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PABOYASA ITPOT'PAMMA 110
AJITEBPE B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBiseTCS OJHHUM M3 OIOPHBIX KypCOB OCHOBHOrO o0miero oOpa3oBaHHS: OHa
ofOecrieunBaeT HM3yuyeHUE IPYTHX TUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOr0, TaK W TyMaHHUTaApHOIO
LUKJIOB, €€ OCBOCHHE HEOOXOIMMO il MPOAOIKEHUS OOpa3oBaHMSI UB  IOBCEAHEBHOM  >KU3HH.
Pazsurtue y o0yyaromuxcs Hay4HbIX  IIPEACTABICHUM O MPOUCXOKIAECHUU M CYILIHOCTHU
anredpandecKux a0CTpaKIMid, CI0OCOOe OTPaKCHHS MAaTEMATUYECKOW HAyKOH SIBJICHUN U TIPOIIECCOB B
PHUPOJIC U OOIECTBE, POJIM MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE
CrocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YE€CTB MBIIIICHUS, HEOOXOJIMMBIX
JUI ajanTaiuyd B coBpeMeHHOM Hu@poBoM obmiectBe. M3ydenue anreOpbl oOecredyrBaeT pa3BUTHE
yMeHHsl HaOIoJaTh, CPAaBHHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHMYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JACWCTBUS M BBIBOJBI, (OPMYIHUPOBATH
yTBepkAcHus. OcBoeHHME Kypca anreOpsl 00CCIeunBaeT pPAa3BUTHE JIOTHYECKOTO MBIIIICHUS
06yqa}01111/1xcs1: OHM HCHOJB3YIOT ACAYKTHBHBIC W HWHAYKTHUBHBIC PACCYXICHUA, 0606HICHI/IC n
KOHKpeTH3aIuio, abcrparupoBanne u anajnoruto. OOydeHue anreOpe MpearnoiaracT 3HAYUTENbHBIH
00BEM CaMOCTOSITENILHON JIEITETbHOCTH O0YYaroIIUXCs, TTO9TOMY CaMOCTOSITENIbHOE pEelIeHHE 3ajad
ABIISIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUeHHUS.

B crpykType mporpammbl yuyeOHOTO Kypca «AnreOpa» Uisi OCHOBHOTO oOIiero o0pa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COAEPKATETbHO-METOJAUYECKUE JIMHHUU:

«Hucna 1 BBIYUCICHUSD, « AredpandecKkue BbIpAKEHUS, « Y paBHEHHS U HEPABEHCTBAY,

«Dynkuun». Kaxpmas w3 93TUX  coAep)KarelbHO-METOAUYECKMX JIMHUW  pa3BUBaeTCs Ha
IIPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aMMOJEHUCTBYS C APYTMMHU €ro JIMHUAMU. B Xo1e n3yuenns
y4e0HOr0 Kypca OOYyYaromMMCsl TPHUXOJUTCS JIOTHYECKH pPAacCyXKIaTh, MCIIOJIB30BATh TEOPETHKO-
MHOKECTBEHHBIH $3bIK. B CBSi3u ¢ 3TUM B mporpamMMmy ydeOHOro kKypca «Auredpay BKIIIOUEHBI
HCKOTOPBIC OCHOBBLI JIOTHKH, MMPEACTABJIICHHBIC BO BCEX OCHOBHBIX pasjaciiax MAaTeMaTHU4YCCKOIr'o
o0pa3oBaHMsI U  CIIOCOOCTBYIOIIME  OBIAJACHHIO OOYyYarOIIMMUCS OCHOB  YHHBEPCAJIHHOTO
MaTeMaTHu4eckoro s3pika. CopepKaTenbHOM W CTPYKTYPHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca
«AnrebOpay SBISETCSIEr0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanue JMHUK «Yucaa WM BBIYMCICHUS CIYXKUT OCHOBOHM Ui JajbHEHIIEro M3y4eHHus
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYaIOLIUXCS JIOTMUECKOIO MBIIIEHUS, (POPMHUPOBAHUIO
YMCHUA MMOJIB30BATHECA AJITOPUTMAaMU, a TAKKC HpI/I06peT€HI/IIO MPAKTUYCCKUX HABBLIKOB, H€O6XOI[I/IMI)IX
JUISL TIOBCEAHEBHOW KW3HU. Pa3BuTHe TOHATHS O 4YHCIE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHUsl CBSI3aHO C PALMOHAIBHBIMH M HUPPALMOHANBHBIMH YHCIaMHU, (QOpMHUpPOBAHUEM
MPEJICTABICHU O JCWCTBUTEIHPHOM  YHWCJIE.  3aBepIICHHe  OCBOCHHMS  YHUCIOBOW  JTUHUH
OTHECEHOK CpeHeMY 001IeMy 00pa30oBaHHIO.

Conepkanue JBYX alreOpandecKuX JMHUN — «AnreOpanvecKkue BBIPAKEHUS» U
«YpaBHEHUSI M HEPaBEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHUIO Y OOYYAIOIIMXCS MaTeMaTHYECKOTO
amnmaparta, HeOOXOQUMOTO MJisi pelIeHUs 3aad MaTeMaTHKH, CMEXKHBIX MPEIMETOB U TMPAKTHKO-
OpUEHTUPOBAaHHBIX 3amady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHUS Yy4eOHBIM MarepHal
TPYINIUPYETCS BOKPYT PAIlMOHATBHBIX BBIpAXKEHHH. Anredpa JEMOHCTPHPYET 3HAYCHHE MATEMATHUKH
KaK s3bIKa JJIsl TIOCTPOSHUS MaTeMaTHYeCKUX MOJIEJIeH, OMUCaHus TMPOIECCOB U SIBICHUN pEalbHOTO
mupa. B 3amaun oOydeHuss anreOpe BXOIAT TakXkKe [albHEWIee pPa3BUTHE AITOPUTMHUYECKOTO
MBINIIJIICHUA, HeO6X0)II/IMOFO, B YaCTHOCTH, IJIA OCBOCHHUS KypcCa I/IH(I)OpMaTI/IKI/I, 1 OBJIAACHHUC HABBIKAMU
JNENYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BHTHIO
BOOOpaXeHUsI, CIOCOOHOCTEH K MATEMAaTHIECKOMY TBOPYECTBY.



Conepxanne (yHKIMOHATBLHO-TPAQUUECKONW JTMHUU HALIEJICHO HA IMOJIy4YeHHE OO0ydYarolmIMMHUC
3HAaHMA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTWYecKOW MOJENH JJIsi OMUCAHHS M UCCIICIOBAHUS
pa3HoO0pPa3HBIX MPOIECCOB U SIBICHUUN B mpupoje U obmecTBe. M3ydyeHne mMatepuana criocoOCTByeT
Pa3BUTHIO y OOyYaroUIMXCsi YMEHHS HUCIOJIb30BaTh Pa3jUYHbIC BBIPA3UTEIbHBIE CPEJICTBA S3bIKA
MaTEeMAaTHKU — CJIOBECHBbIC, CHMBOJHMYECKHE, TrpauuecKkre, BHOCUT BKJIaJ B (OPMHUPOBAHUE
MIPEJICTABICHUIA O POJIMMATEMATHKHU B Pa3BUTHH [IUBIIN3AINA U KYJIbTYPHIL.

CormacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaeTcs y4eOHBIM Kypc «AmreOpa», KOTOPBIH
BKJIIOUYAET CJIEYIOIINE OCHOBHBIE pa3/ienbl coaepkanus: «Uucna u BeIYUCIEHU», «Anredpanyeckue
BEIPQXKCHUS», «YPAaBHEHUS U HEPABEHCTBAY,

«DYHKIINY.

O0miee  4YMCIO  YacoOB,  OTBEIEHHBIX IS W3YyUYCHUS y4eOHOr0 Kypca
«Anrebpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 ugaca B Hememo), B 8 kimacce —102 gaca (3
yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeZeli0).

D0P yka3pIBalOTCS B TOYPOYHOM ILJIAHUPOBAHUU TIPETIOIaBATEIIS.

COJAEPKAHUE OBYYEHUSA

7 KJIIACC
Yucsa v BBIYUCTICHUS

Jpobu OOBIKHOBEHHBIE U ACCSITUYHBIC, MEPEX0]l OT OAHON (OpMBI 3amucu ApoOei K IPYrou.
[loHsiTHEe paUMOHAIBHOIO 4YHUCHA, 3alHCh, CPABHEHUE, YIOPSJIOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTrndeckue ASHCTBUS ¢ pallMOHAIBHBIMU YuCIaMU. Perienue 3a1ad u3 peajibHONW MPAaKTHKU HA
4acTH, Ha IpoOH.

CreneHnb ¢ HaTypaJdbHBIM MOKAa3aTeNEeM: ONpeesieHne, Mpeodpa3oBaHue BBIPAXKEHUN HA OCHOBE
oTpezieNieH s, 3aMich OONMBIIMX yucen. [IpoIeHThl, 3anuch IPOIEHTOB B BUE APOOU U ApoOU B BUIE
MPOUEHTOB. Tpy OCHOBHBIE 33J]Ja4M HANIPOLEHTBI, PEHICHUE 3a7a4 U3 PEATbHON MPaKTHKH.

[IpumeHeHne NpU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HATYPaJbHbIX YUCETL.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U oOpaTHasi IPOMOPIIHOHATEHOCTH.

AnreGpanyecKkre BhIpaKeHUS

[lepemenHblE, YHCIIOBOE 3HAYEHWE BBIPAXKEHHUS C TMEpeMEHHOW. JlomycTUMbIE 3HAYECHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAy BeIHMUMHAMU B Buje GopMyIbl. Beruucnenus mno
dopmynam. [IpeobpasoBanre OyKBEHHBIX BBIPRXKEHUMN, TOXKIECTBEHHO paBHbIE BBIPAKECHUS, MpaBUIIa
npeoOpa3oBaHus CyMM U TMPOUM3BEACHHM, MpaBHUia PACKPHITHS CKOOOK M TPHUBENCHHUS MOJOOHBIX
claraeMblX.

CBOIICTBA CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHounenbl W MHOTO4WIeHbl. CteneHb MHoOrowieHa. CIIOK€HHE, BBIYUTAHUE, YMHOXKECHHE
MHOTOWICHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBlI W KBaapaT Pa3HOCTH.
®opmyna pa3HOCTH KBaApaTtoB. Pa3nmokeHne MHOTOWICHOB Ha MHOYKUTEIIH.

YpaBHeHUd U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YpaBHEHHUs, TpaBWIa MPeoOpa3oBaHUsI YpaBHEHHUS, PAaBHOCHUIBLHOCTH
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIO KOPHEH JMHEWHOIO YpPAaBHEHUS, PELICHUE
JTUHENHBbIX ypaBHeHHU. CocTaBiIeHUE ypaBHEHUM IO YCJIOBHIO 3aJaud. PelieHne TEeKCTOBBIX 3a1ad C
MMOMOUIBIO YPaBHEHHUH.

JluneitHoe ypaBHEHHE C ABYMsI TepeMeHHbIMH H ero Tpaduk. Cucrema IBYX IHHEHHBIX
YpaBHEHUH C JIByMS IlepeMEHHBIMU. PerieHne cucTeM ypaBHEHHUH criocoOOM oacTaHOBKU. [Ipumepsl
pEelIeHUs TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH.



DOyHKIUHA

Koopnunara Touku Ha npsiMoil. UucioBele mpoMexyTku. PaccrosiHue MexIy IBYyMsl TOUKaMU
KOOPJHMHATHOM IIPSIMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX m Oy. AlOcumcca W oOpAMHATA TOYKM Ha
KoOpAnHATHOH mockocTh. [Ipumeps! rpadukos, 3aganubix Gopmynamu. YteHrne rpauKoB peaabHbIX
3apucumocrteil. [lonstue pynknun. I'paduk Gynkmun. ColictBa ¢yHkumid. JIuneitnas QyHkuus, eé
rpaduk. I'paduk pyukiun y = |x|. [paduueckoe pelicHre TMHEHHBIX YPAaBHEHUH W CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KJIACC
Yucsa v BBIYUCTICHUS

KBampatuelii kopeHb wu3 uucna. lloHarue o0 wuppanvoHATBHOM uYucie. JlecsTHuHbIC
npuOIIKEeHUs HUppalMOHANBbHBIX yucen. CBoiicTBa apuMETHUYECKHX KBaJpPAaTHBIX KOpPHEH U HUX
MPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAKECHHUHN U BHIYUCICHUAM. J[efiCTBUTENBHbIE YUCIA.

Crernenb ¢ LeIbIM IOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alKch YUCIA.

AuredpanyecKkue BbIpaKeHusl
KBanpatHblii TpEXuiieH, pa3nokeHnue KBaApaTHOro TpEXuieHa Ha MHOXHUTENU. AnreOpanyueckas
npo6b. OCHOBHOE CBOMCTBO anredpandeckoi 1podu. CrnoxeHue,
BBIYUTAHWE, YMHOXXCHHE, JelieHne anreOpamdeckux apoOei. PamuoHanbHble BBIPAKEHHS U UX
npeoOpazoBaHue.

YpaBHeHHS U HEPABEHCTBA

KBangpatHoe ypaBHeHue, hopmyia KOpHEH KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUN, CBOJSAIIMXCS K JHMHEHHBIM U KBaJapaTtHbIM. [Ipocteiimue apoOHO-parmoHaIbHbIE
YpaBHEHUS.

I'padmueckas uHTepmpeTanuss ypaBHEHH C ABYMsl TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpPaBHEHUH C AByMs IepeMeHHBbIMU. [IpuMepsl penieHus CHCTEM HEJNMHEWHBIX YPAaBHEHUM C JIBYMs
MIEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a/1a4 aNredOpandeckuM CrocoOoMm.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HON nepeMeHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JInHelHbIe HEpaBEHCTBA ¢ OAHOU nepeMeHHOW. CHCTEMBIIIMHEWHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM.

DOyHKIUH

[Tonstue pynkunu. OOnacTe OmpeneneHuss U MHOXKECTBO 3HAUEHUHM (QYHKIMH.
CniocoOsl 3a1aHust PYHKITH.

I'paduk pynkuuu. Urenue cBoiicTB QpyHkumuu no e€ rpaduxy. IIpumepsl rpadukoB GyHKIHIM,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI.

@DyHKIMH, ONMCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX TpadUKH.
Oyuxiun y = X2,y = X3, y =Vx, y=|X|. I'paduueckde pelenne ypaBHEHHII 1 CUCTEM yPaBHEHHIA.

9 KJIACC
Yucia ¥ BbIUYNCIEHUA

PanmonansHbie uncia, uppaoHaIbHbIC YHMCIIa, KOHEYHBIC M OECKOHEYHBIC ACCATUIHBIC TPOOH.
MHOXECTBO NEUCTBUTEIBHBIX YHCEI, JEHCTBUTEIBHBIE YHCIIa KaK OCCKOHEUHBIE JCCATUYHBIC TPOOH.
B3anmMHO OHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAMHATHOMN

IPSIMOA.

CpaBHeHue JENCTBUTEIBHBIX qucedl, apupmMeTHyecKue NENCTBUSL C
JeMCTBUTENIBHBIMU YHCITIAMHU.

Pa3mepsl 00BEKTOB OKpPYXaroLIero MUpa, JUIATENBHOCTh IIPOLIECCOB B

4



OKpY KaroIlleM MHUPE.
[TpubnmxEéHHOE 3HAUCHHUE BEIMYMHBI, TOUHOCTh Npubamxkenus. Okpyriaenue yucen. [Ipukuaka
Y OLIEHKA PE3yJIbTaTOB BHIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHue. Pemienue ypaBHeHUM, cBojAmMXCs K JauHeHHbIM. KBagpatHoe

ypaBHeHue. PenieHue ypaBHEHHM, CBOIALIMXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. llpumepbl pemeHuss ypaBHEHUMH TpeTbed M UYETBEPTOM CTENCHEU
pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHne TEeKCTOBBIX 3aaay alreOpandecKum
METOJIOM.

VYpaBHeHMeE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JUHEHHBIX YpaBHEHUM
C IByMs IIEpeMEHHBIMU. PelieHne cucrem IByX ypaBHEHHUH, OQHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOH creneHu. ['paduueckas MHTEpIIpeTaLUs CUCTEMbl YPABHEHUH C IBYMs IEPEMEHHbBIMH.

Pemenue TekcToBBIX 3ajady  ajareOpauyuyeckuM  CIOCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemeHne nuMHEHHBIX HEpPAaBEHCTB C OJHOM ImepeMEeHHOW. PelleHne cucreM JMHEHHBIX
HEpaBEHCTB C OAHON mnepeMeHHO. KBaapartHele HepaBeHcTBa. ['paduueckas WHTepHpeTaIHs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUUHA
KBanparuunas ¢pynkius, e€ rpaduk u cBoiictsa. [Tapabona, KoopAUHATHI BEPUIMHBINTAPAOOIIbI, OCh
CUMMETPHUH MapadOoJIbI.

+ _
Ipaduxu bynxumit: y = £x, y= £x+b, y= , y=x%y=1x, y=|
x

U UX CBOUCTBA.

YucoBbie MOCIe10BATEIbHOCTH M IPOTrPECCHHU

[TonsiTe YMCIOBOM TOCHEAOBATEIPHOCTUA. 3aJaHUE TMIOCJIEIOBATEILHOCTH PEKYPPEHTHOM
bopmyoit u GpopmyIioif N-ro dieHa.

Apudmernueckas U reomerpuueckasi nporpeccur. GopMynbl N-ro 4ieHa apuPpMETHUYECKOH U
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N3o00paxkeHne dYneHOB apu(PMETHUECKOM U TeOMETPUYECKOW TMpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHUUANBHBIN pocT. CI0KHbBIE TPOLIEHTHI.

MNPEIMETHBIE PE3YJIBTATDBI

IIpeameTHsbIe pe3yabTaThl OCBOCHUS IIpOrpaMMBbI y4eOHOro KypcakK KOHITY
oOydeHus B 7 KJiacce:

Yuca 1 BbIYMCTIEHUS

BreimonHsaTe, codeTras yCTHbIE ¥ THUCBMEHHBIC MNPUEMBI, apU(METHUUECKHE JICHCTBUS C
pPalMOHAIBHBIMHU YHCIIAMH.

HaxonuTh 3Ha4eHHs] YHCIOBBIX BBIPAXKEHUU, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUN APOOHBIX BBIPAXKESHHM, COIEPIKALTUX OOBIKHOBEHHBIC U ACCSITUUHBIE TPOOH.

[TepexonuTh OT oHOM (HOPMBI 3aITUCH YUCEN K APYToi (MpeoOpa3oBhIBATh JAECATUYHYIO IpPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATUUYHYIO
JpoOBb).

CpaBHUBaTh H  yHOPSAOYMBATH pAllMOHAIBHBIE YHCIA.

OKpyrirh yncha.

BpINONHATE NPUKUAKY KU OLEHKY pPE3YyJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YHUCIOBBIX
BBIPAKEHU. BBITTOMHATH NEUCTBUSI CO CTENEHAMU C HATYPaJIbHBIMU ITOKA3aTESIMU.

[IpuMeHATh IPU3HAKU IETMMOCTH, PA3J10KEHUE HA MHOKHUTEIN HATyPAIbHBIX YHCEIL.



Pemarn MPAKTUKO-OPUCHTHPOBAHHBIC  3a1a4U, CBA3aHHBIE C OTHOIICHHUECM  BCJIMYHH,
MPpONMOPUHUOHAJIBHOCTBIO BCJIIMYWH, MPOUCHTAMHU, HHTCPIPCTUPOBATHL PE3YyJIbTAaThl PCIICHUA 3adad C
y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpuBaCMbIX 00BEKTOB.

AuredpanyecKkue BbIpaKeHUs!

Hcnonw3oBarh anreOpandeckyrd TEPMHHOJOTHIO W CHMBOJIMKY, MPUMEHATH €€ B MpOIEcce
OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHus1 OyKBEHHBIX BBIPAKEHUM MPHU 33JJaHHBIX 3HAYCHUSAX TICPEMCHHBIX.

BeimonHaTe TipeoOpazoBaHusl IEJIOTO BBIPAKCHHS B MHOTOWIEH TNPUBEICHUEM IMOJOOHBIX
cJlaraeMblX, pacKpbITHEM CKOOOK.

BrIMoaHATE YMHOXEHUE OHOYJICHA HA MHOTOWICH W MHOTOYJIEHA Ha MHOTOWICH, IPUMEHSTh
(dbopMyIIbI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIATh Pa3IOKEHNE MHOTOYWICHOB HAa MHOXKHUTEIU C TOMOIIBI0O BBIHECEHHS 32 CKOOKH
00IIero MHOXHUTEIS, TPYNIIUPOBKHU CIIaraeMbIX, IPUMEHEHHS OPMYIT COKPAIIEHHOTO YMHOKEHUSI.

HpI/IMeHHTI) Hp€06pa3OBaHI/I$I MHOT'OYJICHOB  JJIA peicHuA pa3invYHbIX 3aJdad H3
MAaTCMaTUKHU, CMCIKHBIX ITPECAMCTOB, U3 peanLHoﬁ IMPaKTHUKH.
Hcnonb3oBath CBOMCTBA CTEIIcHEH C HaTypaJIbHbIMU IIoOKa3aTrCJsIMU 1A

npeoOpa3oBaHMs BIPAKEHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemrate inHEVHBIE ypaBHEHUS C OJHOM IIEPEMEHHON, IPUMEHSS IIpaBUIa IIEPEX01a0T UCXOIHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YACIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPU PEIICHUH JTUHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonOupars mpuMepsl Mmap 4YHUCEN, SABJSAIOIIMXCS PEIICHUEM JIMHEHHOrO0 YpaBHEHHS C JByMs
IIEPEMEHHBIMM.

Crpouth B KOOPAMHATHOM IUIOCKOCTH Ipa(uK JIMHEHHOTO YpaBHEHUS C JIByMS [€PEMEHHBIMU,
HOJIb3YsICh TpaUKOM, IPUBOIUTH IPUMEPHI PEIIEHUs] YPaBHEHUS.

Pemiate cucteMsl ABYX JINHEHHBIX YpaBHEHUH ¢ IBYMs IIEPEMEHHBIMHU, B TOM YHcIerpaduyeck.

CocTaBiATh U pemarh JUHEHHOE ypPaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUU 110 YCIOBHUIO
3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN PEe3yJIbTaT.

DOyHKIUUHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIME 33aJaHHBIM KOOpAMHATaM,
Jy4Yd, OTPE3KHU, HHTEPBAJIbI, 3allMChIBaTh YHCIOBBIE IPOMEXKYTKH Ha aareOpanyeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAWHATaM, CTPOMUTH rpauKu
AHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH Y = |x|.

OnuceiBaTh C MOMOUIbIO (PYHKIMI M3BECTHBIE 3aBHCHUMOCTH MEXAY BEJIMYMHAMM: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTbD, IPOU3BOIUTENBHOCTh, BPEMsl, 00bEM padOTHI.

HaxoauTe 3HaueHune GyHKIMU 10 3HAYSHUIO €€ apTryMeHTa.

[Tonnmate rpaduueckuii crmocoO® MpeACcTaBIeHUS W aHaIu3a HWHPOPMAIMH, HW3BJICKaTh U
MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI MPOTPaMMBI y4eOHOTo Kypca K KOHIy oOy4deHHs B 8
KJacce.

Yucia v BbIYUCTIECHUS

Hcnonp30oBaTh HadalbHbIE TPEACTABICHUS O MHOMXECTBE JIEUCTBUTEIBHBIX YHCEN A
CpPaBHEHHMSI, OKPYIJICHHS U BBIYHUCICHHUH, H300pakaTh ACWCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHOM MIPSIMOIA.

[MpumeHsITh MOHATHE apU(YMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWUTh KBAJIpaTHBIE KOPHHU,
UCIIONIB3Ysl TIPU  HEOOXOJAMMOCTH  KaJbKYJSATOp, BBIOJHATH MNPEOOpPa30BaHUS  BBIPAKEHUH,



CoZlepKaIIMX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
Vcnonp30BaTh 3anMcH OONBIIMX M MaJbIX YHCEN C MIOMOUIBIO JIECATUYHBIX Apo0ei U creneHen
yucia 10.

Auredpanyeckue BbIpaKeHHs

[TpuMeHSTH MOHATHE CTETICHH C IEJIBIM TI0Ka3aTeseM, BHIIOIHATh TPeoOpa3oBaHUsBEIPAKEHUH,
COJZIEpIKAIIMX CTEIEHHU C LEJIBbIM I10Ka3aTeIeM.

BeinonHaATe TOKJICCTBEHHBIC peoOpa3oBaHus palMOHaIbHBIX BBIPAXCHUN
Ha OCHOBE MPaBHJI ICHCTBUI Ha/l MHOTOWICHAMHU U alTeOpandecKuMu JIPOOSIMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTEIIN.

IIpumenATH npeoOpa3oBaHus BBIDOXCHUM I pEUIeHHMs  pa3jM4YHbIX  3ajad
13 MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAILHOM NPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHeliHbIE, KBaJpaTHbIE YPAaBHEHUS U PALMOHAIBHBIC YPABHEHUS, CBOIALIMECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBOANTH HpOCTEWIINE HMCCIECIOBAHUS YPAaBHEHUH M CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpPUMEHEHHEM TIpadUyecKuX MpeACTaBlIeHUN (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIH CUCTEMa
YpaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIBKO, U ITPOYEee).

ITepexoauth OT clIOBECHON (OPMYIHPOBKH 3a/auu K €€ anreOpandeckoil MOJEHC MOMOIIbIO
COCTaBJICHUS YpaBHEHMS WM CHCTEMbl YPAaBHEHHMH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y TMOJYYECHHBIN Pe3yJIbTaT.

[IpuMeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB U1 CPAaBHEHUS, OLCHKH, DPELIATh JIMHEHHBIC
HEPaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI, JaBaTh Ipa)MuecKyl0 WUTIOCTPAIIUI0 MHOXKECTBA
pEILIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA
IloHnMaTh M KCHONB30BATH (DYHKIMOHAJIBHBIE MOHATUS M SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003Ha4YeHUsI), OINpeNesITh 3HaueHue (PYHKIMM 1O 3HAYEHHMIO apryMeHTa, ONpeeNiTh CBOMCTBA
byHKIMYU 10 e€ TpaduKy.
kCTpOI/ITB rpaduKy 3IeMEeHTapHbIX (PyHKUINN BUAA:

y= ~y=x? vy=x%y=+x, y=|x|, onuceiBarh cBoiicTBa uKCNOBO} DyHKIMHI
x

o e€ rpaduky.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI MPOTPaMMBbI y4eOHOro Kypca K KOHIy oOy4yenus B 9
KJiacce:

Yucia v BbIYUCTIECHUS

CpaBHUBATh ¥ yHOPSA0UYMBATH PAllMOHAJIBHBIE U UPPAllMOHAJIBHbBIC YU CIIA.

BrimonasaTe apudmeTrndyeckue ACHCTBUS C pPAIMOHAIBHBIMU YHCIIAMH, COYeTas YCTHBIE U
MMACbMEHHBIE NIPUEMBI, BBITIOJIHATH BBIUMUCIICHHS ¢ UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTe 3HaueHHs CTENEHEN C LENbIMUA IOKAa3aTeNsIMU M KOPHEW, BBIYMCIATH 3HAYEHUS
YU CJIOBBIX BBIPAKECHUMH.

OKpyrasaTh NEHCTBUTEIBHBIE YHCIIA, BBIOJHATH MPUKUAKY pPE3yJibTaTa BBIYMCICHUH, OLICHKY
YU CJIOBBIX BBIPAKECHUMU.

YpaBHeHUsI U HEPABEHCTBA

Pemrate JiMHEVHBIE W KBAaJpaTHBIE YPAaBHEHUS, YPAaBHEHHs, CBOASAIIMECS K HUM, MPOCTEHIINE
JIpOoOHO-pallMOHATILHBIE YPABHEHUSI.

Pemrate cuctempl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMsI IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS JINHEUHBIM.



Pemarp TekCTOBBIE 3a7aun anreOpandecKuM CIocOOOM C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS
WM CUCTEMBI JIBYX YpaBHEHUH C IByMS IIEPEMEHHBIMH.

[IpoBoauTh mpocTeillliie HCCIeIOBAaHUS YPAaBHEHMH M CUCTEM YpaBHEHHUH, B TOM YHCIE C
NpUMEHEeHHEeM TpaduyecKux MpeAcTaBleHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WU CHCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

Pemate nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, N300paXKaTh peIICHUE HEPAaBEHCTB
Ha YMCJIOBOM MPSAMOIi, 3alMChIBATh PELICHUE C TOMOIIbIO CHMBOJIOB.

Pemarp cucremMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBAJPATHOE
HEPAaBEHCTBO, H300pakaTh pEIIeHWE CHCTEeMbl HEPAaBEHCTB Ha YHCIOBOM MpPSAMOM, 3amHChIBATh
pELIEHNE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH Pa3IMYHBIX 33/1a4.

DOyHKIUUHA
Pacmio3nasartse byHKIII M3yYECHHBIX BHJIOB. IToka3eIBaTh CXEMaTHYECKHU
pacIioyioKeHHEe Ha KOOPJIWHATHOM IUIOCKOCTH rpadukoB (yHKIWE Buma: y = £X,

y= kx+b, y= ,y=ax’+bx+c, y=x° y=1x, y=|x| B 3aBucumoctH
x
OT 3HAYEHHIT KO3((PUIMEHTOB, ONMCHIBATH CBOHCTBA ()YHKIIHH.
CTpoMTh M H300pakaTh  CXEMaTHYeCKH  TpaQuKd  KBAAPATHYHBIX  (DYHKIIWA,
OINMCHIBATH CBOHCTBA KBAJAPATUUHBIX (BYHKIMH 1O NX rpaduKaMm.
PacrosnaBath  KBajapaTWu4Hyr  (QyHKuMi  1mo (opmysie, IPHBOAUTL  IIPUMEPHI

KBaJIPATUUHBIX (PYHKIUI U3 peanbHON KU3HHU, PUIUKU, TEOMETPUU.

YucioBblie N0CJIEI0BATEIbHOCTH U NPOIPECCHH

Pacrnio3HaBaTh apu(pMeTHYECKYI0 U TEOMETPUUECKYIO MPOrPECCHH MPHU Pa3HbIXCIOCO0aX 3aaHus.

BbINONMHATE BHIYKCIIEHUS € UCHIOIB30BaHUEM (HOpMYJI N-TO WieHa apupMeTHIecKoiiun
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YJIEHOB.

N300paxarh 4ieHbl NOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MIOCKOCTH.

Pemate 3amauyu, CBsA3aHHBIE C YUCIOBBIMU IIOCIECAOBATEIBHOCTAMU, B TOM YKCIIE3aJa4u U3
peabHOM )KHU3HU (C UCIIOIB30BAHUEM KAJIBKYJIATOPA, IU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HanmenoBanue pasgena Konnyectso OcHoBHOE OCHOBHBIE BHJIBI ICATEIBHOCTH 00YYarOIUXCs
(TemmI) Kypca 4acoB coJiepKaHue
Yucna 1 BBIYUCIICHUS. 25 ITonsiTve panOHaIBHOIO CucremMaTH3upOBaTh M 000ralIATh 3HAHUA

PanronanbHBIE YHUCIa

grcia. Apudmernaeckue

JEUCTBUS

C palMOHAJILHBIMU
yuciamu. CpaBHEHUE,
YHOPSIOYMBAHUE
palMOHAIILHBIX YHCEIT.
CreneHb

C HATYpaJIbHbIM
IMOKAa3aTeJIeM.
Pemenme oCHOBHBIX
3aja4 Ha Apodu,
MPOLICHTHI

W3 peaIbHOU
MIPAKTUKH.

[Tpu3Haky 1eTMMOCTH,
paznoKeHus

Ha MHOXKHUTEIU
HATYpaJIbHBIX YUCEIL.

00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.

CpaBHHBATB M YNOPSIA0YMBATH AP0O0H, IpeoOpa3oBbIBast IpU
HEOOXOMMOCTH JCCATUYHBIC IPOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIE
B JICCATUYHBIC, B YACTHOCTH B OCCKOHCUHYIOACCATUYHYIO IPOOB.
IIpuMeHATH pa3HOOOpPa3HbIE CIOCOOBI M MPHEMBI

BbIYMCJICHNSI 3HAYEHUH IPOOHBIX BbIPAXKEHHH,

coJiepKalrx OObIKHOBEHHBIC U IECITHYHBIE IPOOU:

3aMEHATh IPU HEOOXOIUMOCTH IECATUYHYIO JPOOb

OOBIKHOBEHHOW U OOBIKHOBEHHYIO JICCITUYHOU, TPUBOJIUTHBBIPAKEHUE K
dhopme, Haubosiee ya00HOI [J1s1 BEIYKMCIIEHUHN,TPeoOpa30BhIBATh
JIpoOHbBIE BRIPAKEHUS HA YMHOKEHHE U JeNIEHUE NeCATUYHBIX Ipo0ei K
JEUCTBUSM C ICIBIMH YUCIAMHU.

IIpuBoaMTHL YMCI0BbIE M OyKBEHHbIE IPUMEPBI CTEIICHUC
HaTYpaJIbHBIM TOKa3aTeleM, OObSICHISI 3HAUeHUS OCHOBAHUS

CTEICHH U ITOKa3aTells CTCIICHH, HaXOUTh 3HAUCHHUS CTCIICHEH BHa

a" (a — 1r000€ parMoHaIbHOE YHCII0, N — HATYPATbHOE YUCIIO).




PeasibHbIE 3aBUCUMOCTH.
[Tpsimasin oOpatHas
IIPONOPLIMOHAIBHOCTH

IoHnMAaTh CMBICI 3alIUCH OOJBIINX YUCEI C TTIOMOIIBIO AECATUYHBIX
npo0Oeit u creneHel yrcia 10, MPUMEHATH UXB PEATbHBIX
CUTYaLUsX.

IIpuMeHsATHh NPU3HAKYU IETUMOCTH, PA3JIOKEHUSI HAMHOXKUTEIN
HaTypaJIbHBIX YUCEL.

PemaTe 3a1a4u Ha 4acTH, MPOLICHTHI, IPOIIOPLIMH, HA

HaXOXKJeHUE ApoOH (MPOIICHTA) OT BETUYUHBI U

BEJIMUYUHBI 110 €€ 1podu (IPOLEHTY), IpoOH (IIpOoLEHTa),KOTOPHIH
COCTABJISIET OJJHA BEJIMYHMHA OT APYIOM.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JIMYHbIC PEIICHMS,3alIUCH
peuIeHUI TEKCTOBBIX 3a/a4.

Pacno3HaBath 1 00bACHATH, OUPASICh HA ONPEACIICHHUS], IPAMO
IPOTNOPIHUOHATIBHBIE U 00PAaTHO MPOIOPIMOHATIBHBIE 3aBUCHMOCTH
MeX/1y BEeJIMYMHAMU; IPUBOAUTH MPUMePbI 3THX 3aBUCUMOCTEHN U3
peaIbHOTrO MUpa, U3 JPYTUX YUEOHBIXIIPEIMETOB.

Pemath pakTUKO-OPUEHTHpPOBAHHbIE 3aladyd Ha  Jpodw,
OPOLIEHTHl, TMpPSAMYI0 M  OOpaTHYI0 MPONOPLUOHAIBHOCTH,
MPOIOPLINHU

Anrebpanyeckue
BBIpa)KEHUS

27

bykBeHHbIE
BBIPAKCHMUSL.
Ilepemennsle.
Honyctumsle
3HAYEHUS
[IEPEMEHHBIX.
DopMyIIBL.

Oguazers anreOpanyeckoil TEpPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSATh €€ B IIPOIECCE OCBOCHUS yUeOHOro MaTepuaila.
HaxoanTb 3HaueHNs OyKBEHHBIX BBIPDOKEHHH NIPU 331aHHBIX
3HA4YeHUSAX OYKB; BBIIOJIHATH BEIYUCICHHS 110 (OPMYJIIaM.
BbinoaHaTh peoOpa3oBaHus 11EJ0T0 BBIPaKEHHUSB
MHOTOYIEH MPHUBEJICHUEM MOJ00HBIX CIIaraeMbIX,

PACKpPBITUEM CKOOOK. BbINOIHATH YMHOKCHHUEC OJHOYJICHA
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[IpeobOpazoBanue

OyKBEHHBIX BBIPAKEHUM,

PaCKpBITHE CKOOOK 1
MIpUBEJICHUE MTOJ00HBIX
cllaracMbIX.
CBolicTBa CTEIICHHC
HaTypaJbHBIM
IoKa3aTeJieM.
MHOrO4JICHHI.
Cnosxxenue,
BBIYMTAHUE,
YMHOXEHHUE
MHOTOYJICHOB.
DopMyisl
COKpPaIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOTOYJICHOB Ha
MHOXKUTEIN

Ha MHOTOWIEH U MHOTOYJICHa Ha MHOTOYJICH, IIPUMEHSTh
(dbopMyJIbl KBajipaTa CyMMBI U KBajpaTa pa3HocTH. OCylecTBJISIThH
Pa3JI0KCHUC MHOI'OYJICHOB Ha MHO)KI/ITCHI/IHYTéM BBIHECEHHUS 32 CKOOKU
00I11er0 MHOXKHTEIS, IPUMEHEHUS (POPMYJIBI pa3HOCTH KBAJPaTOB,
(hopMyIT COKpAIIEHHOTO YMHOKCHHUS.

IpumMeHsiTH IPEOOPA30BAHUE MHOTOUICHOB JIJISl PEIICHUS

Pa3THYHBIX 33/1a4 U3 MAaTEMATHKH, CMEXKHBIX PEIMETOB, U3

peaNbHOU MPAKTHKH.

3HAKOMHTLCS ¢ UCTOPHUEN Pa3BUTHS MaTEMaTHKH

YPaBHeHI/IH 1 HCPAaBCHCTBA

20

VYpaBHeHue, IpaBuIIa
npeoOpazoBaHus
YpaBHEHUH,
PaBHOCHUIIBHOCTD
YPaBHEHHUHU.
JInneliHoe ypaBHEHHE

Pemare lMHEWHOE ypaBHEHUE C OJHON IIEPEMEHHON, IPUMEHAS
MpaBHJIA IIEPEX0A OT UCXOHOTO YPABHEHUS K PABHOCUIIBHOMY

emy Oosee poctoro Buzaa. IIpoBepATh, ABISETCS I KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITonOGupaTh npuMepsI Nap YKUCEN, ABISIOMNXCS PEIMIEHNEMIMHENHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMM.

11



C OJIHOM TTEpEMEHHOM,
peLIeHHE JIMHENHBIX
ypaBHeHUl. Pemenue
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.

JIunelinoe ypaBHeHUE ¢
JIBYyMsI TIEPEMEHHBIMU U
ero rpaduk. Cucrema IByx
JIMHEHHBIX YPaBHEHUN C
JIBYMsI [I€PEMEHHBIMU

CTpoutb B KOOPJMHATHOM IUIOCKOCTH TpapuK JIMHEHHOTO
YpaBHEHHUS C JBYMsI [E€PEMEHHBIMH; TMOJNB3YysSICh TIpaduKoOM,
NPUBOAUTH NPUMeEPHI PEUICHUS YPaBHEHUS.

HaxoauTthb pemeHue cucTeMbl JBYX JIMHEWHBIX YPABHEHUI C IBYMs
MePEeMEHHBIMH.

CocTaBJITh U peliaTh ypPaBHEHUE WA CUCTEMY

YpaBHEHUM IO YCIOBUIO 33]1a4H, UHTEPIIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBIHPE3YIbTaT

Koopaunats! 1 rpaduku.
DOyHKIMHU

24

Koopaunara Touku

Ha npsAMou. Yucnossle
MIPOMEXKYTKH.
PaccrosiHue Mexay
JByMs TOUKaMU
KOOPAMHATHOU
IPSIMOM.
IIpssMoyrosibHas
cucTeMa KOOpAuHaTHa
IIJIOCKOCTH.

[Tpumeps! rpadukos,
3aJJaHHBIX (OPMYJIaMHU.

N300paxkarh Ha KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KU,MHTEPBAJIBL; 3alIUCHIBATh UX
Ha anredpanyecKkoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 331aHHBIM
KOOp/AMHATaM; CTPOUTH rpauK1 HECIOKHBIX3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM UHUCIIE

C MOMOIIIBIO HU(POBBIX JTa00PATOPUIA.

IIpumeHsiTh, M3y4YaTh NpeUMYLIeCTBA, HHTEPIPEeTHPOBATH
rpaduueckuii cnocoO MpeacTaBIeHUsIM aHAJIN3a pa3HO00pa3HOH
KU3HECHHOU WH(OpMaIIUHU.

OcBauBaTh NOHATHE (PYHKIIUH, OBJIA/I€BATh

(YHKIIMOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBats nuHelHy0 QyHkmmoo Yy = kx + b,

12



Urenue rpadukoB
peaIbHbIX
3aBUCHUMOCTEM.
[TonsiTue GyHKIMM.
I'padux pysKIIM.
CgoiicTBa (yHKIIHIA.
Jluneitnast pyHKuMs.
[Toctpoenue rpaduka
TUHEHHON QYHKIUH.

ONMMCHIBATH ¢€ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHUIKOA(DPUIeHToB K
ub.

Ctpouth rpaduku TuHEHHON QyHKIUHU, GyHKIHUA Y = | X |.
Hcnoab3oBath nugpoBbie pecypesl LI IOCTPOCHUS TPaPUKOB
(bYHKIMN ¥ U3yYEeHUS MX CBOMCTB.

IIpuBOAUTE IPUMEPHI IMHEHHBIX 3aBUCHUMOCTEN B peabHBIXIIPOLECCaX
U SIBJICHUSIX

I'paduk pynkumm
y=|x|
[ToBTOpEeHME 1 0000IICHIE 6 [ToBTOpEHME Bri0upaTh, NPpUMEHSTH OLIEHUBATH CMIOCO0bI CPABHEHUSUUCET,
OCHOBHBIX IMOHSTHIN BBIYHMCIICHHH, TPe0Opa30BaHUil BBIPAKEHUN, PEIICHUS] YPAaBHEHUH.
METOJI0B Kypca OcymecTBaAATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX I1EHCTBUN U
7 xnacca, o0o0uIeHe CaMOIPOBEPKY pe3yJibTaTa BBIUMCIIEHUH, TpeoOpa3oBaHuii,
3HAHUMI IIOCTPOEHUN.
Pemate 3a5aum u3 peanbHOM XKU3HU, NPUMEHSATh MATeMaTHYeCKue
3HAHUSA I PELIEHUS 3a1a4 U3 IPYTUXIIPEIMETOB.
Pemath TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATHCIOCOOBI
pelIeHus 3a1auu
OBIIEE KOJIMYECTBO 102
YACOB I10O ITPOTPAMME

13



8 KJIACC

KBanparHbie KOpHU

yucia. [Tloastue 00

HppaliOHAJIbHOMYHCIIC.

JlecaTuuHble
PUOJIKEHUS
HUPPAMOHAIILHBIX
YHUCEIL.
JleficTBUTENIBHBIC
yucia. CpaBHEHHE
IEUCTBUTEIBHBIX
qucen.

YpaBHeHue Buaa

x? = a. CoiicTBa
apuMeTHuIecKux
KBaJIPaTHBIX KOPHEM.
[IpeoOpazoBanue
YUCJIOBBIX BBIPAKCHUH,
coJieprKaInx
KBaJIpaTHbIE KOPHU

HaunmenoBanue paznena KomuecTBo OcHoBHOE OCHOBHBIE BHIBI ICATEIIEHOCTH 00YYarOIIUXCs
(TembI) Kypca 4acoB coJiepyKaHKe
Yuciia v BEIYUCIICHHUS. 15 KBanpaTHbIii KOpEeHBU3 @ opMyIHpPOBATH ONpeIesieHne KBaIPaTHOTO KOPHSIHM3 YHUCIIa,

apu(pMeTHUECKOro KBaJpaTHOI'O KOPHSL.

IIpumeHsTH OnIEpaLINIO U3BJICUEHUS KBaPATHOTO KOPHS U3 YMCIIa,
UCNOJIb3YSl IIPU HEOOXOJUMOCTH KAJAbKYJIATOP.OeHuBaTHh
KBaJJpaTHbIE KOPHH LIEJIBIMU YMCIAMU U I€CATUUHBIMU JIPOOSIMH.
CpaBHUBaTh ¥ YNOPAJOYMBATH pALUOHAIbHBIE U
UppalMOHAJIbHBIE 4YHCIIA, 3allMCaHHblE C IIOMOIIbIO
KBaJIPaTHBIX KOPHEH.

Mcce10BaTh ypaBHEHHE X2 = @, HAXOJUTH TOYHBIE H
npubimxEHHbBIe KOpHU 1pu a > 0.

HccienoBarh cBOiCTBA KBaIPaTHBIX KOPHEH, IPOBOJISI YACIOBBIE
SKCTIIEPUMEHTHI C UCTIOIB30BAHUEM KATBKYJISITOPA(KOMITBIOTEPA).
Jloka3bIBaTh cBOMicTBAa apU(PMETUUECKUX KBAJAPATHBIX KOPHEH;
OPUMEHSTh UX Ui peoOpa30BaHus BbIpaKeHUH. BbINOJIHATH
npeodpa3oBaHMs BBIPAKEHUN, COAECPKAILMXKBAAPATHBIE KOPHHU.
BripaxaTts nepemMeHHbIE

13 TEOMETPUUECKUX U (HPU3UIECKUX (POpMYII.

BbpIyucasAaTh 3HAYEHUS BBIPAXKEHUH, COJIEPKAILNAX

KBaJ[paTHbIE KOPHU, UCIIOB3YsI TPU HEOOXOTUMOCTH
KaJIbKYJISTOP.




Hcnoan3oBaTh B X0/€ peLICHU 33a1a4 dJIEMEHTapHbIE
IPEICTaBICHUS, CBSI3aHHbIE C IPUOIMKEHHBIMU 3HAUCHUSIMUBEIMYNH.
3HAKOMHTBCS € HCTOPHEN Pa3BUTUS MATEMATUKU

Uuca 1 BRIYMCICHUS.
CreneHs ¢ O CIbIM
IIOKa3aTcJIEM

CrerneHs ¢ 1eNbIM
MOKa3aTeseM.
CranmapTHas 3a11uCh
qHca.

Pa3zmMepbl 00beKTOB
OKpYKaroIero Mupa(ot
DIIEMEHTAPHBIX YaCTHUI]
JI0 KOCMHYECKHX
00BEKTOB),
JUTATEIIEHOCTh
IPOILIECCOB

B OKpY’KaroIllleM MHpe.
CBoiicTBa CTETICHU

C LIEJIBIM TTOKa3aTesieM

DopMyJIMPOBATH ONpeAeJeHUue CTEIICHHU C LEJIbIM

IoKa3aTejieM.

I[IpeacTaBasaTh 3aNUCh OOJBIITUX U MAJIBIX YHCEIT

B CTaHJIapTHOM BHje. CpaBHMBATH YKCJIA U BEJIMYMHBI,3alIUCAHHbBIC
¢ ucroas3oBanuem crerenu 10.

Hcnoab30oBaTh 3amMCh 4YKCEN B CTAHIAPTHOM BHUJIE A
BBIPOKCHUSI pa3MEPOB 00BEKTOB, TTUTEIIHHOCTUIIPOIIECCOB B
OKPY’KaIOIIEM MHUDE.

DopMyJIHPOBATh, 3AIIMCHIBATH B CHMBOJINYECKOH (popme

Y WITKOCTPUPOBATH IPMMeEPAMM CBOMCTBA CTETICHHUC LIEITBIM
MOKa3aTeIIeM.

IIpumeHsTH CBOMCTBA CTENICHH JIJIsl TPEOOPA30BaHUS BBIPAXKEHUH,
COZEPIKAIIMX CTEIEHH C LEJIBIM TOKA3aTEIEM.

BuINOJHATH AelcTBUSA C YHCIaMU, 3alTMCAaHHBIMU

B CTaHJapTHOM BHJIe (YMHOXKEHUE, JIeNIeHNE, BO3BEICHNEB

CTEIICHb)

AnrebpanuecKue BhIPaKEHUS.

KBaapaTHBIUTPEXUIIEH

KBagpatHbiii
TPEXWIEH.

Paznoxenue
KBaJIpaTHOTO

Pacno3HaBaTh KBaJpaTHBIN TPEXUIIEH, YCTAHABINBATbBO3MOKHOCTD
€r0 pa3JIOoKEHUS Ha MHOXKHUTEIIN.

PackiaabiBaTh HA MHOKHUTEJIHM KBAJIPATHBIN TPEXWIECHC
HEOTPULATENIBHBIM TUCKPUMUHAHTOM




TpE€XUIIeHa
Ha MHOKHTEIN

AnreOpandeckue
BBIPAYKCHUSI.
Anrebpanueckast ApoOb

15

Anrebpanueckas 1po0b.
JlonmycTumble3HaueHus
HEPEMEHHBIX,
BXOJISIIUX

B anreOpanyeckue
BBIPKCHUSI.

OCHOBHOE CBOMCTBO
anredpandeckon Jpoou.
CokpareHuerpooei.
CrnoxeHue, BBIYMTAHUE,
YMHOXXEHUE U JIeJIEHUE
anreOpanyeckux Apooeil.
[TpeoGpa3zoBanue
BBIPAKECHU,
coJiepKalx
anreOpanyeckue

npobu

3anuchIBaTh anredpanyeckue BeipakeHus. Haxoaurh

00J1aCTh OMpeIeTICHUs PAIIOHAIBHOTO BBIPAYKEHHUS.

BbINOJIHATH YMCIIOBBIC TIOJICTAHOBKH U BBIYMCJISATH 3HAUCHHUE
IpoOu, B TOM YHKCIIE C TIOMOIIBIO KAJIbKYJIsTopa.@opmyimpoBaTh
OCHOBHOE CBOMCTBO aJire0pandeckoil IpoOr 1 MPUMEHSITh €ro JIJIs
npeoOpa3oBaHus JIpoOei.

BoinoaHsaTs aeiictBus ¢ aredpandeckumu ApoOsmu. [IpuMeHsTh
npeoOpa30BaHus BBIPAKCHHMIA JJIs1 pelICHUs 3a1a4. BeipaxkaTh
nepeMeHHble u3 GopmMyi (PU3NIECKUX,TEOMETPUUECKUX,
OIMCHIBAIOINX OBITOBBIC CUTYAIINN )




YpaBHEHHUsI 1 HEPABEHCTBA.
KBangparusie ypaBHeHUs
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KBanpaTtHoe ypaBHeHue.

HenonHnoekBanpatHoe
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHuUi,
CBOJSILIUXCS

K KBaJIpaTHBIM.
[Ipocreiimme apoOHO-
paluoHaIbHbIE
YpPaBHEHUS.

Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJpaTHBIX YPaBHEHUM

Pacno3HaBaTh KBajipaTHbIC ypaBHEHUS.
3anuceiBaTh GOpPMYJIy KOpHEH KBaIpaTHOIO YpaBHEHUS; peliaTh
KBa/IpaTHbIe YPaBHeHHMs1 — I10JIHbIE U HenonHble. IlpoBoauTh
npocTeiiline Uccae0BaHNs KBAJIPAaTHBIX YPaBHEHUH.

Pemiatsh ypaBHeHus, CBOASIIMECS K KBaJAPAaTHbIM,

C IOMOIIBIO MPeoOpa30BaHUM U 3aMEHOM MTePEMEHHOM.
Ha6aronaTh 1 aHATM3UPOBATH CBSI3b MEXIY KOPHAMU U
K03(ppULIEeHTaMU KBaJpaTHOIO ypaBHEHHUS.

®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO -Teopemy,
IPUMEHSTH 3TH TEOPEMBI JUISl PELLICHUS

3ajad.

Pemath TekcToBBIC 321a4H aNTeOpanyECKUM CIIOCOOOM:
HEPEXOUTh OT CIOBECHOU (POPMYIHPOBKU yCIOBUS 3aaunK
anredpanvyeckoi MoJIeNy MyTEM COCTaBJICHUS YpaBHEHUS;pelIaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS C HCTOPHeil pa3BUTHS aareOpbl




YpaBHEHHUsI U HEPABEHCTBA.
CucreMbl ypaBHEHHI
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JIuneliHoe ypaBHEHUEC
JByMsl [IEPEMEHHBIMH,
ero rpauk, IpuMepsl
pelLlIeHUs] ypaBHEHUH B
LEJIBIX YHUCIIaX.
Pemenue cuctem nByx
JIMHEHHBIX YPaBHECHUN

Pacno3HaBaTh TUHEHHBIC YPAaBHEHHUS C IBYMsI
IIEPEMEHHBIMH.

Ctpouth rpaduku TUHEHHBIX YPAaBHEHUH, B TOM YHCIIC
HCIO0/b3ys M (POBLIE pecypChl.

PaszimmuaTe napajuienbHbIe U IEPECEKAIOIINECS IPSMBIEIIO UX
YPaBHEHUSIM.

PemaTe cucTteMsl 1ByX JIMHEWHBIX YPAaBHEHUHU C IBYMsI
IIEPEMEHHBIMU ITOJICTAHOBKOM U CIIOKEHUEM.




C ABYMS IEPEMEHHBIMHU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEMHBIX
YpPaBHEHUH C ABYMs
[IEPEMEHHBIMM.
I'paduueckas
MHTEpIpeTaLus
ypaBHEHUS C JIByMs
MIEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpPaBHEHUH C JBYMS
MepEMEHHBIMHU.
Pemienne TekCTOBBIX
3a/1a4y ¢ MOMOUIBIO
CHUCTEM ypaBHEHUI

Pemars mnpocreimme CUCTEMBI, B KOTOPBIX OJHO W3
YpaBHEHUH HE ABJISETCS JIMHEHHBIM.

IlpuBoauTs,  rpauyecKkyl0  HUHTEPHPETANUI0  PEUICHUS
yYpaBHEHUS C IBYMs NIEPEMEHHBIMH U CUCTEM YPaBHEHUM C ABYMS
NIEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 3aa49H anre6panquKI/IM CII0COOOM

YpaBHEHHUsI 1 HEPABEHCTBA.
Hepasencrsa
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YucnoBbie

HEpPABEHCTBA U UX
CBOICTBA.

HepaBenctBo ¢ oiHOM
[IEPEMEHHOM.

JInHeHbIE HEPAaBEHCTBA C
OJHOM EPEMEHHOMN U UX
pemienne. CuCTemMbl
JIMHENHBIX HEPABEHCTB

DopMyIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB, HWUIKOCTPUPOBATH UX
Ha KOOPJIMHATHOM MPAMOU, J0KA3bIBATHAITCOPaNnIeCKH.

IIpumeHATH CBOICTBA HEPABEHCTB B X0/ pelieHus 3a1a4. Pemars
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM, M300paXkaTh pelIcHHe
HEPABEHCTBA HA YMCIIOBOU MPSAMO.

Pemiath cucTeMbl JINHEHHBIX HEPABEHCTB, H300paKaThpeIICHHE

CHUCTEMBI HEPABEHCTB Ha YU CJIOBOU MPSAMON




C OJJHOM ITEpEMEHHONHU
UX pEIIEHUE.
N3o0pakenue penieHus
JIMHEHHOIOHEPABEHCTBA
U UX CUCTEM HA

YU CJIOBOUIIPSMON

@yukiyu. OCHOBHbBIE
HOHATHUS

[Tonstue QyHKIMH.
Ob6nacTb onpeaeneHusn
MHOXECTBO 3HaYCHUI
GyHKIMH.

CriocoOblI 3a1aHus
byHKIHi.

I'paduk pynkuun.
CaoiicTBa (pyHKIINHU, X
oToOpakeHue

Ha rpaduke

Hcnoab30BaTh GyHKINOHATHHYIO TEPMUHOJIOTHIO HCHMBOJHUKY.
Boruucasite 3HaYeHust QyHKINH, 3a1aHHBIX (opMyTaMu(Tipu
HEOOXOIMMOCTH UCIIOIb30BaTh KaJIbKYJIATOP); COCTABIATH
Ta0JIMIbI 3HAYeHUH QyHKIHH.

CTpouTthb no TouKkam rpapuku QyHKIIHIA.

OnuckiBaTh cBOMCTBA QYHKIIMN Ha OCHOBE €€

rpadUyecKoro npeacTaBIeHus.

Hcnonb3oBath QyHKINOHATBHYIO TEPMHHOJIOTHI0O HCMMBOJIMKY.
HccnenoBath npumepsl rpaduKoB, OTPAXKAIOIINUX PEAIbHBIETIPOLIECCH U
spiieHus. IIpuBOAMTH MPpUMeEPBI IPOLIECCOB U SABICHUN € 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE IPOTPAMMBI

JUIS TOCTPOeHUsI IpaduKoB (PYHKIUN U U3YUEHHS UX CBOMCTB

@ynkunu. Yucioseie
byHKIMHA

UreHune 1 NoCTpOeHHE

rpauKoB QYHKIHH.
[Tpumeps! rpadukoB

Haxoauthb ¢ nomombio rpadgpuka GyHKIUN 3HaUEHUE OJHONN3
paccMaTpuBaeMbIX BEJIMUMH 10 3HAYEHUIO JPYTOM.
B HecnioKHBIX CillydasX BbIPaKaTh (popMyJI0H 3aBHCHMOCTD




(GYHKIHA, OTpasKaroIIX
peabHBIE MPOIECCHI.
DyHKIUH,
ONUCHIBAIOIIUE TIPSMYIO
1 00paTHYIO
MPONOPIUOHAIBHBIC
3aBUCHUMOCTH, UX
rpaduKy.

I'padux pynkumm
y =Xx2

OyHKIMU
y = XZ’ y = X3,
y=x,y=[x};
rpagu4ecKoe perieHmne
YpPaBHEHUI U CUCTEM
YpPaBHEHUU

MEX]ly BETUYNHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJJHON BEIMUYUHBIB

3aBUCUMOCTH OT U3MEHEHUs IPYTroil.

Pacno3naBaTth Bubl n3ydaeMbix GyHkuuid. [loka3piBaTh
CXeMATHYeCKH TOJI0KEHNE Ha KOOPAWHATHOM MJIOCKOCTH TPaHrKOB
byHKIMH BUga: y = X2, y = X3,y = Vx, y = |x]| -
Hcnouab3oBath QyHKIMOHAIBHO-TPaduYecKHe

NpeacTaBJICHUs Ul PELICHUS U UCCIIE0BaHUS YPAaBHEHUM HCHCTEM
yYpaBHEHUH.

IIpuMmensiTh HM(pPOBBIE pecypchl I HOCTPOCHUATPA(YUKOB
byHKIHI

[loBTOpEeHUE 1 00001IEHHE

[ToBTOpEHME OCHOBHBIX
MHOHATHH UMETOJIOB
KypcoB 7 1 8KJ1accos,
00001116 H1Ee 3HAHUI

Bbi0upaTh, NpMMeHATH, OLEHUBATH CNOCO0BI CPAaBHEHUS YKCeN,
BBIYMCIICHUH, TPeoOpa3oBaHui BEIPAXKEHUMN, pEIICHUSTY PABHEHUH.
OcyuiecTBIAATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCHCTBUN U

CaMOTMIPOBEPKY pe3yiibTaTa BEIUMCICHUHN, TPeoOpa30BaHU, TOCTPOCHUA.

PemaTe 3a7a4u U3 peajibHOM )KM3HU, IPUMEHATH




MAaTCMAaTUUCCKUEC 3HAHUS IJId PCIUCHHUA 3a/la4 U3 APYTUXIIPCIMETOB.
PemiaTh TEKCTOBBIE 3aJavuM, CpaBHHUBATD, BLIGI/IP&TLCI’[OCOGBI
pEeIICHUA 3aga4n

OBUIEE KOJIMYECTBO
UACOB IIO [TPOI'PAMME

102
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9 KJIACC

[lelicTBUTENBHBIC YUCIIA

UppalMOHANIbHbIE YUCIIA,
KOHEYHBIE U
OeCKOHEUYHbBIE
NECSITUYHBIE JPOOH.
MHoxecTBO
JEHCTBUTENBHBIX YHCET;
NeICTBUTENbHBIE YUCIIa
Kak O€CKOHEUHbIE
JeCATUYHbIE JPoOu.
B3aumHO 01HO3HAUHOE
COOTBETCTBUE MEKIY
MHOXECTBOM
JIEWCTBUTEILHBIX YUCET U
MHOXECTBOM TOUYEK
KOOPAMHATHOMW MPSAMOM.
CpaBHeHne
JEWCTBUTENTbHBIX YUCE,
apupMeTHIECKHe

HaunmenoBanue pasnena KomuuectBo OcHoBHOE OCHOBHBIE BH/IBI ICATEIILHOCTH 00YYarOIIUXCS
(Temml) Kypca 4acoB cojiepKaHue
Yuciia U BBIYHCIICHUS. 9 ParnmonanbeHbIe yKcna, Pa3BuBaTH MpeacTaBIeHHs O YUCIIAX: OT MHOXECTBA HATypPaIbHBIX

YUCeN JO MHOXKECTBA JIEUCTBUTENbHBIX Yncel.O3HAKOMHUTBLCS C
BO3MOYKHOCTBIO MPEACTaBICHUS AEHCTBUTEIBHOTO YHCIIA KAK
OECKOHEYHOW JECITHYHON TPOOH, MPUMEHSITh JIeCATUYHbBIC
npUOIMKEHUS PAllMOHANBHBIX U UPPAIIMOHATIBHBIX YUCEIL.
HN300paxaTh 1eHCTBUTEIBHBIC YUCIIA TOUKAMHU

KOOPJIMHATHOM IIPSMOM.

3anuceIBaTh, CPABHUBATH U YIIOPSIA0YHUBATH

NEUCTBUTENLHBIE YHCIIA.

BbInoaHATH, cOYeTast yCTHBIE U IMCbMEHHBIE IPUEMBI,
apu(pmMeTHUyecKHe IelCTBUS C PAlMOHAIbHBIMU YUCIIaMU;
HAXOJAUTb 3HAYECHUs CTENIEHEH C LIEJIBIMU MOKA3aTENSIMUA U KOPHEN;
BbIYUCJIATH 3HAYCHHUS YUCIIOBBIX BBIPAXKECHUM.

Mosy4yuTh npeacTaBIeHHe O 3HAYMMOCTH JIEMCTBUTEIIbHBIX YUCET
B ITPAKTUYECKON JIEATEIIbHOCTUYEIOBEKA.

AHAJIM3UPOBATH U /1€J1aTh BBIBOJIbI O TOYHOCTH MPUOTUKCHHUS
JIEWCTBUTEIBHOTO YUCIIA PU PEIICHUN3a]1ay.

OKpyriasiTe 1€HCTBUTENLHBIE YHCIIA, BHINOJHATH NPUKHIAKY
pe3yJibTaTa BEIYMCICHUH, OLEHKY 3HAYEHUI

11



IEUCTBUA

C ICHCTBUTEILHBIMUA
YHCIIAMU.
[Tpubnmxénnoe
3HAYCHUEC BEIIMYUHEI,
TOYHOCTh
IPUOIIKCHUS.
OxpyrieHnue 4yuces.
[Ipukuaka u oreHka

YHCIIOBBIX BBIPAXKEHUH.
3HAKOMHTBCS € HCTOPHEN Pa3BUTUS MATEMATUKU

pe3yJbTaToB
BBIYUCIICHUI

YpaBHEHHUsI 1 HEPABEHCTBA. 14 JIuneliHOE ypaBHEHHE. OcBanBaTh, 3alIOMUHATH U IPUMEHATH IPapUUeCKUEMETOAbI

YpaBHEHHUS C OHOM Pewrenne ypaBHeHui, IIPU PELIEHUN YPABHEHUHN, HEPABEHCTB U UX CUCTEM.

[IEPEMEHHON CBOJALLIUXCS Pacno3naBars 1ienbie U 1poOHbIe ypaBHEeHU. Pemarb

K JINHEHHBIM.
KBanpaTtHOe ypaBHeHueE.
PemenneypaBuenui,
CBOZSAIINXCS

K  KBaJpaTHBIM.
bukBanpaTtHbie
YPaBHEHHS.

[Ipumeps! perienus
YpaBHEHUH TpeThen

1 4eTBEPTOM CTENEHEN

JIMHelHbIe M KBA/IPATHbIE YPABHEHUs, YPAaBHEHUS,
CBOJIAIIUECS K HUM, MPOCTEHIIIIE TPOOHO-PAIMOHAIBHEIE
ypaBHEHUS.

IIpenyaraTs BO3MOXHBIE CITIOCOOBI pellIeHUsT TEKCTOBBIX3a/1aY,
00Ccy/1aTh UX U pelIaTh TEKCTOBBIC 3a/1a4U Pa3HBIMU
croco0amu.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUS MAaTEMATUKHU

12



pasioKeHUEM Ha
MHOKHTEIH.

Pemenue npo6HO-
paIMoHaIbHBIX
ypaBHEHUH.

Pernienne TeKCTOBBIX 3a1a4
anreOpanYecKuMMETOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHeHUN

14

VYpaBHeHHe C JABYMs
MIEPEMEHHBIMU U €r0
rpaduxk.

Cucrema IByX JIMHEHHBIX
YPaBHEHUIC JBYMsI
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JIBYX YPAaBHEHUM,
OJIHO

13 KOTOPBIX JIMHEHWHOE,a
JIPyroe — BTOPOil CTEIECHH.
I'padmueckas
HMHTEPHIPETALUS CUCTEMBI
YpaBHEHUI

C JBYMs IIEPEMEHHBIMH.
PemreHne TekCTOBBIX

OcBanBaTh U IPUMEHSTh IPUEMBI PELIEHUS CUCTEMBI ABYX
JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IIEPEMCHHBIMU U CUCTECMBI IBYX
yYpaBHEHH, B KOTOPBIX OJJHO YPaBHEHUE HESBIISCTCS JIMHEWHBIM.
Hcnons3oBaTh GyHKIHMOHATBHO-TpAQHUSCKHE TIPEICTABICHUS IS
peLieHHs U MCCIIeJOBAHUS YPAaBHEHUIN CHCTEM.

AHAJIU3MPOBATH TEKCTHI 3a/1a4, pelIaTh UX aJreOpandecKum
CIOCOOOM: NMepexXoauTh OT CIIOBECHOU (POPMYIUPOBKH yCIOBUS 3a1a4U
K aNre0pandeckoi MOJICITHITYTEM COCTABIICHUS] CHCTEMBI YPaBHEHUH;
pelaTh COCTaBICHHYIO CHCTEMY YpaBHEHHI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTBCS ¢ UCTOPHUeEN Pa3BUTHS MAaTEMaTHKH

13



3a/1a4 anreOpandecKum
criocobom

YpaBHEHHUS U HEPABEHCTBA. 16 YucnoBsle Yurarb, 3a11MCbIBATH, IOHUMATH, HHTEPNPETUPOBATH HEPABECHCTBA;
HepasencrBa HEpPaBEHCTBA U UX MCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BHINOJIHATH
CBOICTBA. peoOpa3oBaHUs HEPABCHCTB, HCIOJIB30BATH IS TPEOOPa30BAHUS
JIuHelnbpie CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBarth JIMHEHHbBIE U KBaIpAaTHbIE HEpaBeHCTRA. PeaTb
C OJTHOM MepeMEHHONH JIMHEWHbIE HEPABEHCTBA, CUCTEMbI JINHEMHBIX HEPABEHCTB, CUCTEMBI
UX pEIICHUE. HEPABEHCTB, BKIIOYAOIIMX KBAJIPaTHOE HEPABEHCTBO, U PEIIATh UX;
CucTeMbl TUHEHHBIX 00CyXK/1aTh NIOJIyYEHHbIEC PEIICHUS.
HEPABEHCTB C OJJHOM HN300paxaTsh peiieHre HEpaBEeHCTBA U CUCTEMbI HEPAaBEHCTBHA
MEPEMEHHOMN U UX YUCIIOBOM MPSAMOI, 3aNIMChIBATH PEIICHUE C TOMOUIBIO CUMBOJIOB.
pelIeHue. PemaTthb kBaipaTHbIC HEPABEHCTBA, UCHIONB3YArpaduuecKue
KBanpatubie IIPEACTABIICHUS.
HEpPABEHCTBA U UX OcBauBaTh M NIPUMEHATH HEPABEHCTBA NIPHU PEIICHUUPAZIUYHBIX
peleHue. 3a/1a4, B TOM YHCII€ TPAKTUKO- OPUEHTUPOBAHHBIX
I'paduueckas
WHTEpIpeTanus
HEPABEHCTB U CUCTEM
HEPABEHCTB C IBYMS
IIEpEMEHHBIMU
DOyHKINH 16 KBanpatuunas ¢pyHKIuSA, Pacno3HaBaTh BUJIbI U3y4aeMbIX (PYHKIIHIT, HIJIIOCTPUPOBATH

e€ rpaduK UCBOMCTBA.
[Tapabomna, KOOpIUHATHI
BEPIIMHBIAPA0OIBI, OCh

CXeMATH4YeCKH, O0BSICHATDH PACIIOJI0KEHHE Ha KOOPAUHATHON
IJIOCKOCTH TpauKoB

k
¢bynkumii Buga: y = kx,y = kx+ b,y = |y =X,

X

14



CUMMETPUU 1apaloJIbl.

I'paduxu Gynkmii:
y =Kkx,
y= kx + b,
k
y =
X
y= x4y
= X31y =
\x, y =
x|

y =x3,y =x, Y = | x| B 3aBUCHMOCTH OT 3HAYECHHIKO3(PUITHEHTOB;
ONMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBapaTHUHYIO (GYHKIHIO IO (popMmyIie.

[IpuBoaMTHL NPUMeEPHI KBAIPATUUHBIX 3aBUCUMOCTEH U3

peanbHOMN XKU3HU, (PU3UKH, TEOMETPHUH.

BoisiBasITH 1 000011aTh 0COOEHHOCTH Tpaduka

KBaJIpaTUYHON QyHKIIMH Y = ax? + bx+ c.

CTpouTthb 1 H300paxkaTh CXeMaTHYeCKH rPaQUKU KBaPATUIHBIX
(byHKIMH, 3a1aHHBIX (OPMYITaMHU BHIA

y=ax?,y=ax?+q,y=a(x +p)% y = ax? + bx + C. AHAIN3HPOBATD U
NPUMEHSATH CBOICTBA U3yUYeHHBIX QYHKIIUH JIJIs1 UX TIOCTPOCHUS, B TOM
YHCIIie C MOMOIIBI0 IU(PPOBBIX PECYPCOB

YyiciioBLIe
OCJIEI0BATEIILHOCTHU

15

ITonsaTue unciaoBom
MOCJIEOBATEIHLHOCTH.
3agaHue
MOCIIE0OBATEIILHOCTH

peKyppeHTHON hopmynoi
1 ¢hopMyIoit N-ro uieHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCUM.
®opmyJibl N-TO YJIEHa
apudmeTnueckoil u
r€OMETPUYECKOI

OcBanBaTh U IPUMEHSATh UHAECKCHbIE 0003HAUEHMS, CTPOUTH
peueBble BBICKA3bIBAHUS C HCIIOJIb30BAaHUEMTEPMUHOJIOT U,
CBSI3aHHOM C MOHATHEM MOCIIE0BATEILHOCTH.
AHaIM3MpoBaTh GOpPMYIy N-TO YieHa

MIOCJIEIOBATEILHOCTH MITH PEKYPPEHTHYIO POopMyITy

U BBIYHCISTH YWICHBI TOCIEI0BATEIBHOCTEH, 3aTaHHBIXOTUMH
bopmynamu.

YceTaHaBJIMBATB 3aKOHOMEPHOCTD B TOCTPOCHUU
TIOCIIE0BATEIbHOCTH, €CIIH BBITHCAHBI ITEPBHIE HECKOIBKOEE
YJICHOB.

Pacno3naBaTh apupMEeTHIECKYIO H TEOMETPHUYECKYIONIPOTPECCHH TIPH
pa3HbIX crioco0ax 3agaHusl.

15



IIPOTPECCUM, CyMMBI
MEPBBIX N YJICHOB.
N306paxeHnue 4ieHOB
apupMeTHYECKON 1
reoOMETPUYECKOI
Mporpeccuit ToYkaMu Ha
KOOpJMHATHOM
TJIOCKOCTH.
JInHenHsbIN 1
9KCIIOHEHIIUATbHBII
pocT.

Cio>xHBIE TPOLIEHTHI

Pemats 3a71a4u ¢ ucnonb3oBaHueM GopMys1 N-ro 4ieHa
apuMeTUYECKOil U reOMETPUUECKON POTPECCHIL, CYMMBITIEPBBIX N
YJICHOB.

H300pamaTh 4ieHbI 10CIEA0BATEIBHOCTH TOUKAaMUHA
KOOPJIMHATHOM IJIOCKOCTH.

PaccmarpuBath npumepbl NPOUECCOB M SIBJIEHHMH U3
peanlbHOM  JKHU3HHU, WUIIOCTPUPYIOIIME HW3MEHEHHE B
apuMeTHYECKOM MPOrpecCcru, B reOMETPHICCKON

IIPOIrpeCCHU; I/I306pa)KaTL COOTBCTCTBYIOIHC SaBI/ICHMOCTI/IFpa(bI/I‘IeCKI/I.

Pemats 3ana4u, CBA3aHHBIE C YUNCIIOBBIMU I10CIIEI0BATEIILHOCTIMHU, B
TOM YHCJIE 33]]a91 U3 PEATbHOM KU3HH C UCTIONIb30BaHNEM ITU(PPOBBIX
TEXHOJIOTHH (AJIEKTPOHHBIX TAONIHUII, rPaUIECcKOro KaIbKyJIsATOpa U
T.1.).Pemarh 3a7aun Ha CJI0KHBIE IPOLIEHTHI, B TOM YHUCJIE 33J]a4H U3
peaIbHOM MPAKTUKH (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA).
3HAKOMMTBCS € HCTOPHEN Pa3BUTUS MATEMATHUKU

16



[ToBTOpEHME, 0000IICHNE,
cHCTeMaTH3allus 3HaHUH

18

Yucaan

BbIYMCJIeHNs (3aITHCh,
CpaBHEHHUE, ICHCTBUSA C
e CTBUTEIbHLIMU
YHCIIaMH, YHACIIOBAs
MpsiMast; MPOIEHTHI,
OTHOIIIEHUS, TPOTIOPITUH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITIOJAMHOKECTBO, OIIEPALIUH
HaJI MHOKECTBAMH; MCIO0JIb30BaTh IpadMuecKOeTIpe/ICTaBICHIE
MHOXECTB Il OIIUCAHUS] pealIbHBIX MIPOLIECCOB U SABJICHUM, IPU
peleHNH 3324 U3 APYTHX YIEOHBIX IPEIMETOB.
AKTyaJu3MpoBaTh TEPMUHOJIOTHIO U OCHOBHbBIE 1eliCcTBHS,
CBAI3aHHbIE C YMCJIAMU: HATYPAJIBHOE YHUCIIO,IIPOCTOE U COCTABHOE
YHUCIIA, JEIMMOCTh HaTYPaJIbHBIX

17



OKpYTJICHHE,
npuOIMKEeHHE,

OLICHKA; PELICHUE
TEKCTOBBIX 33124

4Kcell, IPU3HAKU JEIMMOCTH, LI€JI0€ YUCII0, MOLYJIb YHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs JpOOU, CTaHAAPTHBIM BUJ YNCIIa,
apu(MeTHUECKUI KBAIPATHBIA KOPEHb.

BbINOJHATL e CTBUS, CPABHUBATH M YIIOPAA04YMBAThYNCIIA,

apu(pMETHIECKUM IPE/ICTABIATh YMCIIA Ha KOOPAMHATHON IPSMOH, OKPYTJIATh YHCIIA;
crocobom) BBINOJIHATH NPUKUKY H OL[€HKY PE3yJIbTaTa BEIYUCICHUH.
Pematp TekcTOBBIE 3aa4H apuPMeTHUECKHM criocoOoM. PemaTp
MPaKTHYeCKHe 32/1a4H, COACPIKaIlie TPOLEHTHI,JJOIH, YacTH,
BBIPAXKAIOLIHNE 3aBHCUMOCTH: CKOPOCTh — BpEMsI — PacCTOsHHE,
IIeHa — KOJMYECTBO — CTOMMOCTH,00bEM pabOThl — BpeMs —
HPOU3BOANTEIBHOCTD TPYAA.
Pa3oupartp peanbHblie )KU3HEHHBIE CUTYAIlUH,
(¢opMyTHpPOBaATH UX Ha S3bIKE MATEMATHKH,
HAXOJIUTh pElICHNE, TPUMEH] MaTeMaTHUeCKUil annapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AJjredpanyeckue OnepupoBaTh NOHATUSIMM: CTEICHb C IEJIBIM MTOKa3aTeleM,
BbIpa:KeHUsl apu(pMeTHUECKII KBaJpaTHBIN KOPEHb,MHOT OUJICH,
(mpeobpazoBaHue anreOpandeckas JpoOb, TOXKIECTBO.
aﬂre6paI/IqCCKI/IX BBINOJIHATH OCHOBHBIE I[eﬁCTBHﬁZ BBIITIOJIHATH pvaéTBI 110
BBIpaKCHUH, ¢dopmynam, mpeoOpa3oBbIBATh IEIIbIE, APOOHO- pallHOHAIbHBIE
JIOTTy CTUMBIE BBIP)XEHUS M BBIPAXKEHUS C KOPHIMHU, PEAIN30BbIBAThH Pa3IOkKEeHHE
3HA4YeHHUs) MHOTOYJIEHA HA MHOYKUTEITN,B TOM YHCJIE C UCTIOIb30BaHUEM

(dhopmys pa3HOCTH KBaIpaTOB M KBaJIpaTa CYMMBI M Pa3HOCTH;
HaXOJUTh
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JIOITyCTUMBIE 3HAUEHHSI IEPEMEHHBIX TS IPOOHO-
palOHAIbHBIX BBIPAXKCHUN, KOPHEH.

MopaeaupoBaTthb ¢ IOMOIIBIO POPMYJT peaibHbIE MPOIECChI
Y SIBTICHUS

DOYyHKUNH
(moctpoeHwue,
CBOWCTBA U3YYEHHBIX
byHKIUH;
rpaduyeckoe pereHue
YPaBHEHUU U UX

CHUCTEM)

OnepupoBaTh NOHATHAMM: QYHKIWS, TpadUK QyHKIUH,
HYJH (YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3paCTaHuUsl, yObIBaHHsI, HAUOOJIbILEE U
HaMMEHbIIIee 3HAUCHHST (DYHKITHH.

AHaJIM3MPOBATh, CPABHMBATD, 00CYKAaTh CBOIICTBa
(GyHKIUH, CTPOUTH UX TPAdUKH.

OnepupoBaTh NOHATHAMU: TIPSIMasi IIPOTTOPIIUOHAIBHOCTb,
oOpaTtHas MPONOPIMOHATBHOCT, THHEHHAs ()yHKIIHS,
KBajpaTH4Has QyHKIMs, napadoia, runepooua.
Hcnosb3oBaTh rpaMKH IS ONPEIECIICHNS CBOWCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, I peleHus 3a1a4d U3 Jpyrux
y4eOHBIX MPEIMETOB U PeaIbHOM JKU3HU; MO/IeJTMPOBATH

C TMOMOIIBIO I'Pa(UKOB peaTbHbIE IPOLECCHI U SIBJICHUS.
Beipaxatb ¢opMyJIaMH 3aBUCUMOCTH MEXy BETUUMHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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