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COJAEP)KAHUE ObYYEHUA
7 KJIACC

Yucaa v BBIYHCIEHUS

JlpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, MEPEXOa OT OAHOW (opMbl 3amucu Apodeil K
npyroi. [loHsiTHE panMoOHAILHOTO YKCIIa, 3alUCh, CPABHEHHE, YIIOPSAI0YMBAHHE PAIIMOHATBHBIX
qucen. ApudMeTndeckrue IeHCTBUS ¢ PAllMOHAIBHBIMU YHCIaMu. PelieHne 3a1a4 u3 peajbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CrerneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpPEACNICHHE, MPeo0pa3oBaHUe BHIPAKECHHH Ha
OCHOBE OIpEJICIICHHsI, 3aIiCh OOJBINUX Yuces. [IpoleHThl, 3anKch MPOLEHTOB B BUIE IpOOU U
JIpoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIC 33a7a4d Ha MPOLCHTHI, PELICHHE 3a/]a4 U3 PEabHOI
NPAKTHKH.

[IprMeHeHHe IPU3HAKOB JISTMMOCTH, Pa3JIOKEHHE Ha MHOXKUTEH HATYPAIbHBIX YHCEIL.

PeasnipHbIC 3aBUCMMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHast POIOPIHOHATBHOCTH.

AuiredpanyecKkue BbIpasKeHUs

IlepemeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKEHUS C NMEPEMEHHOW. [[omycThMmble 3HaYEHUS
nepeMeHHbIX. [IpeacTraBneHue 3aBHCUMOCTH MEXIYy BeJIMYMHAMH B BUIAE (HOPMYIBIL.
Beruncnenus o popmynam. IIpeodbpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO PaBHBIC
BBIpQXEHHS, TIPaBHUIIa MMPeoOpa30BaHUsI CYMM M MPOU3BEIEHUI, MpaBUiia PACKPBITUS CKOOOK U
MIPUBEJICHUS MTOAOOHBIX ClaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM I10KA3aTEIEM.

Onuounensl 1 MHOrowieHbl. Ctenenb MHOTOwIeHa. Clio)KeHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyina pa3HOCTH KBaJIpaTOB. Paznoxenne MHOTOWJICHOB
Ha MHO>KHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUs, MpaBuia MpeoOpa3oBaHUsl YpPaBHEHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOHM, YHCIO KOPHEH JIMHEMHOrO0 YpaBHEHHS,
pellieHue JIMHEHHBIX ypaBHeHHMI. CocTaBlI€HHME YpaBHEHHMH IO YCIOBUIO 3aJaud. PemnieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpeMEHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TepeMEHHbIMHU. PeleHue cucrem ypaBHEHHH CIOCOOOM IMOJCTaHOBKH.
IIpuMepsl peleHns: TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopanaara Toukm Ha npsmMoi. UMCIIOBBIE NPOMEXYTKH. PaccrosiHue Mexny AByMs
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyromnbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHaTa TOYKH Ha
KoOpAnHaTHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneiinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC



Yuciia 1 BBIYUCICHUSA

KBanpatusiii kopenb u3 umcna. IloHstTne 00 wuppamuoHanbHOM uucie. JlecsTHuHBIC
npuOIMKEHNs UppalMoOHaIbHBIX uncen. CBolcTBa apudMeTHnyecKux KBaJApaTHBIX KOPHEH U UX
IPUMEHEHHUE K IMpeoOpa3oBaHUI0 YMCIOBBIX BBIPRXKEHUHW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

Crenens c 11eJ1bIM TTOKa3aTesieM U €€ cBoicTBa. CTaHAapTHAS 3aIIUCh YUCIIA.

AulredpanyecKkue BbIpasKeHUs

KBaaparHbIil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod napoou. CroxeHwue,
BBIUMTAHUE, YMHOXKEHHE, JeleHUEe anreOpanmueckux IpoOeil. PannoHanbHbie BBIpAXKCHUS U HX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHel KBajapaTtHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHHWI, CBOOAIIMXCSA K JIMHEHHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paluoOHaIbHbIE YPaBHEHHUSI.

['paduueckass MHTEpHpeTalusi ypaBHEHUH C JIByMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBeHCTBA M UX CBOWcTBAa. HepaBeHCTBO ¢ OIHOM IMEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOnacTh onpeneneHus] U MHOXKECTBO 3HaueHUH (yHKIUU. CrocoOs
3amanus QyHKIUH.

I'paduk Qynkuuu. Yrenue cpoiictB ¢(yHkumu no e€ rpaduky. Ilpumepst rpaduxos
(GYHKINH, OTPaKAIOLINX PeabHBIC TIPOIIECCHI.

@DyHKIMY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOINOPIHOHAIBHBIE 3aBUCHMOCTH, UX
rpaduxu. OyHKIUU Yy = x> y = X, y = VX, y=|X|. I'pacduueckoe penieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciaa 1 BLIYMCTIEHUS

PanmonaneHble yncia, UppalMOHATIBHBIE YMCIIa, KOHEUHbIE U OCCKOHEYHBIC JCCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHbIe
JIecATUYHbIE  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHEeHHE JIEWCTBUTEIIbHBIX YHCEN, apu(METHUUECKHE JEeUCTBHS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JUVTUTEITLHOCTh TIPOILIECCOB B OKPYKAIOIIIEM MHUDE.

[TpuOmmk€HHOE 3HAYEHHWE BEITUYMHBI, TOYHOCTh NpuOIImkeHus. OKpyrieHHe 4YHcel.
IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUN, CBOASAIIMXCS K JIMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpETbEed M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.



Pemenne  npoOHO-paloOHaibHBIX  ypaBHEHHMIl.  PemieHune — TEKCTOBBIX — 3ajad
areOpandecKuM METOIOM.

VYpaBHeHHE C OBYyMs NepeMeHHbIMU M ero rpaduk. Pemienue cucreM ABYX JTUHEHHBIX
YPaBHEHUH C ABYMsI IEpEeMEHHBbIMU. PerieHue cuctem JByX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEepHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7au anredpanyeckuM CrocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Penienue nHMHEHHBIX HEPAaBEHCTB C OJHOW IEpeMEHHOW. PemieHue cucreM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBaapaTtHble HepaBeHcTBa. ['padumueckas MHTEprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiicTBa. Ilapabosa, KOOpAMHATHI BEPIIUHBI
11apaboJibl, 0Cb CHMMETPHUH apadOoIIbl.

I'padukn Gpyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y=x, y = || u ux cBoiicrsa.

YucaoBbie MOCIEI0BATEIbHOCTH H IPOrPecCUH

[ToHsiTe YMCIIOBOM IOCIIENOBATEIBLHOCTU. 3aJjaHUE I10CIIEOBATEIbHOCTH PEKYPPEHTHON
dbopmyoi u popMyIoi N-To YIeHa.

Apudpmernueckass M TeOMETpPUYECKass  MPOTPECCHH. @opMyIbl N-TO 4iIeHa
apu(MeTHUECKON U TreOMETPUYECKON MPOrpeCcCHil, CyMMBI IIEPBbIX N YIECHOB.

N300paxeHne wieHOB apu(pMETUYECKOW M TI€OMETPUYECKOM MpOrpeccuil TOYKaMH Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIUAIbHBINA pOCT. CII0KHBIE TPOLECHTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 7 KJacce 0Oy4aromuMics TMOJMYYUT CIEAYIONIUE TMPEIMETHBIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

BbImonHATh, coueTass yCTHbIE M NHUCbMEHHbIE NPUEMBI, apu(MeTHUecKue IeHCTBUS C
palroHaIEHBIMU YHCIIAMHU.

HaxoauTe 3HaueHUS YUCIOBBIX BBIPAKCHWH, MPUMEHATH pa3sHOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.

[lepexoauth oT 0gHOW (OPMBI 3aMKCU YUCeN K Apyro (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIBHBIE YUCIIA.

OKpyrisTh YucIna.

BbINONHATE NPUKUAKY U OLEHKY pe3ysbTaTa BBIYMCICHUH, OLICHKY 3HAaYeHHUH YUCIIOBBIX
BbIpa)KEHUI. BBITIOHATE IEHCTBHS CO CTENEHSAMH C HaTypaJbHBIMHU ITOKA3aTEISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HaTypaJIbHbIX YHCEIL.

Pemate mpakTHKO-OpHEHTHPOBAaHHBIE 3aJaud, CBS3aHHBIE C OTHOLICHWEM BEJHYHH,
IPONOPLHUOHATIBHOCTBIO BEJIMYMH, IPOIIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1a4
C Y4€TOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX 00BEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonp3oBath anredpandeckyro TEpPMUHOIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B Mpolecce
OCBOEHUS y4eOHOr0o MaTepuarna.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPRKEHUH MPH 3aJaHHBIX 3HAYEHUSAX NTEPEMEHHBIX.

BrImonHATE TpeoOpa3oBaHus 1ENIOT0 BBIPAKEHHUS B MHOTOWICH MPHBEICHHEM ITOI00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BEIMONHATE yMHOXKEHHWE OJHOWICHA HAa MHOTOWIEH W MHOTOWIEHAa Ha MHOTOWICH,
OPUMEHSATH (HOPMYIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcyecTBIATh pa3ioKEHWE MHOTOWICHOB HAa MHOMKUTENIHM C IOMOLIBKO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTro
YMHOXECHHUS.

[TpumeHsaTp npeoOpa3oBaHUSI MHOTOWIECHOB JUIsl PEUICHHs pa3IMyHBIX 337ad U3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpAIbHBIMU MOKA3aTENsIMH JUIsl IpeoOpa3oBaHus
BBIPAXKECHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemars yinHelHBIE ypaBHEHMsI C OJHOW NEPEMEHHOW, IIPUMEHss IpaBHia IEpexoja OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBi€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[ToxGupath mpuMepsI ap YUCE, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEHHOTrO YpaBHEHHS C JBYMs
IEPEMEHHBIMHU, NOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrembl ABYX JMHEMHBIX YPaBHEHMHM C JIByMSI NEPEMEHHBIMHU, B TOM YHCIE
rpagu4ecKy.

CocraBnaTh M peuiarh JIMHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEHWHBIX YpaBHEHUH I10
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yabTar.

DOyHKIUHA

N300paxaTb Ha KOOPAMHATHOM MNpPSMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE IIPOMEXKYTKM Ha
aNreOpanvdecKoM s3bIKE.

OrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduku uHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKINH Y = [X].

OnuceiBaTh € MOMOLIbIO (YHKUIMH M3BECTHbIE 3aBUCUMOCTH MEXJY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHre GyHKIMYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaguyeckuil croco0 MpencTaBleHUs U aHalu3a MH()OpMAIUM, W3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIMIO U3 TPAPUKOB PeaIbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyueHus B 8 Kkiacce oOydarouuiicss MONYYHUT CIEAYIOIIUE TMPEAMETHBIE
pe3yabTaTHhI:

Yucaa 1 BLIYMCTIEHUS

Hcrnonb3oBaTh HavdallbHBIE TPEJICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUH, M300pakaTh NEHCTBUTENIBHBIE YHCIA TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[IpuMeHsTh TOHSATHE apU(PMETHUECKOTO KBaJIpaTHOTO KOPHS, HAXOIUTh KBaJapaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISTOP, BBIMOIHATH MPE0OPa30BaHUS BBIPAKEHUN,
co/iepXaluxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp30BaTh 3amucu OOJBIIUX M MaJIbIX YHCET C TOMOIIBI0 JIECATUYHBIX Npo0ei u
crernener yucia 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TOHSTHE CTENEHW C IIeNIbIM IOKa3aTelieM, BBINOJHATH MPeoOpa3oOBaHUS
BBIPOKEHHM, COZEPKAIIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BrINONHATE TOXKIECTBEHHBIE MPEe0Opa30BaHUSl PAlMOHAIBHBIX BBIPAXEHHH Ha OCHOBE
MpaBUJI ICUCTBUHN HAJ MHOTOWICHAMHU U alTreOpandecKuMU IPOOSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.



[TpuMeHsATH TpeoOpa30oBaHus BEIPAXKEHUH I PELIEHNs PA3JIMYHbIX 337a4 U3 MAaTEMaTUKH,
CMEXHBIX NPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuneiiHble, KBaJpaTHbIC YpaBHEHHUS W PALMOHAIbHbBIC YPAaBHEHHS, CBOJSIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

IIpoBOINTH NMPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUUecKuX IpeACTaBIeHUIl (ycTaHaBIMBAaTh, MUMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, M IIpoyee).

[Tepexoaute OT cioBecHOW (OPMYIMPOBKHM 3ajaud K €€ ajreOpanyeckod MoJenu ¢
[IOMOILIBI0  COCTaBJICHUS YPaBHEHMsS WM CHUCTEMbl YypaBHEHHUH, HWHTEPIPETHUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33]1a4 TOJTYYECHHBIA Pe3ysIbTaT.

[TprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPABHEHMs, OLIEHKHU, peIllaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpa(UYECKyl0 HILTIOCTPAILIUIO
MHOX€ECTBA PELICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumath ¥  HCIONB30BaThb  (YHKUMOHAIbHbIE MOHATHS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMUYECKHE O003HAYEHUS), ONPENCISITh 3HA4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

CrtpouTs rpaduKu 3J€MEHTAapHBIX QYHKIUH BHIA:

y=k/x,y=x2, y=x3,y = [x|, y = VX, OHCHIBATb CBOICTBA YHCIOBOH (YHKIMHU 10 €&

rpaduky.

K koHny o0ydeHus B 9 KkJjacce o0y4aromuUicss HOJYYUT CIEAYIOIIHUE IPEeIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YUCIIA.

Beimonuate apudmernueckue ASHCTBUS C PALMOHAIBHBIMM YUCIIAMH, COYETasi YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTs 3Ha4eHUs CTENEHEW C LENbIMU NOKA3aTENIIMU U KOPHEW, BBIYUCIIATh 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JEUCTBUTENBHBIE YHNCIA, BBINOJIHATH NPUKUAKY pE3yNbTaTa BBIYMCICHUH,
OILICHKY YHCIIOBBIX BBIPA)KCHUM.

YpaBHeHHUs] M HEPABEHCTBA

Pemlate nuHEHHBIE M KBaJpaTHbIE YpaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HHUM,
npocTeime ApoOHO-paMOHAIbHbIE YPaBHEHHUS.

Pemate cucreMsl ByX JIMHEWHBIX YPaBHEHHU C JBYMs IIEPEMEHHBIMH M CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS JINHEHHBIM.

Pemate TexkcTOBBIE 3amauM  anreOpanyecKUM CIOCOOOM C IMOMOUIBIO COCTABIICHUS
YPaBHEHUS WU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBOINTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHH, B TOM YHCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMAa YpaBHEHMH pEeIlIeHus, €CIIU UMEET, TO CKOJIbKO, U IIpOoYee).

Pemate nMHeliHBIE HEpaBeHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)xkaTh pelleHue
HEPaBEHCTB HA YUCJIOBOMW MPSMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemlate cucrembl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOILKE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3aIUCBHIBATh PELICHUE C TIOMOILBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA
Pacno3naBate (yHKIMN U3y4yeHHBIX BUJOB. [Toka3bIBaTh CXeMaTUYECKH PacIoIOKEHUE Ha
KOOPJIMHATHOU IIJIOCKOCTH rpadukoB byHKIUH

6



Buma:y =kx, y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx,y= [x|, B 3aBucumocts ot
3HaYeHU! K03(h(PULIMEHTOB, ONHUCHIBATH CBOMCTBA (DYHKIIUH.

Crtpouts M M300pakaTh CXEMAaTHYECKH TIpaKH KBAaAPATUYHBIX (DYHKIUI, OIUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

PacriosHaBath  KBajpatnuHyr0o GYHKIUIO 1O  (QOpMyie, NPHUBOAUTH  MPHUMEPHI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

Pacno3naBaTh apupMETHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHHUsl.

BBINONHATE BBIYUCIEHUS C WCIOJB30BAHMEM (OPMYN N-TO wWieHa apu(PMETHYECKOH M
F€OMETPUUYECKON MTPOTrPECCUil, CYMMBbI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbI OCIEI0BATEILHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YMCIOBBIMU MOCIEA0OBATEIIBHOCTAMHM, B TOM YUCJIE 3aa4H U3
peabHOM JKU3HU (C UCTIONb30BaHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC



Ne HawnmenoBanue pa3ienoB u Konuuecmeo uacos ‘ DnekTpoHHbIe (IUPPOBHIE)
n/m TEeM TPOTPaMMBbI Bcezo|[Konrponsmbie| [lpaktuueckue 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
1 Uricna 1 BBIYUCIICHUSI. 25 2 seequre  ||[[bubmmoteka [JOK
ParpoHaibHbIe YnCIIa 3Ha"eHne | \https://m.edsoo.ru/7f415b90]]
2 AnredpanuecKue 27 2 seequre  ([[[bubmuorexa [IIOK
BBIPKCHUS 3HadeHne | \https://m.edsoo.ru/7f415b90]]
3 YpaBHeHus u HepaBeHcTBa | 20 2 seequre  ||[[bubmmoreka [JOK
3HaueHne | \https://m.edsoo.ru/7f415b90]]
4 Koopaunatsl u rpaduky. 24 1 seeaure  ([[bubmmorexa [IOK
OyHKIHUH 3Ha"eHne | \https://m.edsoo.ru/7f415b90]]
S [ToBTropenue u 0600meHue || 6 1 seequre  ||[[bubmmoteka [JOK
3Hagenne | https://m.edsoo.ru/7f415b90]]
OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME
8 KJIACC
Ne || HaumeHoBaHue pa3ienoB u ‘ KomugectBo gacos ‘ DnexTpoHHbIe (IUPPOBBIC)
/i TEM TPOrPAMMBI Bcero|[Korrpossie|[Ipaxriaeckue obpaszoBareNbHbIe PECYPCHI
paboTEI paboTEI
1 Yucia ¥ BBIYHCICHUS. 15 1 seequre  ||[[Budanoreka [JOK
KBaapatHbie KOpHH 3HaueHue | https://m.edso0.ru/7f417af8]]
2 Uricna 1 BBIYUCIICHUS. 7 1 seequre  ||[[bubmmoteka [IOK
CreneHp ¢ 1eIbIM 3HaueHHe | https://m.edso0o0.ru/7f417af8]]
HoKazaTeeM
3 AnredpanyecKkue S 0 seeaure | [[Bubaunoreka [JOK
BeIpaskeHus. KBaaparHplii sHaueHne | https://m.edsoo.ru/7f417af8]]
TPEXWICH
4 AnreOpanueckue 15 1 seequre  |[[bubmuorexa [JOK
BBIpaKEHUSI. 3HaueHne | https://m.edsoo.ru/7f417af8]]
Anredpanueckas 1poOb
S YpaBHEeHUS U 15 1 seequre  ||[[bubmuorexa [JOK
HEPaBEHCTBA. 3HaueHne | https://m.edsoo.ru/7f417af8]]
KBanpaTtHble ypaBHEHUS
6 YpaBHEeHUS U 13 1 seequre  |[[bubmuorexa [JOK
HepaBeHCTBa. CUCTEMBI 3HaueHne | https://m.edsoo.ru/7f417af8]]
YpaBHEHUU
7 YpaBHEeHUS U 12 1 seequre  ||[[bubmuorexa [JOK
HEPaBEHCTBA. 3HaueHne | https://m.edsoo.ru/7f417af8]]
HepasencrBa
8 Oyukun. OCHOBHBIC 3 0 seequre  ||[[bubmmoteka [IOK
MOHSITUS 3HaueHue |https://m.edsoo.ru/7f417af8]]
9 Oynkun. YuciaoBbie 9 1 seequre  ||[[bubmuorexa [JOK
byHKIIHH 3HaueHne | https://m.edsoo.ru/7f417af8]]
10 |[[ToBTOpenue u 6 1 seequre  ||[[bubmmoteka [IOK
00001eHNe 3HaueHne | https://m.edsoo.ru/7f417af8]]
OBLIEE KOJIMUECTBO  [[102| 8 | o | |
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Ne || HaummeHoBaHuME pa3aelioB U ‘ KomnmuectBo dacos ‘ DnexTpoHHbIE (IUPPOBHIC)
n/n TEM IPOTPAMMBI Beerol|[Kontpornbbie| [[paktideckie 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
YACOBIIO IIPOTPAMME | | [ |
9 KJIACC
Ne  ||HaumeHoBaHue pa3aesoB u ’ KonmuectBo yacos ‘ DnexTpoHHbIe (IIU(POBBIE)
/T TEM TPOTrPaMMBbI Beero|[KontponbHbie|[Ipaxtiueckue 00pa3oBaTeNbHEIE PECYPCHI
paboTsI paboTsI
1 Uricna 1 BBIYUCIICHUSI. 9 1 seequre  ||[[bubmuoreka [JOK
JlelicTBUTEIIbHBIC YHCITA 3HadeHne | https://m.edso0.ru/7f419d08]]
2 YpaBHEHHS U 14 1 seequre  ||[[Budanoreka [JOK
HEPaBEHCTBA. 3Ha4eHue | https://m.edso0.ru/7f419d08]]
VYpaBHeHuUs ¢ 0JHOM
MEPEMEHHOMN
3 YpaBHEHUS U 14 1 seequre  ||[[bubmuoreka [JOK
HepaBeHCTBa. CUCTEMBI 3HaueHue | https://m.edsoo.ru/7f419d08]]
ypaBHEHU I
4 YpaBHEHUS U 16 1 seequre  ||[[Bubmuoreka [JOK
HEPaBEHCTBA. sHadeHne | https://m.edsoo.ru/7f419d08]]
Hepasencrsa
S OyHKIMN 16 1 seequre  ||[[Budanoreka [JOK
3Ha4eHue | https://m.edso0.ru/7f419d08]]
6 UrcoBbie 15 2 seequre  ||[[Bubmuoreka [JOK
10CJIEI0BATEILHOCTH sHadeHne | https://m.edsoo.ru/7f419d08]]
7 [ToBTOpCHME, 18 1 seequre  ||[[Budanoreka [JOK
o0o0reHue, 3Hadenne | https://m.edso0.ru/7f419d08]]
cUCTeMaTH3aIHs
3HAHUI
OBUIEE KOJIMYECTBO 102 8 0
YACOB I10 [TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Muntok H.I'., Hemikos K.W. u npyrue; non penaxkuuei
Tenskosckoro C.A., AkunonepHoe obuiectso «M3narenscrto «IIpocsenienne»

» AnreOpa, 8 kinacc/ Makapsiue FO.H., Muniok H.I'., Hemkos K.M. u apyrue, AxkuuonepHoe
obmectBo «M3narenscTBO «lIpocBemienue»
» AnreOpa, 9 knacc/ Makapsiue FO.H., Munmiok H.I'., Hemkxos K.W. u apyrue, AxkunonepHoe
obmectBo «M3narenscTBO «lIpocBemenue»
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