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COAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KIIACC Yuciia v BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEePexo] OT OAHOW (QopMbl 3amucu Apodel K
npyroit. IloHsTue panMoOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHHE, YHOPSIOYHBAHHE
palMoOHANIbHBIX uuced. ApupMeTHdyecKue AEUCTBHS C palMOHAJIbHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peaabHON NPAKTHKU HA YaCTH, HA APOOH.

CreneHs ¢ HaTypaldbHBIM MOKa3aTeIeM: OMpeAesieHUe, MPeoOpa3oBaHue BHIPAKEHUI Ha
OCHOBE ONpECNICHNs, 3aMuch OONbIIMX YKcen. [IpoleHTsl, 3anuch MPOLEHTOB B BHJIE
Ipobdu 1 1poOu B BUIE€ IPOLEHTOB. Tpyu OCHOBHBIE 337a4K HA IIPOLIEHTHI, pELIEHHUE 3a]1a4
U3 pEATBHOU IPAKTUKH.

[TpumeHeHre TpU3HAKOB ACTUMOCTH, Pa3I0KEeHNE HA MHOXKUTEH HATypPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U1 0OpaTHasi MpONOPUHUOHATBHOCTH.
AJuiredOpanvecKue BbIPaKEeHUs

[lepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEpEMEHHOM. [JonmycTrMble 3HAYEHUS
nepemMeHHbIX. IIperncraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJE (DOPMYIIBI.
Boruucnenus no ¢gopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOMKIECTBEHHO
paBHBIE BBIPAKEHUS, IpaBWiIa IPeoOpa3oBaHUS CyMM U IPOMU3BEACHUMN, MpaBuia
PacCKpbITUSL CKOOOK U MPUBENEHUS OJOOHBIX CllaracMblX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpnHowieHsl 1 MHOrowIeHsl. CreneHb MHOTOUIeHa. CI0KEHUE, BBIYUTAHNUE, YMHOKECHHUE
MHOTO4YJIEHOB. POpMyJbl COKpPAIEHHOTO YMHOXEHMS: KBagpar CyMMbl M KBaapaT
pasHoctu. @opmyna pa3HOCTH KBAaApaToOB. Pa3zioxkeHne MHOTOYWIEHOB HAa MHOMXHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YPABHEHMSI, TPABUJIA IPEOOPA30BAHUS YPABHEHHUSI, PABHOCUIIBHOCTh
YpPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEW JMHEWHOIO YpaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHM. CocTaBieHUME ypaBHEHUH IO YCIOBHUIO 337ayu.
Pelrenne TEKCTOBBIX 3a7a4 € IOMOILBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHUE C JAByMs EPEMEHHBIMU U €ro rpaduk. Cucrema AByX JTUHEHHBIX
ypaBHEHHH C JIByMs IIepeMEHHBIMHU. PerieHue cucTeM ypaBHEHUH CIIOCOOOM
IIOACTaHOBKMU. [Iprmeps! peleHnst TEKCTOBBIX 3a1a4 C IIOMOIIBI0 CUCTEM YPABHEHUM.

DyHKUIMHA

KoopauHara Toukn Ha npsiMou. YUucioBele NMpoOMEXYTKH. PaccrosiHue Mexay IByms
TOYKaMHU KOOPAWHATHOUN IIPSAMOM.

[TpsimoyromnpHas cucrteMa koopauHat, oc Ox u Oy. Abcurcca U opJuHaTa TOYKU Ha
KOOpAuMHATHON TMiockocTH. [lpumepsr rpadukoB, 3amaHHbIX Gopmyramu. YteHue
rpaukoB peanbHbIX 3aBucumoctei. [lonstue gynkuuu. I'padpux ¢pynkuun. CpoiicTBa



byukumii. Jlunelinas ¢ynkums, e€ rpapuk. I'paduk dynknun y = |x|. I'paduueckoe
pEUIEHNE TUHENHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUM.

INPEAMETHBIE PE3YJIBTATbI

[IpeameTHbIe pe3yiabTaThl OCBOSHHUS ITPOrpaMMbl YUeOHOTO Kypca K KOHIYy OOy4YeHHUs B
7 kiaacce: Uncsia 1 BBIYUCTIEHUA

BBIIOIHATE, codeTass YCTHBIC M IMHCHMEHHBIC MPUEMBI, apu(MeTHIecKue ICHCTBHS C

paIrMoHATBbHBIMUA YUCITAMH.

HaxomuTh 3HAYeHHS YMCIIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIE CIOCOOBI U

NPUEMBI BEIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHHM, COACPKAIMUX OOBIKHOBECHHBIC H

JECATUYHBIE IPOOH.

[TepexonuTh OT OHON (OPMBI 3aIMCH YUCENT K IPyTroi (TIpeoOpa3oBbIBATh ECATUIHYIO

poOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTH B OECKOHEUHYIO

JECATUYHYIO POOB).

CpaBHHBATh 1 yHOPSAI0YUBATH PAIIMOHATLHBIC YHCTIA.

OKpyIJIsATh YnCa.

BBINOTHATE IPUKKUIKY W OLICHKY pPe3yiibTaTa BRIYUCIICHUH, OIICHKY 3HAYCHHI YUCIIOBBIX

BBIPKCHHIA. BBITIOTHATE IEHCTBUSA CO CTENCHIMH C HATyPaJIbHBIMH ITOKA3aTEIISIMH.

[TpuMeHSTh TPU3HAKH ISTUMOCTH, Pa3JIOKCHHE Ha MHOKHTEIIA HATypPaTbHBIX YHCEIL.

Pemarh mpakTHKO-OpUEHTHPOBAHHBIC 3a/1a49H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYHH,

MIPOTIOPITUOHAIEHOCTHIO BEJIMYHMH,  MPOIICHTAMH, UHTEPIIPETUPOBATH
pe3yIIbTaThl PEIICHUS 3a1a4 ¢ YIETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMU

paccMaTpuBaeMbIX OOBEKTOB.

AJsire0OpanvecKue BbIPaKEeHUs

Hcnonp3oBarh anreOpanvyeckyrd TEPMUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B
IpoLEecce OCBOCHUS yueOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAXKEHUN NIPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.
BrImonHsaTh peoOpa3oBaHus €100 BIPaXKEHHsI B MHOTOWIEH TPUBEICHUEM MOT00HBIX
CJIaraeMbIX, PaCKphITUEM CKOOOK.

BEIOTHATS YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHa Ha MHOTOYJICH,
NPUMEHATH (DOPMYJIBI KBaJipara CyMMBI M KBaJIpara pa3HOCTH.

OcyuiecTBIATh pa3iokeHHe MHOTOWICHOB HA MHOYKUTENH C TIOMOIIBIO BHIHECEHHUS 3a
CKOOKH OOIIIETO MHOKHUTEISI, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (OpMYIT
COKPAILLIEHHOIO YMHOXECHHS.

[IpumensaTy mpeoOpa3oBaHUST MHOTOWIEHOB [UIsl PEIICHHS pPA3NIUYHBIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX TPEIMETOB, U3 PEaIbHOM MPAKTUKH.



Hcnonb3oBarh CBOMCTBA CTEIEHEM C  HATYpAIbHBIMH  IIOKAa3aTeJIsIMU INIE:
npeoOpa30oBaHus BRIPAKCHUN. YpPaBHEeHHs U HEPABEHCTBA

Pemars inHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSA IIpaBuia MEPEexona OT
VICXOJTHOTO YPaBHEHHUs K PaBHOCHUIBHOMY eMy. [IpoBepsTh, SBIAETCS JIM YUCIIO KOPHEM
YPaBHEHUS.

[IpumeHsTh rpaduueckre MEeTObl PU PELICHUH JTUHEWHBIX YPABHEHUN U UX CUCTEM.
[TonOupars mpumepsl map YHCeN, SBISIOMINUXCS PEHICHUEM JHHEHHOTO YpaBHEHHS C
JBYMS IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TIpaUK JUHEHHOrO YpaBHEHHUS C JBYMS
NEPEMEHHBIMHU, MOJIB3YSICh TPAPHUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUSL.
Pemrare cucTeMbl ABYX JIMHEWHBIX YPaBHEHUHN C JByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecku.

CocraBnaTe W pemarb JIMHEMHOE YPAaBHEHUE WM CUCTEMY JMHEHMHBIX YPAaBHEHUM IO
YCJIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4U I10Jy4EHHBIN
pe3ynbrar.

DOyHKIUU

N300pakarh Ha KOOPAUHATHON NPAMON TOYKH, COOTBETCTBYIOIME 33/ TAHHBIM
KOOPJAMHATAM, JIyYHd, OTPE3KH, MHTEPBAJIbI, 3aITUCHIBATh YHCIOBBIC TPOMEKYTKHA Ha
anreOpanvecKoM si3bIKe.

OTmeuarh B KOOPAMHATHOM TJIOCKOCTH TOYKW TO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKINH ) = |x|.

OmnuceIBaTh C MOMOIIBIO (DYHKIIHI U3BECTHBIC 3aBUCUMOCTH MEXy BETUIMHAMMU:
CKOPOCTb, BpEMs, pacCTOSHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre GyHKIMHU MO0 3HAYCHUIO €€ apryMeHTa.

[Tonnmars rpaduueckuii crmocod MpeacTaBIeHUs U aHalu3a HHGOPMAIIMK, U3BJIEKaTh U
UHTEPIIPETUPOBATh HHGOPMAITUIO U3 TPa(UKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

COAEPKAHUE YYEBHOTI'O KYPCA "AJITEBPA"

8 KUIIACC Yuciia v BbIYUC/ICHUA

KBanpatHbiii kopenb u3 uucia. [lonstue o6 uppanmoHanbHOM yucie. JlecaTuyunble
npuONKEHUsT UppalMOHaNbHBIX uyucen. CBoilcTBa apu(PMeTHYeCKHUX KBaJpaTHBIX
KOpHEH 1 UX IPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUHN U BHIUMCICHUSIM.

JIeCTBUTEIBbHBIC YHCIIA.

CremneHs ¢ 1eIbIM MOKa3aresieM U e€ cBoiicTBa. CtaHAgapTHas 3alKUCh YKUCIIA.

AJireOpanvecKkue BbIPpaKeHUS

KBanparsslii TpEXuiieH, pa3IoKEHNE KBAAPATHOTO TPEXUIICHA HA MHOXKHUTEIIH.



AnrebOpanueckas apoOb. OCHOBHOE CBOMCTBO aireOpamdeckoil apoou. CioxkeHue,
BBIYMTaHUE, yMHOXKEHUE, JIeTIeHUE anredpandeckux ipooei. ParmoHanbHbie BRIpaXKEHUS
U UX TIpeoOpazoBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmylia KOpHEHW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEeHUM, CBOASAIIMXCS K JIMHEWHBIM U KBajpaTHbIM. [Ipocrelimme npoOHO-
palMOHAIIbHBIE YPABHEHHS.

['paduueckas unTepnperanus ypaBHEHUN ¢ JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPaBHEHHII C JByMs IepeMEHHbIMHU. IIpumepsl pemeHuss CHUCTEM HEIMHEHHBIX
YpPaBHEHUH C ABYMsI IEPEMEHHBIMU.

Penienne TEKCTOBBIX 3aj1au alredpandeckuM CrocoooMm.

UucnoBble HEpaBEHCTBA W HUX CBoucTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OQHOMN NepeMeHHOU. CrucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKUMHA

[Tonstue ¢pynkumu. O61acTh ONpPEaEIeHUS] 1 MHOXECTBO 3HaUeHU QyHKIMU. CriocoObl
3a/laHus (PYHKIIM.

I['paduk dynkuuu. Yrenue cpoiictB QyHkiuu mno e€ rpaduxy. [Ipumepsl rpadukos
(GyHKIUH, OTpaXkatoUuX peajbHbIe MPOIECCHI.

@OyHKIMYU, ONMUCHIBAIOLIUE NPAMYIO U OOpPaTHYIO MPOMOPIIMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduku. OyHKIUU Y Xy =,y xy =|x|. ['paduueckoe pemieHue ypaBHEHUN U
CUCTEM YPaBHECHU.

qHuCJIaMHU.

Pasmepbl 00BEKTOB OKPYKAOIIEr0 MHUpPA, JUIMTEILHOCTh MPOLECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnuxEHHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpHUOIMKEeHHs. OKpyIriieHHe Yuced.
IIpuknka v OLEHKA PE3yIbTAaTOB BHIYMCICHUM.

HNPEAMETHBIE PE3VYJ/IBTATBI

8 kiacce



Yucia ¥ BbIYMCICHUS

Hcnonp30Barh HayajgbHBIE IIPEACTABICHUS O MHOXECTBE JNEUCTBUTEIBHBIX YMCEN JUISA
CpaBHEHUS, OKPYIJICHUSI U BBIUYMCICHUN, N300pakaTh JACUCTBUTEIbHBIC YHCIA TOUKAMU
Ha KOOPAWHATHOM IIPSMOM.

[TpumeHsATh MOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHHU, HUCHOJIb3YySl NPH HEOOXOAMMOCTH KaJIbKYJISTOP, BBIIOIHATH HPEOOpPa30OBaHUS
BBIPAKEHUM, COEPKAINX KBaIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcronp30BaTh 3amucu OOJBIIUX W MaJbIX YHUCEN C IMOMOINBIO JECATHYHBIX IpoOeH H
creneHelr yncia 10. Auredpanveckue BbIpaKeHUsA

[TpuMeHsATh MOHSATHE CTENEHH C IEJIbIM IO0Ka3aTeJeM, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAXCHUH, CONEPIKALIUX CTEIICHHU C LIEJIBIM [TI0KA3aTEIIEM.

BhINOMHATE TOXKIECTBEHHBIE MPEOOPA30BAHUS PALIMOHAJIBHBIX BBIPAXKEHU Ha OCHOBE
IpaBuJl IEUCTBUI HAJl MHOTOYJIEHAMH U aJIreOpanyecKUMu ApOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensaTe mnpeoOpa3oBaHUsl BBIPAKEHUW JUIsl PEUICHUS pPa3IMYHbIX 3a4ad U3
MaTE€MAaTHUKH, CMEXHBIX PEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemrare nMHENHbIE, KBaApaTHbIE YPABHEHMS U PAllMOHAJIbHBIC YPABHEHUS, CBOISAIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUHU C ABYyMs IIEPEMEHHBIMMU.

[IpoBOINTH MPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YU CJIE C
pUMEHEHUEM TpaUueCcKuX MpeACTaBICHH (yCTaHABIMBATh, UMEET JIU YPABHEHUE WUJTU
CUCTEMa ypaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIbKO, U TIpOUee).

[lepexomuTh OT ClOBECHOW (POPMYIMPOBKHU 3a/aud K €€ anreOpandeckol MOJEenu C
IIOMOILIbI0 COCTABJICHUs YPABHEHUS WJIM CUCTEMbl YPaBHEHWM, UHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJa4y ITOJYYEHHBIN PE3YJIBTAT.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJI CPABHEHUS, OLICHKH, PEIIATh JINHEWHbIE
HEPaBEHCTBA C OJJHOW MMEPEMEHHON U UX CUCTEMBI, JaBaTh rpapuuecKyt0 WUTIOCTPALIUIO
MHOKECTBA pEUICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUIMHA

[Tonnmate ¥ HCHONB30BaTh (PYHKUMOHAJIbHbIE TMOHSATHS U S3bIK  (TEPMUHBI,
CUMBOJINYECKHE OO0O3HAUEHHUA), OMNPEAENATh 3HaYeHUEe (QYHKIMH 10 3HAYEHUIO
aprymMeHTa, ONpeneNsTh CcBOMCTBa (QyHKIMM 10 €€ rpaduky. Crpouth rpaduku
AIIEMEHTAPHBIX (PYHKIMIA BUIA:

# 2 3
==, y=x% vyv=x2,v=+x, y=|x . .
y=x7 Y Y Vx y = |, OIKCHIBATH CBOMCTBA YHCIOBOM (DYyHKIMH

o e€ rpaduxy.



COAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

9 KJIACC
Yucjaa 1 BBIYMCTIEHUS
PanmonanpHbIe Ynclia, HpparMoHaIbHbIE YUCiia, KOHEYHBIC M OECKOHEUHBIE JECITUYHBIC
npoOu. MHOXECTBO AEHCTBUTENIBHBIX YHUCEII, IEUCTBUTEILHBIC YHCIa KAK OECKOHEUHbIE
JNecsITUYHbIE JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM
JIEMCTBUTEJIBHBIX YUCEIT U KOOPJIMHATHOW TTPAMOMU.
CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apu(METUUCCKHUE TEUCTBHUS C ACHUCTBUTEIHHBIMU
YHCJIAMH.
Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHpPA, JJIMTECIBHOCTh IPOIIECCOB B OKPYKAIOIIEM
MHpE.
[TpubmmkEHHOE 3HAYEHHE BEJTWYUHBI, TOYHOCTH NpHOIMKeHUs. OKpyIJIeHHUE YHhCell.
[IpukuaKa 1 OEeHKa pe3ylbTaToB BBIYMCICHUN.

YPaBHeHI/IH N HEPABCHCTBA

JIuneliHoe ypaBHeHUE. PenieHne ypaBHEHHM, CBOIAIINXCS K JINHEMHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHM, CBOIAIIUXCA K  KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepbl pelieHHsT ypaBHEHUM TpPETbEM M UYETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOXKHUTEIH.

Pemenue  ApoOHO-panMoOHaNbHBIX  ypaBHEHHMH.  PellleHHe  TEKCTOBBIX  3ajay
anreOpanvyecKuM METOJIOM.

VYpaBHeHHe ¢ ByMs NEpPEMEHHBIMH U €ro rpaduk. PemeHue cucreM NIBYX JIMHEHHBIX
YPaBHEHMH € IByMs IEPEMEHHBIMH. PenieHre cucteM AByX ypaBHEHHH, OTHO U3 KOTOPBIX
JUHENHHOe, a JApyroe — BTOpOMl cremneHH. [paduueckas WHTEpHpETaLHs CHUCTEMBI
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3aj1au alredpandeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOKCTBA.

Pemienve JTMHENHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM. PeleHue cucreMm JIMHEWHBIX
HEpPaBEHCTB C OAHOW TmepeMeHHOW. KBampaTHeie HepaBeHCTBa. [paduueckas
MHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMM.

DyHKIUU
KBagparuunas ¢yskinus, €€ rpaduk u cBoictBa. [lapabona, kKoOpauHATHI BEPIIUHbI
napabosbl, 0Ch CAMMETPHUH MapaboJIbI.

£
y= kx, y= »f%x+b,y:;,y: x3y = x, y=|x| S

['paduku dyHxmii:
CBOMCTBA.



YucsioBbIC OCTEA0BATEIBHOCTH U MPOrPecCum

[ToHsATHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popmyioi 7n-ro WieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. Dopmyiabl  #-TO  YJIEHA
apu(pMeTHYECKON U TEOMETPUIECKON MPOTPECCHil, CyMMBI TIEPBBIX /1 WICHOB.
N300paxenne 4aeHOB apu(METUUECKOH U TeOMETPHUUECKON Mporpeccuii ToukaMu Ha
KOOPJMHATHOM TIJIOCKOCTH. JIMHEHWHBIH W SKCIOHEHIMAIbHBIA poOCT. CIoXKHbBIE
IIPOLICHTHI.

MNPEAMETHBIE PE3YJIBTATbI
[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMbl yUeOHOTO Kypca K KOHILY O0ydYeHUs

B 9 KJ1acce:
Yucaa v BLIYUCJICHUSA

CpaBHHBATh U YIIOPAIOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BrinonusaTs apudmMeTnueckue NelcTBUS ¢ palliOHAIbHBIMU YUCIIAMH, COYETast yCTHBIC U
IMUCbMEHHBIE ITPUEMBI, BBIIIOJHATH BEIYUCIICHHS ¢ UPPALMOHATIBHBIMHA YUCIIaMH.
HaxonuTp 3HaU€HUS CTENEHEN C LETBIMHU MMOKA3aTENSIMA U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHUMU.

OKpyisiTh JEHCTBUTENBHBIE YHWCIIA, BBINOJIHITh NPHUKUIKY PE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemare nMHENMHBIE W KBAaJApPATHBIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HHUM,
npocTelme JpoOHO-palOHAIbHBIE YPABHEHMUS.

Pemrare cucteMsl 1ByX JIMHEMHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHMH, B KOTOPBIX OTHO YPABHEHUE HE SIBISACTCS JIMHEMHBIM.

Pemare TekcToBbIE 3amaun anreOpanyeckUM CIOCOOOM C IMOMOUIbK) COCTAaBJICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTH NMPOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUM, B TOM YUCIIE C
IpUMEHEHHEM TpaduUeCcKuX MpecTaBIeHu (YCTaHaBINBaTh, UMEET JIU YpaBHEHHE WU
CUCTEMa YPAaBHEHUI pElIeHUs], €CIIH UMEET, TO CKOJIBKO, U TIPOUEe).

Pemars nuHEilHbIE HEpAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HM300pakaTh peLICHUE
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIUCBIBATH PEIICHHUE C IIOMOLIBIO CUMBOJIOB.
Pemate cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSAIMOU, 3aIIUCBHIBATh PEIICHUE C TIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUN PA3JIMYHBIX 3a/1a4.



DOyHKIUU

Pacnio3naBartb (YHKIIMA ~ W3yYEHHBIX BUJOB. [Toka3bIBaTh
CXEMaTUYECKU PACIIONIOKEHNE Ha KOOPAMHATHON TIOCKOCTH rpadHuKOB (HyHKITHIA
# 2 3
pra: ¥ = AxY = fx+b, y= ~, y=ax +bx+c, y=x3 y=+x, y= |x|B

3aBUCUMOCTH OT 3Ha4eHHUI KOA3()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUNA.

Crpouth U U300pakarb cxeMaTH4eCKU rpaduKu KBaJApaTUUHbIX (DYHKIIMM, ONMHUCHIBATH
CBOICTBA KBaJIpaTUUHbIX (PYHKIIMI 11O UX rpadukam.

PacriosnaBare kBampatudHyto QYHKIUIO 10 ¢GoOpMylie, TNPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOU KU3HU, GU3UKU, TEOMETPUHU.

YucsioBbIe MOCTEA0BATEIBHOCTH U MIPOrPeCcCUm
Pacnio3naBarh apuMeTHYECKYI0 U TEOMETPUUECKYIO MPOTPECCUU TIPU Pa3HBIX CIIOCO0ax
3aJ1aHuUs.
BhITIONIHATH BBIYMCIICHHS C UCIIOJIB30BaHHEM (POpPMYJ N-TO 4yjieHa apumeTHdecKord u
reOMETPUYECKON MPOrpeCCrid, CyMMBI IEPBBIX N YJIEHOB.

N300paxaTh 4ieHbI MOCIEI0BATEILHOCTA TOUKAMU Ha KOOPJIMHATHOM TJIOCKOCTH.
Pemiate 3a1aun, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEILHOCTAMU, B TOM YUCIIE 3a7a4u
U3 peajbHOM KU3HU (C UCTIONB30BAaHUEM KaJbKYIATOPA, U(PPOBBIX TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Hammenosarue pasiena  KomdecTso OCHOBHOE OCHOBHBIC BUJIBI JCATEIHPHOCTH O0YYArOIITIXCS
(Temnl) Kypca 4acoB COZIepKaHue
Yucna v BBIYUCIICHUS. 25
CucreMaTu3upoBaTh U 000ramaTh 3HaAHUA 00
Pannonansueie yncia Ilousarue

pALMOHAIIEHOTO YHCIIA.
Apupmernueckue
JICUCTBUS C
paloHaJIbHBIMHU
yrciamu. CpaBHEHHUE,
YIIOPSIOUMBAHUE
palMOHAJIbHBIX YHCEJ.
CTerneHp ¢
HaTypaJIbHbIM
rokasarenem. Pemenue
OCHOBHBIX 3aJ1a4 Ha
TpOOH, TIPOIICHTHI M3
pEATbHOM MPAKTUKHU.

[Ipu3Haky 1eIMMOCTH,
pPA3JIOKEHUST HA
MHOXKHUTEIIN
HaTypaJlbHbIX YUCEIL.

OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.

CpaBHUBATH U YHOPSA0YUBATH APOOH, MPpeoOpa30BbIBas IPU
HEO0OXOIUMOCTHU JECATUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECSITUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
NECATUIHYIO TPOOb.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH IPOOHBIX BbIPAKECHUIA,
coJiepKalux OOBIKHOBEHHBIE U ICCATUYHBIE POOU: 3aMEHSITh
MpY HEOOXOJUMOCTH JIECATUYHYIO Ip0Ob OOBIKHOBEHHOMN U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJIUTH BRIPAXKEHUE K (hopMe,
HanOoJee yno0HOM JIJ1s1 BBIYMCICHUN, TPeoOpa30BbIBATh
JpOOHBIE BBIPAXKEHUS HA YMHO)KEHUE U JICTICHHUE JIECSITHUHBIX
npo0eii K ICHUCTBUSIM C IIETBIMU YUCIIaAMHU.

IIpuBOAMTHL YHCI0BBIE M OYKBEHHbIE PUMEPBI CTEIICHU C
HaTypaJIbHBbIM MOKa3aTejaeM, OObICHSS 3HAUCHHUS] OCHOBAHUS
CTEIECHH U MOKa3aTelsl CTENeHU, HAXOIUTh 3HAYEHUS CTeTIeHEN

Buna @" (a — nr060e parmoHaNIbHOE YUCIIO, /1 — HATypaabHOE
YHCIIO).
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PeasinHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOMOPUUOHAIBHOCTH

[lonnMaTh CMBICI 3amMCH OOJIBIIMX YHCET C MOMOUIBIO
NECATUYHBIX ApoOeit u ctenene uncna 10, NpuMeHATb HX
B PEAIbHBIX CUTYyaIUAX.

IIp¥MeHATH IPU3HAKU IEITUMOCTH, PA3JI0KEHNS HA
MHOKHUTEJIN HAaTypaJbHBIX YHCEIL.

Pemars 3a1a4um Ha YacTu, MPOLICHTHI, MPONOPLIMU, Ha
HaxoXJeHue TpoOu (MIPOIEHTA) OT BETUYUHBI U

BEJIMYMHBI IO €€ ApoOu (IpOLEHTY), ApoOu (TIPOLICHTA),
KOTOPBIN COCTABJISIET OJ{HA BEJIMYMUHA OT JIPYTOM.
[IpuBoauTH, pa3éMpaTb, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aIMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Pacno3naBarb M 00bACHATH, ONUPASCh HA ONPEIEIICHHUS],
MPsAMO MPONOPLUUOHAIBHBIE U 00PATHO MPOMOPIIMOHAIIBHbBIE
3aBUCHUMOCTH MEXIy BEIMYMHAMU; NPUBOAUTH IPUMeEpPbI
ATUX 3aBUCUMOCTEN U3 PEaJTbHOTO MUPA, U3 IPYTHMX yUeOHBIX
[IPEAMETOB.

PemiaTh npakTUKO-OpUEHTHPOBAHHbBIE 3a7a4K HA JPOOH,

MPOIICHTHI, MPSIMYIO U 00paTHYIO TPOIIOPIIMOHATIEHOCTH,
[IPOIIOPLIUAH

11



AnreOpandeckue
BBIPKCHUS

27

DyKBEHHBIE BBIPAKECHUS.

[lepemeHHBIE.
JlomycTrmeble 3HaUeHUSA
MEPEMEHHBIX.

DopmyIIbI.

OBiagerb anredpanyeckoil TEPMUHOIOTUEN U CUMBOJIUKOM,
NPUMEHSATH €€ B IIPOLIECCe OCBOCHUS YUEOHOTO MaTepHalia.
Haxoauth 3HaueHNsI OyKBEHHBIX BBIPAKEHHI MPHU 33]ITaHHBIX
3HaYEHUSAX OYKB; BBIIOJIHATH BBIYMCIEHUS IO PopMyram.
BoInoHATH NpeoOpa3oBaHus LEIOT0 BEIPAKEHUS B
MHOTOYJIEH IPUBEIEHUEM MOTOOHBIX CIaraeMbIX,
PACKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHUE OJJHOUJIEHA

12



[IpeoOpazoBanue
OyKBEHHBIX
BBIPAKCHUH, PACKPBITHE
CKOOOK W TIPUBEICHNE
MOAOOHBIX ClIaraeéMbIX.
CBoiicTBa CTENECHU C
HaTypajIbHbIM
MMOKa3aTeJIeM.
MHOro41eHbI.
CnoxeHue,
BBIYMTAHUC,
YMHOXCHUE
MHOTOYJICHOB.
DopmyJibl
COKpPAIIEHHOTO
YMHOKEHHS.
Paznoxxenue
MHOTOYJICHOB Ha
MHOXKHUTEITH

Ha MHOTOYJIEH M1 MHOTOWIEHA HA MHOTOYJIEH, IPUMEHSATh
dbopMmybl KBagpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyecTBIATh Pa3I0KEHUE MHOTOYWIECHOB HA MHOKHUTEIIN
MyTEM BBIHECEHUS 332 CKOOKM OOIIEr0 MHOXKUTEIS,
NpUMEHEHUs (HOPMYIIbI Pa3HOCTH KBaIPaToB, (POPMYI
COKPAILIEHHOTO YMHOXKCHHUS.

I[IpumeHsATH PeoOpa30BaHUE MHOTOWICHOB ISl PEIICHUS
pPa3IMYHBIX 3a7a4 U3 MATEMaTUKH, CMEXHBIX IPEMETOB, W3
pEeaIbHON MPAKTHKHY.

3HAKOMUTLCS C ncmpneﬁ Pa3BUTHA MAaTCMATHUKHU

13



ypaBHeHI/IH N HCPABCHCTBA

20

YpaBHEHUE, TpaBUIIa
npeoOpa3oBaHuUs
YpaBHEHHS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

Pemarb 1TMHEHHOE ypaBHEHHUE C OJTHOU IIEPEMEHHOM,
NPUMEHAS MPABWJIA NIEPEX0AA OT UCXOAHOTO YPABHEHUSA K
paBHOCUIILHOMY eMy Oosee nmpoctoro Buaa. IlposepsTs,
SABJISICTCS I KOHKPETHOE YHCIIO KOPHEM YPaBHEHMUSI.
I[Hoa0upars npuMepsI Nap YUCE, ABISIOUUXCS PEIICHUEM
JIMHENHOTO YPABHEHHUSI C ABYMS IIEPEMECHHBIMU.

C OJTHOM MEPEMEHHOM,
PEIIECHUE JIMHEUHBIX
ypaBHeHUi. Pemienne
3a7a4 C MOMOILBIO
YPaBHEHUM.

JInHenHoe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMU U
ero rpaguk. Cucrema
JIByX JINHEVHBIX
YPaBHEHUM C ABYMS
epeMEHHBIMU

CTpouThb B KOOPJUHATHON MJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSCh IpaduKOM,
NPUBOAUTH MPUMEPbI PEIICHUS YPABHCHHUS.

Haxoaurs pemieHue CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C
JIBYMsI [IEPEMEHHBIMU.

CocTaBasiTh U pelmiaTb YPaBHECHUE WU CUCTEMY
YPABHEHHUI 1O YCIIOBUIO 3a]1a4U, UHTEPIPETUPOBATh B
COOTBETCTBHUM C KOHTEKCTOM 33/J1a4U MOJy4YEHHBIN
pe3ybpTar

14



Koopaunatel u rpagukH.
OyHKIUU

24

Koopaunara Touku Ha
npsitMoii. YucioBbie
IIPOMEKY TKH.
Paccrosinue mexny
JIByMsI TOUKaAMHU
KOOPAWHATHOM IIPSMOM.
[IpssmoyTrosbHAs cucTemMa
KOOpAMHAT Ha
rockoctu. [Ipumepsl
rpaduKoB, 3a1aHHBIX
dbopmynamu.

M300paxkaTh Ha KOOPAUHATHOM MIPSIMOM TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,

WHTEPBAJIBI; 3aIMUCHIBATh UX HA aJTreOpandecKoM sI3bIKE.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATAM; CTPOUTH TpadUKH HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OPMYJIAMH, B TOM YUCIIE C ITOMOIIBIO IIU(PPOBBIX
naboparopuii. [IpuMeHsITh, H3y4YaTh MPeUMYIIeCTBA,
HHTEPNPETHPOBATH TPaPUUECKU cr1oco0 MPEACTaBICHUS U
aHaJIM3a pa3HO00pa3HON KU3HEHHON MH(POPMAITIH.
OcBanBathb NoOHATHE (PYHKIIMH, OBJIa/IeBaTh (YHKIIMOHATHLHON
TEPMHUHOJIOTHEMN.

Pacno3naBars nuHeliHyo GyHKIU0 y = kx + b,

UYrenue rpadukoB
pEAIbHBIX 3aBUCUMOCTEM.
[lonsiTue pyHKUIMU.

['paduk pyHKIIHN.
CpoticTBa (PyHKIIHIA.
Jluneiinas QyHKIMs.

[Toctpoenue rpaduka
JMHEHHON (PYHKIIHU.
['paduk pyHkunn
y=|x|

ONMCBLIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAUYECHUU
K02 dUIIUEHTOB k U .

Crpoutsh rpaduku TuHeHON QYyHKIUHU, QYHKIUU Y =| X |.
HNcnonb3oBarh HU(PPOBBIE pecypehl 1Sl TOCTPOCHUS
rpaduKoB PyHKIHI 1 U3yYEHUS UX CBOMCTB.

[IpuBOAUTE NIPUMEPBI IMHENHBIX 3aBUCUMOCTEN B pEaIbHBIX
[IPOLIECCaX U SABICHUAX
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[ToBTOpEHUE U 0000IIEHNE

[loBTOpEeHME
OCHOBHBIX TIOHATUH U
METOJOB Kypca 7

Kiacca, 00oOmeHue
3HAHUM

Bori0uparTh, NPUMEHSATH OIEHUBATH CIOCOOBLI CPABHEHUS
qucesl, BBIYMCICHUM, MpeoOpa3oBaHUil  BBIPAKEHUH,
pEelICHNs YPAaBHEHUMU.

OcyuecTBJIATL CAMOKOHTPOJIb BBINIOJIHIEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUMN, TPEOOpa30BaHUN,
[TOCTPOCHHM.

Pemartp 3a1aun 13 peasibHOM KU3HU, MIPUMEHATH
MaTreMaTu4yecKne 3HAHUSA JIJIs PElIeHUs 3a71ad U3 APYyTrux
MPEAMETOB.

Pemiat, TekcTOBBIE 3a/a4yM, CPaBHUBAaThb, BbLIOUPATH

CIoCcoObI PCUICHUA 3aJa9M

102
OBILIEE KOJIMYECTBO
YACOB 110 [TIPOI'PAMME
8 KUIIACC
HaunmenoBanue paznena KonuuecTBo OcHoBHOE
(Temel) Kypca JacoB COZIEp/KaHuE
Uuciia W BBIYUCIICHUS. 7 Crenenb ¢ uensiM nokasaresneM. CTaHIapTHAs 3aIMCh YHUCIIA.
CrerneHb ¢ UETbIM Pa3meprl 00BEKTOB OKPYXKAIOIIET0 MUpa (0T AIEMEHTAPHBIX YaCTUIl 0 KOCMHUYECKHX
TOKa3aTeIeM 00BEKTOB), TUTEILHOCTH MPOILIECCOB B OKpyskaroiieM mupe. CBONCTBA CTENIEHU C
LEeJIBbIM [TOKa3arenemM
Anrebpanydeckue 5

BbIpakeHus. KBaapaTHsii

KBangparssiii TpéxuinieH. Pa3noxkeHnrne KBagpaTHOro TpEXUJIEHa HAa MHOXUTEIN

16




TPEXUJICH

Anrebpanyeckue 15 Anrebpandeckast ApoOb. JlomycTuMble 3HaYCHUS IEPEMEHHBIX, BXOSAIINX B
BLIPAKEHHS. anredpandeckue BoipakeHrs. OCHOBHOE CBOMCTBO anreOpandeckoit 1poou.
AsreGpanyeckast IpoGh Coxkparenue apo6eit. CioxkeHue, BIYMTaHHEe, YMHOKECHHE U JICJICHUE aJlreOpandecKux
Tpo0ei.
[IpeoOpa3oBaHue BEIpaKEHHI, COIEpKAINX aareOpandecKkue Ipoou
YpaBHEHUS U HEPABEHCTBA. 15 KBanparnoe ypasHenue. Henonnoe kBanparHoe ypasHenne. @opmyna KOpHEH
KBanparHbie ypaBHEHHS KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemienue ypaBHEeHUM, CBOIAIIMXCS K KBaJaparHeIM. [Ipocreime
IpOOHOpALMOHATIBHBIE YPABHEHUS.
Pelienrie TEKCTOBBIX 33/1a4 C IOMOINIBIO KBAJIPATHBIX YPaBHEHUIN
YpaBHEHUS 1 HEPABEHCTBA. 13 JluneitHoe ypaBHEHUE C ABYMS MTEPEMEHHBIMU, €0 rpaduK, MIPUMEPHI PEIICHUS
CucreMbl ypaBHEHHIA YPaBHEHUN B LIEJIBIX YHCIax. Permenne cucTem AByX JUHEHHBIX YPABHEHUN C JBYMSI
nepeMeHHbIMU. [[prumepsI perennst CUCTEM HEJTMHEWHBIX YPABHEHNUN C IByMS
nepeMeHHbIMU. [ paduueckas uHTEpIpeTalys ypaBHEHUS C IByMs IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPaBHEHHM C IBYMS MEpeMEHHBIMU. PellieHne TeKCTOBBIX 3a1a4 C
MOMOIIIbIO CUCTEM YpaBHEHUMN
YpaBHEHUS U HEPABEHCTBA. 12

HepaseHncrsa

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

HepaBeHncTBO ¢ 01HOM nnepeMeHHOM. JInHEHbIE HEpABEHCTBA ¢ OTHOM IEPEMEHHOM U UX
pemieHne. CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX PEIICHUE.
N300paskeHne pernieHus JIMHEMHOTO HEPABEHCTBA U MX CUCTEM Ha YUCJIOBOM TIPSIMOMA

17




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

QOyHKIUH. 5 [lonstre pynkiuu. O0nacTy onpeaeacH!s] © MHOXKECTBO 3HaueHU QyHKIHUU. CriocoOsI
OCHOBHBIE TOHATHS 3amanus Gpyakouid. ['paduk Gyrakmum. CBoiicTBa GYHKITUN, MX OTOOpaKEHUE

Ha Tpaduke
OyHKIUH. 9 Urenue u nocrpoeHue rpadukoB pyHkuuid. [Ipumeps! rpa@ukoB QyHKIMI, OTpaskaromnX
Yucnosbie (yHKIMU peanbHble nporeccsl. DyHKINU, ONMUCHIBAIOIINE IPSIMYIO U 00OpaTHYIO

MPONOPIMOHAIIBHBIE 3aBUCUMOCTH, UX TpadUKH.

Ipaduk GpyHkuum y = x2.

dynxyn y =x2, y =x°,

y=Vx Y =[x,

rpadryecKoe pelieHrne YpaBHEHU U CUCTEM YPaBHEHUI
[ToBTOpEHUE n 00001IEHNE 6 [loBTOpEHNE OCHOBHBIX MOHATUI U METOAOB KYpCOB 7 U 8 KJaccoB, 00001IeHNE 3HaHUI

102
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9 KJIACC

OcHOBHBIC BUIBI ACATCIbHOCTU o6yqa101111/1xc;1

HaumenoBanue pasznena  |[KonuuectBo OcHoBHOE
(Temnl) Kypca JacoB collepKaHue

Yuciia 1 BBIYHUCIICHUS. 9 PasBuBaTh NpeaACTaABJICHUS O YHCIIAX: OT MHOXKECTBA

JICHCTBUTEIBHBIC YUCIIA HAaTypaJbHBIX YHCEJI O MHOXKECTBA NEUCTBUTEIIBHBIX YHCEIL.
PamuonansHble  4MCIIA,

O3HAKOMUTBHCH C BO3MOKHOCTBIO MPEACTABICHUS

UPPALMOHAIIBHBIC YUCIIA, | . .
KOHCUHBIE y /ACHCTBUTEIBHOTO YKCIIa Kak OCCKOHEYHO! AECATUIHON
6eCKOHEUHBIC npoOU, MPUMEHSATH JECITUYHBIC MPUOTHKCHUS
NECATUYHBIC JPOOH. palMOHATBHBIX U HPPAMOHATLHBIX uncest. M300paxkaTh
MHOXkeCTBO

NEHCTBUTEILHBIX YHCEIT;
NEUCTBUTENLHBIE YHCIIA
KaK OeCKOHEUYHbBIC
NeCATUYHBIE Ipoou.
B3auMHO ogHO3HAUYHOE
COOTBETCTBHEC  MEXKIY
MHOKECTBOM
TEHCTBUTEILHBIX YHCEIT
U MHOXXECTBOM TOYEK
KOOPJIMHATHOM IPSAMOM.
CpaBHeHUE
NEHCTBUTEILHBIX YHCEI,
apu(pMeTHIECKHE

JEUCTBUTEIIBHBIE YMCIIA TOYKAMH KOOPIUHATHOW MPSAMOM.
3anucpiBaTh, CPABHUBATH U YIIOPSAA04UBATH
MEeNCTBUTEIbHBIEC YHCIIA.

BbInoJIHATH, cCOUeTasi yCTHBIE U TUCbMEHHBIE IPUEMBI,
apumMeTndecKue AeMCTBHUS C pAllHOHAILHBIMHA YUCIIAMU;
HAXOAUTb 3HAUCHUSI CTEIIEHEH C LIEIBIMUA MOKA3ATEISIMU U
KOPHEH; BBIYMUCJIATH 3HAYEHHS YACIOBBIX BBIPAKECHHUM.
IMosy4yuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICMCTBUTEJILHBIX YHCEI B TPAKTUYECKOU AEATEIILHOCTH
YyeJloBeKa.

AHAJIM3UPOBATh M [1€J1aThb BbIBOAbI O TOYHOCTH
MPUOIIKCHHUS TICHCTBUTEILHOTO YHCIa MPHU PEIICHUN
JIeCTBUTEIIbHEIE

3aaad. qucia,

OxpymisiTh
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BBINOJIHATH NPUKUAKY pe3ylbTaTa BBIYMCIICHUM,
OLICHKY 3HAYCHUH

20




NEUCTBUS C AEUCTBUTEIbHBIMU
yucnamu. [IpubnmkEHHOE 3HaUEHUE
BEJTUYMHBI, TOYHOCTH MPUOIIIKEHUS.
Oxkpyrnenue uucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYNCICHUI

YU CIIOBBIX BBIp.’:DKGHPIfI.

3HAKOMMTBCSH C MCTOPHEl Pa3BUTHS
MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS ¢ OTHOMN
MIEPEMEHHOU

14

JIuneintHoe ypaBHeHue. Pemenune
YPaBHEHUI, CBOASIIUXCS K JIMHECUHBIM.
KBanparnoe ypaBHeHnue. Peienue
YPaBHEHUI, CBOISIIUXCS K KBaJAPATHBIM.
bukBapaTHble ypaBHEHUS.

[IprMepsb! peleHus: ypaBHEHHN TPEThEN
U 4YETBEPTOU CTENEHEN

OcBauBarp, 3alIOMHUHATH u
NMPUMEHSITh rpaduyecKkue MeToAbI IPU
pellIEeHUH ypaBHEHUM, HEPABEHCTB U UX
CHUCTEM.

Pacno3HaBars 1enble U JIpOOHBIE
ypaBHeHUs. Pemiarb JIMHellHbIE H
KBaJIpaTHbIE YPABHEHMUS,
YpPaBHEHHMS, CBOJAIIMECS K HUM,
npocTeiime  IpoOHOpalluOHAIbHbBIC
ypaBHEHUS.

IIpeasiararbs BO3MOXXHBIE CIIOCOOBI
pelieHus TEKCTOBBIX 3aja4, 00CYKAATh X
U pelaTh TEKCTOBBIE 33/1a4U pa3HbIMU
crocooamu.

3HAKOMUTBLCH C UCTOPUEN Pa3BUTHUSA
MaTeMaTUKU
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Pa30KCHUEM HA
MHOXUTEIH. PereHue
TpOOHOPAIIMOHAIBHBIX
YPaBHCHUU.

Pemrenne TEKCTOBBIX 3aad
anreOpanyecKkuM METOIOM

22




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE Cc IBYyMS
NEPEMEHHBIMU M €TI0
rpajpuk. Cucrema JAByX
JUHEWHBIX YPaBHEHHM C
JIByMsI TIEPEMEHHBIMU U €€
peuienue. Pemenue cucrem
JByX YpaBHEHHW, OJHO W3

KOTOPBIX  JIMHEWHOE, a
JIPyroe — BTOPOM CTEIICHMU.
['paduueckas

VHTEPIPETALNUS  CUCTEMBI
YPaBHEHUU C IByMA
NepeMeHHbIMU.  Pemienue
TEKCTOBBIX 3a7a4

anredpanyecKkuM crocoooM

OcBauBarhb M IPUMEHATH IPUEMBI PEIICHUSI CUCTEMBI
JIBYX JIMHEHHBIX YPABHEHHH C IByMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJIHO YPaBHEHHUE HE
SIBJISIETCS JINHEUHBIM.

Hcnoab3oBarh QyHKIIMOHAIBHO-TpaQUUECKUE
IIPEJICTABIICHNUS JUIsl PELIeHUs] M UCCJIeIOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3MUPOBATH TEKCTHI 32124, PeIaTh UX
anredpandeckuM CrocoOOM: MmepexoauTh OT CIIOBECHOM
GbOopMyYIMPOBKU YCIOBUS 3a7a4u K ajiredOpandeckoil Mojienu
IIyTEM COCTABJICHUS CUCTEMBI YPAaBHEHHI; peliarb
COCTABJICHHYI0 CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yJIbTarT.

3HAKOMUTBLCH € UCTOPUEN PAa3BUTUS MATEMATHKU
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YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrsa HCPAaBCHCTBA M UX HEPABEHCTBA; UCII0JIb30BaTh CUMBOIUKY U TEPMUHOJIOTHIO.
CBOUCTBA. HHHeHHHeV BoinosHATH NpeoOpa3oBaHusl HEPABEHCTB, HCIOJIb30BATH
HEpPAaBEHCTBA C OHOU .
. JUTs1 IPE0Opa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
NIEPEMEHHON U UX B
petenne. CHCTEMbI Pacno3naBarh JIMHEHBIE U KBAaIpaTHbIEC HEPABEHCTBA.
NTMHEHUHBIX HEPaBCHCTB Pemiatn nmuneninbie HCPABCHCTBA, CUCTCMBbI JIMHEUHBIX
C OJIHOM TIEPEMEHHON HCPaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIOYAIOIIMX KBAJIpaTHOEC
1 UX PCIICHHUC. HEPABCHCTBO, M PEIIaTh UX; 00CYKAATH TOTyUYCHHbIE
KBanparubie
peLeHus.
HEPABEHCTBA U UX
perrerue MN300paxkars pelIeHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
Ipaduueckas Ha YKCJIIOBOM IPSMOM, 3aNIMCHIBATH PELICHUE C IIOMOIBIO
VHTEpIpeTanus CUMBOJIOB.
HEPABEHCTB U CUCTEM Pemath kBajipaTHbIC HEPABEHCTBA, UCIIOJIB3YS Tpaduueckue
HCPABCHCTB C IByMs [IPEICTABJICHHUS.
ICpEMCHHBIMU OcBanBaTh U NIPUMEHATHh HEPABECHCTBA MPU PEIICHUU
A3JIMYHBIX 337124, B TOM YUCJIE€ MPAKTUKOOPUEHTUPOBAHHBIX
OyHKIMA 16 Pacno3naBarp BUJIBI M3y4aeMbIX byHKINH];
KBazparuatast QyHKUMS, p1i0cTpHpPOBAaTh CXeMaTH4eCKH, 00BSACHATH

e€ rpaduk U CBOICTBA.
[Tapabosa, KOOpIUHATHI
BEPIIMHBI TapadoIIbl, OCh

PacnoJIO’KEHNE HAa KOOPIAUHATHOM MIIOCKOCTH TpadUuKoB k
byukuuii Buga: y=kx,y=kx+ b,y =
X

— 2
— Y =X,
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['paduxu GyHKIIMIA:
y=kx, y=hx

+ b,

k

y= — X

y=x% y=

X3y =Vx
y=|x|

CUMMETpPHUU N1apadoIbl.

Y= By =x, y= |Xx| B 3aBHCHUMOCTH OT 3HAUCHUH
k03(p(PHUIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaApaTUIHYIO (QYHKIHIO TIO (GopMyIe.
[IpuBoauTH, NMPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEH
U3 peanbHOU KU3HH, PU3UKH, TCOMETPHH. BBIABAATH U

00001mare 0COOEHHOCTH Trpauka  KBaJApPaTUUHOU
Gynkumu y = ax® + bx + c.
Crpourb u wu300pakarb cXeMaTH4ecKH TpauKu

KBaJpAaTUYHBIX (YHKIMHA, 3aJaHHBIX (QopMylaMH BUIa ) =
ax’,y=ax*+q,y = a(x +p)*, y=ax*+ bx + c.
AHAJIM3UPOBATh M NMPUMEHATH CBOMCTBA M3YYEHHBIX
GYHKIUMR 119 UX TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO

U (DPOBBIX PECYPCOB
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Yuc1oBbIE
OCJIEN0OBATEIHbHOCTH

15

[lonATHE YHCIOBOU
MOCJIEA0BATEIILHOCTH.
3ananue
MOCIIEA0BATEILHOCTH
PEKYPPEHTHON
dopMyioit u popmynoii
n-TO 4JICHA.
Apudmernueckas u
reoMeTpuIecKast
MPOTPECCUM.
@opMyIbl 17-TO YJICHA

apudmMeTHIeCKO 1
rEOMETPUYECKON

OcBauBaTh ¥ NPUMEHSITh UHICKCHBIC 0003HAUCHNS,
CTPOMTH peveBble BHICKA3BIBAHUS C UCIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOM C IOHATHEM IMOCJIEI0BATEILHOCTH.
AHaJIU3UPOBATH (HOPMYITY /1-TO WICHA

MOCJIEA0BATEILHOCTU UIN PEKYPPEHTHYIO GOPMYITY M
BBIYHMCJIATD YJICHBI IOCIEA0BATCIBHOCTEH, 3a/JaHHBIX

PTUMH (POPMYIIaMHU.
YcTaHaBIMBATh  3aKOHOMEPHOCTb B MOCTPOCHHH
MOCJIEIOBATENILHOCTH, €CJIU BBINTUCAHBI NIEPBBIE HECKOJIBKO
€€ 4JICHOB.

Pacno3naBarb apudMeTUUECKYIO U TEOMETPUUYECKYIO
MPOTPECCUU TIPH PA3HBIX CIOCO0aX 3adaHMUs.
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MPOrPECCHUI, CyMMBI
[EPBBIX /1 YJICHOB.
W300pakeHne 4IeHOB
apupMeTUYeCKoi 1
rEOMETPUYECKOMN
IIPOTPECCHUM TOYKAMU HA
KOOPJIMHATHOMN
IJIOCKOCTH. JIMHEWHBIN
1 SKCITOHCHITUAJIbHBIN
pocCT.

CrnoXHbBIC IMPOLCHTEI

Pemiarp 3amaun ¢ ucnonb3oBaHueM (HOPMyJI A-TO UJIEHA
apu(pMeTHyecKol M reOMETPUUYECKON NpOrpeccui, CyMMbl
MEPBBIX 71 YJICHOB.

M300pakaTh 4ieHBI IOCIEI0BATEIBHOCTH TOUKAMHU Ha
KOOPJIMHATHOM IJIOCKOCTH.

PaccmarpuBars npuMepbl IPOLECCOB U SIBJICHUN U3
peabHON XKNU3HHU, WIUTIOCTPUPYIOIINE U3MEHEHUE B
apu(mMeTryeckor Mporpeccu, B TeOMETPUIECKON
porpeccuu; n300paxarb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpauyecku.

Pemars 3a1a4m, CBSI3aHHbBIE C YHCIOBBIMU
[OCJIEI0BATENBHOCTAMM, B TOM YHCJIE 33]1a4H U3 PEAIbHON
’KM3HU C UCII0JIb30BaHUEM IIU(PPOBBIX TEXHOJIOTUI
(27eKTpOHHBIX TAOIUL, rpadUUECKOTO KaIbKYISATOpa U T.I1.).
Pemarh 3a/1aun Ha CI0XHBIE MPOIIEHTHI, B TOM YUCJIE 3aa4u
U3 peasIbHOM MPAKTUKHU (C UCTIOIB30BAHUEM KaJIbKYIISATOPA).

3HAKOMMTBLCH € UCTOPUEH Pa3BUTHA MATEMATHKU
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[ToBTOpEeHME, 0000OIICHUE,
CHCTEMATH3aLIMs 3HAHUH

18

Yucaa u

BbIYMCJIEHH (3aIKCh,
CpaBHEHHE, ICUCTBUS C

JTECTBUTENbHBEIMHA
YHCJIAMHU, YUCIIOBASI
npsiMasi; MPOLICHTHI,

OTHOLICHUS, ITPOIIOPIHH,

OnepupoBarb NOHATUSIMU: MHOXKECTBO, TOJIMHOKECTBO,
OIepaliy HaJl MHOKECTBAMHU; MCIOJIb30BaTh rpaduyeckoe
MPECTaBICHUE MHOXKECTB JIJISl ONMCAHUS PEATbHBIX
MPOIIECCOB U SIBIICHU, TIPU PEIICHUH 33/1a4 U3 APYTHX
y4eOHBIX MPEAMETOB.

AKTyaJM3UPOBATh TEPMHUHOJOTHMI) M  OCHOBHbIE
NEeHCTBUS, CBA3aHHbIE C YMCJIAMH: HATypPAIbHOE YHUCIIO,
MIPOCTOE U COCTABHOE YHCIIA, JETUMOCTh HATyPaIbHbIX

OKpYIJICHUE,
MPUOTKEHUE,

OILICHKA,
TEKCTOBBIX

pelieHne
3a1a4

apupMeTUIECKIUM

CIIOCOOOM)

qucell, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCII0, MOAY/b YHCIIA,
OOBIKHOBEHHAsI U IECSATUYHAS IPOOU, CTaHAAPTHBIN BUJT
qucia, apuMeTUIeCKUil KBaJIpaTHbIN KOPEHb.

BoInoHATH 1eiicTBUA, CDABHUBATH M YIIOPSAI0YMBATH
4yyClia, MPEICTABIATh YUCila HA KOOPAUHATHOM MPAMOH,
OKPYIJISITh YUCJIA; BHIMOJHATH NPUKUAKY U OLIEHKY
pE3yJIbTaTa BHIYUCICHUM.

Pemath TekcTOBBIE 3a7a4d apU(PMETHYECKUM CIOCOOOM.
Pemate mpakTHUyeckHe 3aaa4M, COJAEpIKAIWE MPOLIECHTHI,
JIOJIM, YacCTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOPOCTh —
BpEeMsI — PAacCTOSIHME, 1[€Ha — KOJMYECTBO — CTOMMOCTS,
00BEM  pabOTHl — BpeMs — MPOU3BOAMTEIHLHOCTh  TPYIA.
Pazouparn pealbHbIe KU3HEHHBIE CUTYyalluH,
(popmMyanpoBaTh UX Ha S3BIKE MATEMATUKH,

HaxXoJAUTb PCHICHUC, IIPUMCHIA MaTeMaTU4eCKUM armapar,

HHTEPNPEeTUPOBATH PE3yJbTar
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AJireOpandeckue
BbIPaKeHUA

(mpeobpazoBaHme
anreOpanyecKux
BBIPAKECHUM,
IOy CTUMBIE

3HAYCHUS)

OnepupoBaTb NOHATHIIMHU: CTETICHD C LIETBIM ITOKA3aTEIIEM,
apu(pMETUYECKUI KBaJAPATHBIN KOPEHb, MHOTOWIEH,
anrebpanyeckasi Apoob, TOXKIECTBO.

BbInoJIHATH OCHOBHBIE JeHCTBUS: BBITIOIHATh PACUEThI 110
dbopmynam, mpeoOpa3oBbIBATH LEJIbIE, IPOOHOPAIIMOHAILHbIE
BBIPKEHHUS U BBIPAKEHUSI C KOPHSIMH, PEaTu30BbIBATh
Pa3JIOKEHUE MHOTOWICHA HA MHOXKHUTENH, B TOM YHUCIIE C
MCITIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBaJIpaToB U KBajpaTa
CYMMBI Y pa3HOCTH; HaXOJUTh

JIOITyCTUMbIE 3HAUCHUS IEPEMEHHBIX JJI5
JTPOOHOPAIMOHATFHBIX BRIPAXKEHUIM, KOPHEH.

MoaeanpoBaTh C IOMOIIBIO (OPMYN peasabHbIE MTPOLECCHI U
SBJICHUS
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DOyHKIUU
(mocTpoeHue, CBOKWCTBA
U3yUYEHHBIX (QYHKIINH;
rpauueckoe pereHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBarb NOHATUAMU: QyHKIIKA, TpaduK QyHKIUH,
HYIU QYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MPOMEXKYTKHA BO3pacTaHus, yObIBaHHsI, HAUOOJIbILIEE U
HauMEHbIIIee 3HaYCHUs (DYHKITUH.

AHAJIU3MPOBATH, CPABHMBATb, O0CYXKIaThb CBOMCTBa

(GyHKUUH, CTPOUTH UX TpadUKH.

OmnepupoBaTb NOHATHUSIMU: TIPSMAsi MPOTOPIIUOHATHHOCTD,
oOpaTHasi MpONOPUHUOHATBHOCT, TMHEWHAs (PyHKIINS,
KBaJipaTU4Hasi PyHKIMS, mapadoia, Turnepooa.
HNcnonb3oBarb rpadukH 1S ONIPEAECIICHNS CBOWCTB,
MPOIIECCOB M 3aBUCUMOCTEH, JJIS PEIICHUS 3a71a4d U3 IPYTUX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU; MOIEJTHPOBATH C
MOMOIIEIO TPaUKOB peaTbHBIE TIPOIIECCHI U SBJICHUS.
Boipakats GopmMyiaMu 3aBUICUMOCTH MEXTY BETUIMHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

1. OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI JIJIA YHEHUKA Ane6pa 7,
FO.H. Makaperue H.I'.,Munmrox ,K.M. HemkoB M: ITlpocsemenue, 2020-
2024r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. POII — Poccwiickas anexkrponHas mmkosa: https://resh.edu.ru/

. Enunas xomnekmus mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB:
http://school- collection.edu.ru/

. Canr @enepabHOT0 MHCTUTYTA MENATOTMYECKUX HW3MEPECHHM:
https://fipi.ru/

. PecTUBaIb NEJAarOrMYECCKUX UIEN
«OTKpBITBIN ypok»: ttp://festival.1september.ru

Yuurenbckuii noptain: http://www.uchportal.ru

NupopmManinoHHO-KOMMYHHKATHBHbIE CPeACTBA:

Caitmul ona yuawuxcs:

1. WHTepakTuBHBIN yueOHUK. AnreOpa 7 kiacc. http://www.matematika-na.ru

2. Dumuknonenus i nerei http://the800.info/yentsiklopediya-dlya-detey-
matematika

3. DHIMKIIONEINS 110
maremaruke http://www.krugosvet.ru/enc/nauka i tehnika/matematika/MA
TEMATIKA.html

4. CHpaBOIIHI/IK 110 MaTCMATUKEC OJIsd
mkoJpHUKOB http://www.resolventa.ru/demo/demomath.htm

5. Maremartuka oH-jaiu http://uchit.rastu.ru

Mopnucaxo undposoii nognucsto: TOCYAAPCTBEHHOE
BIOPKETHOE MPOMECCOHAJIbHOE OBPA3OBATEJTbHOE
YYPEXIAEHWE TOPOJA MOCKBbI "AKALEMWA OXKA3A"
JaTa: 2024.10.02 17:03:35 +03'00'

FOCYAAPCTBEHHOE BIOAXETHOE
MPOMECCNOHAJIbHOE OBPA3OBATEJIbHOE
YYPEXAEHWE TOPOOA MOCKBbI "AKALEMUA OMA3A"
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