAT, TPU3HAKU JETUMOCTH, DPA30KEHUE HA MHOXKUTEIU HATypabHBIX
quCen.



Pemarts nmpakTHUKO-OpUEHTUPOBAHHBIE 3a]a4U, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYUH,
MPONOPLUOHAIIBHOCTBIO  BEJIWYHH, [MPOLEHTAMU, HWHTEPIPETUPOBATh PE3YJIbTAThI
pelIeHus 3a/1a4 C Y4ETOM OTPAaHUYEHUH, CBSA3AHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBIX
O0OBEKTOB.

AJiredpanyecKue BbIPaKeHUsA

Ucnonw3oBaTh anredOpanueckyr0 TEPMUHOJOTUIO UM CUMBOJUKY, MPUMEHSITH €&
B IPOIIECCE OCBOCHUS YU4eOHOTO MaTepuara.

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

BoinonHsaTh mpeoOpa3oBaHUs IEJOT0 BhIPAKEHUS B MHOTOWICH MNPUBEICHUEM
MOI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBapaTa CyMMbBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa3i0oKEHUE MHOTOYJICHOB Ha MHOKUTEIU C TTIOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXWTEJS, TPYNIHUPOBKU CllaraeMblX, MNPUMEHEHUsS (OopMy
COKpAILIEHHOTO YMHOXEHHUS.

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

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEWM C  HATYPAIBHBIMU  IIOKAa3aTEJIsIMU
JUTsl TpeoOpa3oBaHus BRIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

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

[IpumensTs rpaduueckue METOAbl MPH PEIICHWH JIMHEHHBIX ypaBHEHUM W HX
CUCTEM.

[TonOupaThs puMepHI TIap YUCEN, SIBISIOMMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
IBYMSI IEPEMEHHBIMU.

Ctpouth B KOOPIAMHATHOW IUIOCKOCTH TpauK JIMHEHWHOTO ypaBHEHHS C JIBYMs
MIEPEMEHHBIMH, TOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

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

CocTtaBiTh U peuiaTh JUHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWMHBIX YpaBHEHUI
[0 YCJIOBHUIO 3aJa4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJy4YEHHBIN Pe3yJIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPJAMHATHOW MPSIMOMl TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATH YWCIOBBIE MPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OTMeuath B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJIMHATAM, CTPOUTD
rpaduku TMHEHHBIX QyHKUuMA. CTpouTh rpa@uk PyHKIUU )y = |X|.



OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTUA MEX]y BEIUYUHAMM:
CKOPOCTb, BpEMsl, PacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKUMHU [0 3HAYEHUIO €€ apryMeHTa.

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

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa v BbIYUCIEHUA

Hcnonp30BaTh HavYaIbHbBIE MPEACTABIECHUS O MHOMXECTBE JIEMCTBUTEIIBHBIX YHUCEI
JUISL CPaBHEHMS, OKPYTIJICHUS M BBIYUCIICHUHN, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumeHsTh MOHSATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIE KOPHU, HCIOJB3YsS TMPU HEOOXOJUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPAaTHBbIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YHCEI ¢ TIOMOIIBIO JICCATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyeckne BbIPAKeHUsI

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

BBITIOMHATE  TOXKJIECTBEHHBIC IMPEOOpa30BaHUS  PAITMOHAIBHBIX  BBIPKCHHI
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH JIPOOSIMH.

PacknanpiBaTh KBaapaTHBIN TPEXWICH HA MHOKHUTEIH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAKCHUH JUIS PEIICHUS Pa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHbIE YPAaBHEHHS W pPaUHOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TPUMEHEHHEeM rpaduyecKux NpeacTaBieHnid (yCTaHAaBIMBATh, HMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOoUee).

[lepexoauTh OT CIOBECHOM (POPMYIUPOBKH 33/1a49M K €€ anreOpanvdeckoi MOJenn ¢
MIOMOIIBKD COCTaBJICHUS YPABHEHHUSI WJIM CUCTEMbl YPAaBHEHWI, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33/1a4M MOJTYUYEHHBIN 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 W UCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUCHUsI), OMNPEACNSITh 3HaueHUE (QYHKIMU [0 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUJA:

y=C2,y=x% y= x3,y= V& y = |x|, onuceBaTh CBOHCTBA YHCIOBON DYHKIUI
X

1o e€ rpaduxy.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIEHUA

CpaBHUBATH U yHIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHATIBHBIC YHCIIA.

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

HaxonuTe 3HaueHUs CTENEHEW C LEIbIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh  JEUCTBUTENBHBIE UWCJA, BBINOJHIATH MOPUKUAKY  pe3yjbTara
BBIUHCJIEHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPaBHEHHs, CBOISAIIMECS K HUM,
npocTeiie 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHHI C TBYMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABJISICTCS JTUHEUHBIM.

Pemath TeKkCcTOBBIE 3a7ja4K AIreOpanyecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBoaUTH MPOCTEUIINE UCCICAOBAHUS YPABHEHUW U CUCTEM YPABHCHUU, B TOM
quclie ¢ TNpUMEHEHHEeM rpaduyecKux TMpeCcTaBIeHuil (yCcTaHABIWBATh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaTes nuHeliHbIe HEPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOILIHE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIMCBIBATH PELICHHUE C MIOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacno3HaBaTte GyHKIMM HW3ydeHHBIX BHUIOB. [loKa3plBaTh CXEMaTHYCCKU
pacCIlOIOKCHHEe Ha KOOPJMHATHOM IIOCKOCTH rpaduKoB (DYHKIHHA BUOA: Y = £X,

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

OT 3HaYeHU I KO3 (DUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIUM.



Ctpoutrb M uU300pakaTh CXEMAaTHYECKU TpapuKd KBAaJPATHUYHBIX (PYHKIIHM,
ONMCHIBATh CBOMCTBA KBAJPATHUYHBIX (PYHKIMI MO UX Ipadukam.

PacnioznaBath KBajpaTuuHyro (yHKUHIO 10 (opmyse, NPUBOAUTH IPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

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

N300pakaTh WICHHI ITOCIICI0BATEILHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YMCIOBBIMHM IOCIEI0BATEILHOCTIMHA, B TOM YHCIIE
3aJ1a4M U3 peajbHOU KU3HU (C HCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbIE BUJIbI ICITEIIBHOCTH 00YUYaOIINXCS
(Temnl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATH M 000ralIATh 3HAHUS
PanronanbHble yncnia palMOHATILHOTO YKCia. | 00 OOBIKHOBEHHBIX U JIECITHUHBIX IPOOSX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPA30BLIBAS
JeNCcTBUS Py HEOOXOAMMOCTH JECATUYHBIE APOOH 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
OOBIKHOBEHHOHW U OOBIKHOBEHHYIO JECATUYHOU, IPUBOJIUTH
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 MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelNsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YUCJ0, N — HATYpPaJIbHOE YHUCIIO).




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 €€ IpoOu (MIPOIIEHTY ), Tpodu (IPOLIeHTA),
KOTOPBIN COCTaBIISI€T OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHUBATH PA3JTUYHbIC PEIICHUS,
3aICH PEIICHUH TEeKCTOBBIX 3a]1aH.

Pacno3naBaTh M 00BSICHATD, 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 MPOTIOPIIMOHAIBHOCTH,
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,
pPacKpbITUEM CKOOOK. BBINOJIHATH YMHOKEHUE OJJHOWICHA




[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
(bopMyIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa310KEHUE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIET0 MHOXKUTENS,
npuMeHeHUs! GOpMYJIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILLIEHHOI'O YMHOXKEHHS.

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

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.




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 WU 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 psAMOl. UUCTIOBbIE | COOTBETCTBYIOLIKE 3aIaHHBIM KOOPAUHATAM, JIy4d, 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 UG POBBIX TAOOPATOPHIA.

IIpumMeHsITH, H3y4aTh NPeUMYILIECTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CIOCOO MPEACTABICHUS
¥ aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBathb noHsiTUE QYHKIINH, OBIAJEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaThb jiHeliHYI0 QyHKIHIO Y = KX + b,




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 n(poBbIE Pecypehl Il TOCTPOSHHUSI
rpaduKoB QYHKIUI U U3yUCHHS UX CBOMCTB.

[IpuBOIUTH IPUMEPHI TUHEUHBIX 3aBUCUMOCTEH B peaIbHbIX
npoIieccax u sIBICHUSIX

YJACOB I10 ITPOl PAMME

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




8 KVIACC

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanroHaTbHOM
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 ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBagpatHblii KOpeHb ®opMyIUpOBATH ONpeAeeHUue KBaIPaTHOTO KOPHS

U3 yncia, apuMETHIECKOTO KBaIPaTHOTO 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, 3aIUCAHHBIE C TTIOMOIIBIO
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 PU3UUECKUX POPMYII.

BoruncJATh 3HAaUeHUs BBIPAXKEHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
KQJIbKYJIATOP.




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 CHMBOJIHYECKOH hopme
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 cTENEHU BoInOTHATH AeHCTBHS C YUCIIAMU, 3aICAHHBIMU
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 HCOTPpHUATCIbHBIM JTUCKPUMHUHAHTOM




TpEXWICHA
Ha MHOKUTEIIN

Anrebpanyeckue
BBIPAKCHUSI.
AnreGpanueckas 1poob
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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 Boipaxenus. 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 €ro s peoOpa3oBaHus IPoOeH.
BbINOJHATH JeCTBUSA C aIredpaniyecKuMu ApoosiMu.
[TpumeHsATH TpeoOpa3zoBaHuUs BEIPAXKEHUM JIJIS1 PEIICHUS
3ana4y. Beipaxkath nepeMennble U3 Gopmyn (pusnyeckux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIUH)




YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS
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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 ypaBHeHHs, CBOIAIIMECS K KBAAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Ha0JsroqaTh M aHAJIU3MPOBATH CBSI3b MEXAY KOPHIMU 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
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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
HCIOJIb3Ys HU(PPOBbIE PECYPCHI.

Pa3ziuyaTth napajuiesibHbIE U IEPECEKAIOIINECS MPAMBIE
10 UX YPABHEHUSIM.

PemiaThb cuCTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKEHUEM.




C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perienus
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 HHTEPIPETANUI PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMsI IEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 32424 M aJIreOpanyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa
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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




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 QYHKIIMOHATBLHYIO 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.

Hcnoas3oBaTh G yHKIMOHATHHYIO 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




byHKINH,

MCKY BCIIMYMHAMU.

OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJINYUHBI
peanbHbIC IPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl n3yyaembix GyHKuui. Iloka3biBaTh
OIMUCBIBAIOLIUE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
MPIMYIO0 U 00PATHYIO rpadukoB pyHkumii Buga:y = x4,y = X3, y =vVx, y = |x]|.
IIPOIOPIHOHAIBHBIC Hcnonb3oBath PyHKUMOHAJIBHO-TPapHYECKHe
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 =Xy =
y =vx,y = |x};
rpauyecKkoe perieHme
YPaBHEHUU U CUCTEM
ypaBHEHUNU

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

OCHOBHBIX IIOHSTHHN 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




MaTeMaTHUYeCKUEe 3HAHUS ISl PEIICHUs 3a71a4 U3 IPYTUX
MIPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIoCOo0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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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 ACSATEIBHOCTU O0yUYaIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Uricnia 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 TTPUOIMKEHUS
palMOHATBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaThb 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
JNEWCTBUTEIBLHBIE 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




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
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JInHerHOe ypaBHEHHUE.
Pemienune ypaBHeHuUM,
CBOJAIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Penienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENIEHEN

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
pPa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU




pas3noKeHneM

Ha MHOXKUTEIH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Permenne 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




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 MPSMOii, 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

byukuuid Buga: y = kx,y = kx + b,y = E,y = X2
X




CUMMETPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y =_
X
y = X,
y = x,
y =x,
y = [x]

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

BoisiBaASITH 11 0000111aTH 0COOCHHOCTH TpaduKa
KBaJIpaTUYHON QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax? + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 UX TTOCTPOSHUS], B TOM YHUCJIE€ C ITOMOIIBIO
(P POBBIX PECYPCOB

YucioBbie
[IOCJIEIOBATEILHOCTH
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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.




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(PMETHUECKOUN MPOrpeccuu, B reOMETPUUYECKON
IpOrpeccun; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a7a4um, CBA3aHHbBIE C YUCIIOBBIMU
II0CJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3aJ1a4d U3 PEAIbHOU
KU3HU C UCIIO0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371eKTPOHHBIX TAOIUL, TPAPUUECKOT0 KAIbKYJISATOpa U T.I1.).
Pemathb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaJbHON IIPAKTUKH (C UCIIOJIB30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTHS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alusa 3HaHUH
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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,
IIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX




OKpYTJICHHUE,
npuOIKEeHuUE,
OLIEHKA; peLIeHHE
TEKCTOBBIX 3a/1a4

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

apupmMeTHUEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHIMIOJHATH MPUKH/KY U OLIEHKY
pe3ynbTaTa BEIYUCICHUN.
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,
HAXOJUTH pElICHUE, TPUMEHSSI MAaTEeMaTHUECKH 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-
JIOTTYCTUMBIC paIMOHAbHBIE BRIPAKEHUS U BRIPAKECHUS C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (hOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH




JIOIYCTUMBbIE 3HAYE€HUSI IEPEMEHHBIX JJI JPOOHO-
pPaLMOHAJIBHBIX BBIPAKEHUN, KOPHEH.

MopnesmmpoBaTh ¢ TOMOLIBI0 (POPMYJI PEATIbHBIE TIPOLIECCHI
U SBJICHUSA

DyHKIUU
(moctpoeHue,
CBOMCTBA U3yUYCHHBIX
yHKuMi;
rpaduyeckoe penieHue
YPaBHEHUHU U UX
CHUCTEM)

OnepupoBath NOHATHAMU: QyHKIMS, TpaduK QyHKINH,
HYJTU (pyHKIIMU, TPOMEKYTKHU 3HAKOTIOCTOSHCTBA,
MPOMEKYTKH BO3pACTaHUs, YObIBaHUS, HANOOJIbIIEE U
HaMMCEHbIIIee 3HAYCHUS ()yHKITHH.

AHAIH3MPOBATH, CPABHUBATH, 00CYKAATh CBONCTBA
GyHKIUN, CTPOUTH X TpadUKH.

OnepupoBaTh NOHATUSIMHU: IPSIMast IPONIOPLIUOHATBHOCTb,
oOpaTHasi MPONOPLHUOHAIBHOCTb, TMHENHHAs (QYHKIIMA,
KBaApaTuaHas GyHKIH, mapabdoa, runepoosna.
HUcnonb30BaTh rpauKM 1151 ONPEICIECHUS CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, ISl peIIeHUs 3a]1a4 U3 IPYTUx
y4eOHBIX IPEIMETOB U peajbHON )KU3HU; MOEJIMPOBATH

C IMOMOMUIBIO TPa(UKOB peasbHbIE POLIECCH] U SBJICHHUS.
Bripaxats (popMyT1aMH 3aBUCUMOCTH MEXAY BEIMYNHAMU

OBILEE KOJIMYECTBO
JACOB II0 ITPOI'PAMME
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