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Pabouas nporpamma yueOHOro npeamera «Anaredpay» cocTaBiieHa HA OCHOBAaHUM
nectyromero d®rOCOOO0O, ®denepanbHOil pabodeil mnporpaMMbl  y4eOHOTO
npeamera «Matematuka» ¢ yuétom Paboueil mporpammbl BocnuTanus MAOY
COLII Nel1 u seasgercs npunoxenrneM k OOIT OO0 MAQOY COIII Nel 1

COIAEPKXAHME OBYUEHUS
7 KIIACC
Yucjaa v BLIYUCJTIEHUS

Jpobu 0OBIKHOBEHHBIE U AECSTUYHBIC, IEPEX0] OT OAHOU (HOPMBI 3amucH Ipodelt K
apyroi. I[loHsTHE palMOHAIBHOrO 4YHCIA, 3alUCh, CPaBHEHHUE, YIOPSAIOUYHMBAHUE
palMOHANBHBIX YHceN. Apu@MeTHueckue NEHUCTBUS C PAlMOHAIbHBIMU UYHCIAMH.
Pemenue 3a1ay u3 peaabHON MPAKTUKK HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM IOKA3aTEIEM: ONPEAEICHNUE, TPEOOPa30BAaHUE BBIPAKECHUN
Ha OCHOBE OMNpe/eNIeHus, 3aMich OO0IBIINUX Yucell. [IpoieHTsl, 3anuch NpoLeHTOB B
BUJIE ApoOu M ApoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33Jayl Ha MPOLEHTHI,
pelIeHue 3aa4 U3 peajJbHON NPAKTUKU.

HpI/IMeHCHI/IC IMPU3HAKOB ACIUMOCTH, PA3JIO0KCHUC HA MHOKHUTCIIM HATYPAJIbHBIX
YUCCII.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHas MPOOPIHOHATBHOCTH.
AnreOpanueckre BbIpaKEHUSI.

IlepeMeHHbBIE, YMCIOBOE 3HAYECHHUE BBIPAKEHHUS C IepeMeHHOM. [lomycTthmbie
3Ha4YeHMs NepeMeHHbIX. [IpecTaBieHre 3aBUCMMOCTH MEXIy BEIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no gopmynam. IIpeobpazoBanue OyKBEeHHBIX BBIPaKEHUH,
TOXXJIECCTBEHHO paBHbIC BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUiIa PACKPBITUSI CKOOOK U TIPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM [TOKA3aTEIEM.

Opgnowienel W MHoOrowieHnl. CrteneHpr MHorowicHa. CroskeHHWe, BBIYHTAHUE,
YMHOK€HHE MHOTOWICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJIpaT CyMMBbI
1 KBajapat pazHoctu. DopMyna pasHOCTH KBajpaToB. Pa3iokeHne MHOTOWICHOB Ha
MHOKHTEH.

YpaBHEHNUSI U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHWs, TMpaBWia MPeoOpa3oBaHUsA  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU.

JInHeliHOe ypaBHEHHE C OAHOM MEPEMEHHON, YUCIIO KOPHEN JIMHEWHOIO YPaBHEHMUS,
pelieHue JIMHEeWHbIX ypaBHeHUW. COCTaBjI€HUE YpPaBHEHUU MO YCJIOBHUIO 3aJay.
Pemenne TeKCTOBBIX 3a7a4 C TOMOIIBIO YPaBHEHUI.

JluneliHoe ypaBHEHHE C JBYMsI NEpeMEHHbIMM M ero rpaduk. Cucrema AByX
JIMHEMHBIX YpPaBHEHUN C JByMs IEPEMEHHbIMU. PelleHue cucreM ypaBHEHUU
croco0oM mnoacTaHoBKU. [IpuMepsl pellieHrs TEKCTOBBIX 3a7a4 C TOMOIIBIO CUCTEM
YpaBHEHUN.



DyHKIUU
Koopnunara Toukn Ha npsMoi. UnucaoBele MPOMEXKYTKHU. PaccTostHuE MeXy NByMs
TOYKAMU KOOPAUHATHOM IIPAMOMU.

[IpssmoyronbHas cucreMa koopauHat, ocu Ox u Oy. AlGcuucca U OpArHATA TOYKU
Ha KOOpAMHATHOM 1iockocTu. [Ipumepsl rpagukoB, 3aaaHHbIX Gpopmynamu. Urenue
rpadukoB peanbHbIX 3aBucuMoOcTei. Ilonsitue ¢ynkuuu. I'paduk QyHKIMM.
Croiicta ¢ynkumii. Jluneitnas ¢yukims, e€ rpaduk. I'papux GyHkuum y=|x|.
['pacduueckoe perieHne TMHEWHBIX YPABHEHUHN U CUCTEM JIMHEWHBIX YpPaBHEHUH.

8 KJIIACC
UYuca 1 BBIYUCICHHUS

KBagpatusiii kopeHs u3 uncia. [lonarue o0 uppannoHaaibHOM yucie. JlecaTuaHbie
npUOJIIKEHNST UPpAIlMOHANBHBIX uncesl. CBoWcTBa apu(PMETHUECKUX KBaIpaTHBIX
KOpHEH W HUX TMPUMEHEHHWE K TPEeoOPa30BAaHUIO UHCIOBBIX BBIPAXKEHUN U
BBIYMCJICHUSIM. JICHCTBUTEIbHBIC YHCIIA.

Crernens c 1eTbIM MOKa3ateseM u e€ cBoiicTBa. CTaHAapTHAS 3alKCh YKCIIA.
AnreGpanyeckre BbIpaXeHHs
KBanpaTHbliii TpEéxUiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA HA MHOKUTEIH.

Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpandeckoit npodu. CrokeHue,
BbIUMTAHUE, YMHOXXEHHE, JelieHne anredpandeckux [pooOeil. PamuonanbHbIe
BBIPKEHUS U UX MpeoOpa3oBaHUE.

YpaBHEHUSI U HEPABEHCTBA

KsagpatHoe ypaBHeHuwe, (opmyla KOpHEH KBajapaTHOrO ypaBHEHHsA. Teopema
Buera. Pemenue ypaBHEHWN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme 1poOHO-palIMOHATIBLHBIC YPaBHEHUS.

['padmueckass wHTEpmpeTanusi ypaBHEHHH C JBYMS TEPEMEHHBIMH H CHCTEM
JVMHEMHBIX YPAaBHEHHM C JBYMs NepeMeHHbIMH. [Ipumepsl pemieHus cucrem
HEJIMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIocoOoM.

YucnoBele HEpPAaBEHCTBA W WX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHWHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOIA.

DyHKIUU

[Torsitne Qynxkmmu. OOIACTh ONpENENeHUS W MHOXKECTBO 3HAUCHUH (DYHKIIHHL.
CrnocoObl 3a1anus PyHKIUHI.

I'paduk dynkuun. Yrenue cBoicTB GpyHkimu no e€ rpaduky. IIpumepsl rpagukos
GYHKUIHHA, OTpaXKaIOIIMX PeaIbHbIE TPOLIECCHI.



DyHKIUH, OMUCHIBAIOIINE IPIMYIO B O0PATHYIO MPOMOPIIUOHATBHBIC 3aBUCUMOCTH,
ux rpapukn. Pynxmmn y = x2, y = x3, y =\x, y=|x|. ['paduueckoe pemenue
YPaBHEHUU U CUCTEM YPaBHEHUU.

9 KITIACC
Yucna ¥ BEIYUCIEHUS

PaI_[I/IOHaJ'IBHBIe qucia, HWppalUMOHAJIBbHBIC YHCJd, KOHCYHBIC U OCCKOHEYHEBIE
JACCATUYHBIC I[pO6I/I. MHOKeCTBO I[GﬁCTBPIT@HBHBIX YHUCCII, I[GﬁCTBHTGHBHBIG qHucia
KaK OCCKOHEYHBIE ACCATUYHBIC ):[pO6I/I. Bzaumuo OOHO3HAYHOC COOTBCTCTBUC MCIKIY
MHO>XXCCTBOM I[CﬁCTBHTCHBHBIX YUCCII U KOOpI[PIH&THOﬁ HpHMOﬁ.

CpaBHCHI/Ie HeﬁCTBHTCHBHBIX YHUCCII, apI/I(I)MeTI/I‘IGCKI/Ie HeﬁCTBHﬂ C
HeﬁCTBHTCHBHBIMH YUCJIaMHU.

Pa3smepbl  OOBEKTOB  OKPYXKAIOLIETO  MHpa, JAJUTENIBHOCTh  IPOILIECCOB B
OKpY>KaroIIeM MHpE.

HpI/I6J'II/I)KéHHOG 3HAa4YCHHNC BCIIMYNHBI, TOYHOCTbH HpI/I6HI/I}KCHI/ISI. OprFJIGHI/Ie YUCCII.
HpPIKI/I}IKa " OIICHKA PC3YyJIbTATOB BBIUMCJICHUH.

VYpaBHEHUS U HEPABEHCTBA
JIuneriHOe ypaBHEeHHE. PellieHue ypaBHEHNM, CBOISAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHune ypaBHEHUH, CBOISALIUMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. I[IpumMepsl pemieHus ypaBHEHUM TPETbEH U YETBEPTOU
CTENEeHEN pa30KEHUEM Ha MHOKHUTEIIH.

Pemenne npoOHO-palMOHANBHBIX  ypaBHEHUH. PelleHne TEKCTOBBIX —3a7ad
anre0pandecKuM METOIOM.

VYpaBHeHHEe C JOByMs MepeMEHHbIMH U ero rpaduk. Pemenuwe cucrem aByx
JIMHEWHBIX YPAaBHEHUN C JIByMs NEPEMEHHbIMU. PellieHne cucTteMm IByX ypaBHEHHH,
OJIHO W3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. [padudeckas
MHTEPHpETaLUs CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenmne TeKCTOBBIX 337124 anreOpandecKum crocoOoMm.
HucnoBble HEPAaBEHCTBA U X CBOMCTBA.

Pemienne nMHEHWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OAHOM nepeMeHHOM. KBajapaTtHele HepaBeHCTBa.
['padmueckass wHTEpHpeTaMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢pynkuus, e€ rpaguk u cBoicta. [lapabona, KOOpAUHATHI BEPIIUHBI
napadoJibl, OCh CAMMETPUU Napaloibl.

I'paduku GpyHkumit: y= £x,y= £x+b,y= £x,y= [1X3,y= \x,y=|x|, u ux croiicsa.

YucaoBelie MOCJICA0BATCIIbHOCTHU U IIPOTIPECCUU



[losiTME  YMCIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHE  IOCIENOBATEIBLHOCTU
pexyppeHTHOI (hopMysoi 1 popMyJI0i N-ro 4YiieHa.

Apudmernueckass u reoMerpuueckas mnporpeccur. dopmyiasl n-ro  4ieHa
apu(pMeTHUECKON U FeOMETPUUECKON MPOTrPECCHil, CyMMbI IEPBBIX N YJICHOB.

N3006paxkenue 4ieHoB apu(pMETUYECKOW M FeOMETPUUECKON MpOrpeccuid TOUKaMu
Ha KOOPJIHWHATHOW IUIOCKOCTH. JIMHEHHBIN M 3KCHOHEHUMAIbHBIA pocT. CIIOKHBIE
IIPOLICHTHI.

IMPEAMETHBIE PE3VJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMBI YY€OHOTO Kypca K KOHILY
oOydeHus

B 7 KJ1acce:
Yucra 1 BEIYUCIICHUSA

BBIHOJ'IHHTB, Co4ucCTas YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/I(l)MCTI/ILIGCKI/Ie JIGfICTBHSI C
pandrOHaJIbHBIMH YUCIIAMU.

Haxozme 3HAa4YCHHUA YUCIIOBBIX BBIpEDKCHHfI, MMPUMCHATDH paSH006pa3HBI€ CIIOCOOBI
141 HpI/IéMLI BBIYMCJICHUS 3HAYCHUU I[pO6HBIX BBIpa}i(eHI/Iﬁ, COoACpKaAINX
OOBIKHOBEHHBIE 1 JACCATUYHBIC I[pO6I/I.

[lepexoauth OT oOmHOW QOPMBI 3amUCH 4YHCeT K Jpyroi (mpeoOpa3oBBIBATH
JECITUIHYIO IpOo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JIECSITUIHYIO IPOOB).

CpaBHMBATh U YIIOPSA0YMBATH PALlMOHAIBHBIC YHCIIA.

OkpyrisaTh 4Mciia. BBIMONHATE NPUKUIAKY M OIEHKY pe3ysibTaTa BBIUYMUCICHHUIA,
OLCHKY 3HAYEHHUM YHMCIIOBBIX BBIPAKCHUU. BBINOIHATH NEHUCTBUSA CO CTENIEHAMU C
HaTypaJbHBIMU MTOKA3aTEISMH.

[IpuMeHATh TpU3HAKK ACIUMOCTH, PA3JI0KEHHE HA MHOXHUTEIU HaTypaJbHbIX
yucen. Pemars MpakTUKO-OPHUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIEHHEM
BEJIMYMH, MPOMOPIUOHAIIBHOCTBIO BEIWYMH, MPOLUEHTAMU, HHTEPIPETHUPOBATH
pe3yiabTaThl pelIeHUsl 3aJad C YYETOM OTrpaHUYECHHH, CBS3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyeckue BbIpaKeHUs

Hcnonp3oBarh anreOpanvyeckyr0o TEPMHUHOJIOTHI0 U CUMBOJIMUKY, MPUMEHATH €€ B
MIpoIIecCe OCBOEHUS y4eOHOro MaTepHaiia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHUM TMpU 3aJaHHBIX 3HAYECHHSIX
MIEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHusi LEJIOTO0 BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CIaraéMbIX, paCKpbITUEM CKOOOK.



BBINTOMHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOWICHAa HA MHOTOYJIEH,
MPUMEHATH (POPMYJIIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IoKeHNE MHOTOWICHOB HA MHOKUTEIM C TTOMOIIIBIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENs, TPYIIHUPOBKU CIAraeMblX, MPUMEHEHUsI (popMyIl
COKpAILEHHOI0 YMHOKECHUS.

HpI/IMeHSITB HpCO6p3,30BaHI/I5[ MHOT'OYWICHOB IJIs1 PCIICHHA PA3JIMYHBIX 3aJa4d M3
MaTEMaTHKH, CMCXKHBIX IIPEAMCTOB, U3 peaanoﬁ ITPAKTHUKH.

Hcrnonb30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU  IMOKA3aTeIsIMHU IS
npeoOpa30BaHUsl BHIPAKCHHI.

YPaBHeHI/IH N HCPABCHCTBA

Pemiate MHENHBIE YpaBHEHUS C OHOW NEPEMEHHOM, IPUMEHSS MPAaBUJIA MIEPEX0/1a
OT UCXOJHOTO YpaBHEHUS K PABHOCWIBHOMY eMy. IIpoBepATh, SIBASETCSA IU YUCIO
KOPHEM YpaBHEHHSI.

[IpumeHsTh rpaguueckre METOIbl MPU PEUICHUU JIMHEHHBIX ypaBHEHUHW M HX
CHUCTEM.

HO}I6I/IpaTI) IMMPUMCPLI IIap YUCCII, ABJIAIOINXCA PCIICHUCM JIMHEWHOTO YPaBHCHUSA C
ABYMs IICPCMCHHBIMU.

Ctpoutb B KOOpAWMHATHOM IUIOCKOCTU TpaUK JUHEHHOrO YpaBHEHHS C ABYMs
EPEMEHHBIMHU, MOJIB3YACH Ipa(UKOM, TPUBOAUTH IPUMEPHI PEIICHHS YPABHEHHUSL.

Permate cucTeMbl IByX JTUHEHHBIX YPaBHEHHI C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE
rpadguyecku.

CocTaBIsATh U pelIaTh JUHEWHOE YPABHEHHUE WM CUCTEMY JIMHEMHBIX YPaBHEHU MO
YCIOBUIO 3a/a4M, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakaTh Ha KOOPAWHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3AIIMCHIBATh YHUCIIOBBIC MPOMEKYTKH Ha
anredpandeckoM s3bIKeE.

OtmedaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPAWHATAM, CTPOUTh
rpaduku muHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKINH y = |X

OnuceiBaTh C MOMOMIBIO (DYHKIIUN W3BECTHBIC 3aBHCUMOCTH MEXTY BEIMYMHAMMU:
CKOPOCTb, BpeMs, paccTosiHuE, LIEHa, KOJIMYECTBO, CTOUMOCT,
MIPOU3BOJUTENBHOCTD, BpEMsI, 00bEM PaOOTHI.

Haxonuth 3HaueHne QyHKIMHU 110 3HAYCHUIO €€ apryMeHTa.

ITorumate rpadmyueckuii Ccrmoco0 MPEACTaBICHUS | aHadW3a HWH(POPMAIIHH,
W3BJICKaTh U HHTEPIIPETUPOBATH HHGOPMAIIHIO U3 TPa)MKOB PeaIbHbBIX MPOIECCOB U
3aBUCUMOCTEMN.

[IpeameTHBIE peE3yJabTaThl OCBOCHHUS IPOTPAaMMBI YYeOHOTO Kypca K KOHITY
00yueHHUs



B & KJ1acce:
Yucra v BEIYUCIICHUSA

Hcnonb30BaTh HayaabHBIC MPEACTABICHUS O MHOXECTBE JEHUCTBUTEIBHBIX YHUCEN
JUI CPaBHEHMS, OKPYTJICHUS] U BBIYMCICHUN, U300paXKaTh EUCTBUTENbHBIE YUCIIA
TOYKaMH Ha KOOPAMHATHOMN IIPSIMOM.

[IpumensaTs TnOHATHE  apUPMETUUYECKOrO  KBagpPaTHOrO  KOPHs, HAXOJIUTh
KBaJIpaTHbIE KOPHM, HCIOJIb3ysl NMPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJIHATH
peoO0pa3oBaHMs BBIPAXKEHUM, COAEpXKaIlMX KBaJApaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEH.

Ncnonws3oBath 3anUCcH OOIBIINX U MAJTBIX YHCEIT C TTOMOIIBIO IECSITUYHBIX Ipo0Oeit u
creneden uucia 10.

AnreGpanueckue BbIpaXeHUs

HpI/IMeHSITI) IIOHATHEC CTCIICHH C LCJIBIM I10Ka3aTCJICM, BBIIIOJIHATD npeo6pa30BaHI/151
BBIp&)KGHPIfI, CoACPIKauX CTCIICHU C LCJIbIM ITIOKA3aTCIICM.

BeimonusaTs TOXIACCTBCHHBIC Hp606paBOBaHI/ISI PaldrOHAJIbHBIX BBIpa}KCHI/Iﬁ Ha
OCHOBC ITpaBUJI HeﬁCTBHﬁ HaJd MHOT'O4YJICHAaMH U aJ'II‘€6paI/I‘{eCKI/IMI/I JIpO6$IMI/I.

PaCKJIa}II)IBaTI) KBaHpaTHLIﬁ TpéX‘IHCH Ha MHOXXHUTCIIN.

[IpumensTh TpeoOpa3oBaHUs BBIPAKECHHN JJIS PEIICHUs Pa3IUYHBIX 3a7a4 M3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YPaBHeHI/I}I N HCPABCHCTBA

Pemate nMHENHBIEC, KBaApaTHbIE YPaBHEHUS U palUOHAJIBHBIC YPABHEHWS,
CBOJIALLIUECS K HUM, CUCTEMBI IByX YPABHEHUH C ABYMS [IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM M CHCTEM YPABHCHHUI, B TOM
quclie ¢ NMpUMEHEHHeM TpaduyecKuX MpeAcTaBleHU (ycTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT cIOBECHON (POPMYIUPOBKH 33Ja4H K €€ anreOpandeckor MOJEIH C
IIOMOUIBIO COCTABIICHUSI YPABHEHUS WIM CUCTEMbl YPAaBHEHUW, UHTEPIIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IOJyYEHHBIN pE3yIIbTarT.

[IprmMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB [UJII CPABHEHUS, OLEHKH, pEIIaTh
JUHEWHbIE HEPaBEHCTBA C OJIHOM MEPEMEHHON U X CHCTEMBI, JaBaTh rpaduuecKyro
WLTFOCTPALIMIO MHOXKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIUU

[ToruMaTh W WCIONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3bIK (TEPMUHBI,
CHMBOJIMYECKHE OOO3HAYECHHUA), OMNpEICATh 3HaYeHUE (PYHKIMU IO 3HAYCHHIO
apryMeHTa, ONPENeNsiTh CBOMCTBA (QyHKINHU 10 €€ TpaduKy.

CrtpouTth rpaduku 3JIeMEHTAPHBIX (DYHKITUI:

|, OMUCBHIBATH CBOIMCTBA YKCIOBOM (PYHKIUHU 1O €€ rpaduKy.



[IpenmeTHBIE pe3ylbTaTBl OCBOCHHS MPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOy4eHus

B 9 kiacce:
Yucra v BEIYUCIICHUSA
CpaBHUBaTh U yNOPAI0YMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIEC YHCIA.

BeimonusaTs apI/I(l)MCTI/IIICCKI/IC HeﬁCTBHH C paluOHAJBbHBIMHU YHUCIIaMH, COYCTasd
YCTHBIC W IMHCbMCHHBIC HpI/IéMBI, BBIIIOJHATL BBIYUCIICHHA C HPpalOHAJIbHBIMU
qucCJIaMu.

HaXOIII/ITB 3HAUCHMUS CTCIICHEH C OCJIbIMHM IIOKAa3aTCIIMU H KOpHeﬁ, BBIYHCIIATDH
3HAYCHU YU CIIOBBIX BBIpa)KeHHﬁ.

OprTJISITB ﬂeﬁCTBHTGHBHBIe qucia, BBITIOJIHATD NMPUKUIAKY pe3yjibTaTra
BBI‘II/ICJIGHI/II‘/’I, OIICHKY YHNCJIOBBIX BBIpa)KCHHﬁ.

YPaBHCHI/IH N HCPABCHCTBA

Pemlate nuHElHbIE WM KBaJpAaTHBIE YpaBHEHMS, YPAaBHEHHMS, CBOISIIHUECA K HUM,
npocTeiiime ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemats cucremsbl ABYX JIMHEHHBIX ypaBHGHI/Ifl C ABYMA IICPCMCHHBIMHU U CUCTCMBI
ABYX ypaBHeHI/If/'I, B KOTOPBIX OIHO YPABHCHUC HC ABJIACTCA JIMHEHHBIM.

PemaTh TekcTOBbIE 3a/lauM anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTABIICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoaNTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHH M CUCTEM YpPaBHEHHIl, B TOM
qHclie ¢ MpUMEHEHHeM TpaduyecKuX NpeACTaBleHUN (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pemath nuHeliHble HEPABEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, M300paxaTh pelIcHUE
HEPaBEHCTB HA YHCIIOBOW MPSIMOIA, 3aMMCHIBATH PEIICHUE C TIOMOIIIbIO CUMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOUYAIOIIUE
KBaIpaTHOE HEPABEHCTBO, M300paKaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPSIMOM, 3aMTUCHIBAThH PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA ITPU PELICHUH PA3JIMYHBIX 33/1a4.
DOyHKIUU

PacrioznaBate  GyHKIIMM  U3yYeHHbIX BUJOB. [loKa3pIBaTh CXEMaTUYECKU
pacrooKeHNe Ha KOOPAMHATHON TUIOCKOCTH TpaduKOB (PYHKIHA. B 3aBUCUMOCTH
OT 3HaueHUH K03()PUIMEHTOB, ONKUCHIBATH CBOWCTBA (DYHKITUH.

Ctpoutb u wu300pakaTh CXEMAaTHYECKH TpaduKu KBaIPATHUHBIX (DYHKIIHIA,
OTHMCHIBATH CBOMCTBA KBAIPATHUHBIX (DYHKITUH IO UX TpaduKam.

Pacno3HaBaTh KBaApaTuuHylo (QyHKIUIO 10 QopMyse, MNPUBOJUTH MPUMEPHI
KBaJPAaTUYHbIX (PYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPHUHU.

YucaoBelie IIOCJICA0BATCIIbHOCTHU U IIPOIPECCUU



PacniozHaBath apu(pMETHUYECKYI0 M T€OMETPUYECKYIO MPOTPECCHH MPU Pa3HbIX

crioco0ax 3a1aHusl.

BBINOJIHATE BBIYUCIIEHUS C UCIIOJIB30BaHUEM (POPMYJ N-TO WieHa apu(pMeTUYECKOU

Y TEOMETPUYECKOU IPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

I/I3o6pa>1<aTL YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAMHU Ha KOOpI[HHaTHOfI IINIOCKOCTH.

Pemath 3agaud, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATEILHOCTSIMH, B TOM YHCIIE
3aJauyl M3 peaNbHOM >KU3HU (C MCHOJIb30BAHUEM KaJIbKYJIATOpPa, LHU(PPOBBIX

TEXHOJIOTHH).

TEMATUYECKOE INTAHMPOBAHUE
7 KJIIACC

HaumenoBanue pasnena (Tembl) Kypca

Komnnuec
TBO
4acoB

S0P (LIOP)

[ToHATHE panMOHAIBHOIO YHKCIIA.

Apudmernueckue AeMCTBUS C palliOHaIbHBIMU ynciamMu. CpaBHEHUE,
YHOPSIIOYMBAHNE PAMOHAIBHBIX YHCEI.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PeAIbHON
npakTUky. [Ipu3Haku 1eTUMMOCTH, pa3IoKeHUsT HA MHOKHUTEIN
HaTypaJbHBIX YHCEI.

Peanbubie 3aBucumocTtu. [Ipsimast 1 06paTHast MpONOPIHOHATLHOCTH

20

AnrebpandecKre BeIpaKEHUS

bykBennnle Beipaxkenus. [lepemennsie. [lomycTrmMbie 3HaYeHUS
nepeMeHHbIX. POPMYIIbL.

[IpeoOpazoBanre OyKBEHHBIX BBIPDAKEHUMN, PACKPBITHE CKOOOK U
MIPUBEICHUE MOI0OHBIX CIaraeMbIX.

CBolIiCcTBa CTEIICHU C HATypaJIbHBIM IIOKAa3aTCJICM.

MHorouneHs... CnoxeHwe, BblMUTaHUE, YMHOXEHMe  MHOro4neHoB. CDOpMyJ'IbI
COKpaLLI,éHHOFO YMHOXEHUA. PasnoxeHne MHOro4neHoB

29

000 "Yun.py"

YpaBHEHHUS U HEPABEHCTBA

VYpaBHeHHe, NpaBuia MpeoOpa3oBaHUs YpaBHEHMs, PAaBHOCHIIBHOCTb
ypaBHeHUH. JIMHEWHOE ypaBHEHUE

C OJIHOM IIEPEMEHHOM, pelIeHue JIMHEWHBIX ypaBHEeHU. Pelienne 3anayl

JIuHeliHOe ypaBHEHME C JBYMs IEPEMEHHBIMU U
ero rpaduk. Cucrema AByX JIMHEHHBIX YpaBHEHUN
C IBYyMsI IEPEMEHHBIMU

20




3aJ1a4y [IQUIY4YEHHBIN pe3y]

[bT

Koopnunate! u rpapuku. OyHKIuu

KoopavHaTta Toukn Ha npsiMoi. Yucrniosble npomexyTku. PacctosHue mexay AByMS
TOYKaMKU KOOpAUHATHOW MpsMOW. lNpsamoyronbHas cuctemMa KoopamHaT Ha NOCKOCTW.
Mpymepsl rpadukos, 3afaHHbIX hopmynamm.
UTteHne rpacukoB peanbHbIx 3asBucumocTen. lMoHaTue dyHkumn. paduk dyHKumn.
CsovictBa yHKUMI. JIuHenHas dyHkums. NocTpoeHue rpadmvka MHENHOW YHKLMN.

"pacuk pyHKUMM ¥ = | X |

21

000
llqu/prH

[ToBTOpenue u 06001IeHNE

[ToBTOpEHME OCHOBHBIX TIOHATHM W METOJOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

12

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

8 kiaace

HaumenoBanue paznena (Tembl) Kypca

Konnuec
TBO
4acoB

S0P (LIOP)

Yucna u Berunciaenus. KBagparaeie KOpHU

KBanpartueiii kopens u3 uncia. [lonstre 00 uppanmoHaabHOM YHUCIIE.
JlecsaTnaHbIe MPUOIDKEHHUS UPPAITMOHATBHBIX YHCEIL.
HerictButenbHbie yncia. CpaBHEHHUE ACHCTBUTEIBHBIX YHCET.

ypaBHeHI/IC BHAa X2 = a.

CpoiictBa apudmernyecknx KBajapaTHbIX KopHel. [IpeoOpasoBanue
YHCIIOBBIX BBIPQKEHUH, COJIEpIKaIlIUX KBaJIpaTHbIE KOPHU

15

LII/ICJ—Ia X BBIYMCJIICHUA. CTeHeHB C O CJIBIM I1OKAa3aTCJIEM
Crernens ¢ OCJIBIM ITIOKAa3aTCJICM. CTaHI[apTHaSI 3aliMCh 4Yucia.

Pa3MepH 00BEKTOB OKpYyKaromero Mmmupa (OT QJICMCHTAPHBIX YaCTUIL
a0 KOCMHYCCKHUX O6LCKTOB), JJIIUTCIBHOCTD mponeccoB B
OKpYyKaromemM MHUpe.

CBolicTBa CTEIICHH C HOCJIBIM ITOKAa3aTCJIEM

000 "Yun.py"

AnreOpanueckue BolpaxeHus. KBanpaTHbiil TpExuieH
KBanpatsslii TpéxuneH. Pa3noxxeHne kBaapaTHOTO

P €X4JIeHa Ha MHOXKHTEIIN




AnreOpaundeckast ApoOb. JlomycTUMBbIE 3HAUYEHUS MEPEMEHHBIX, | 15
BXOJSIIIUX B anreOpanueckue BbIipakeHrs. OCHOBHOE CBOWMCTBO
anreOpanueckoi aqpoou. CokpareHue ApooOeH.

CrnoxxeHue, BRIYUTAHUE, YMHOKEHHUE U JICTICHUE alre0pandecKux
po0eit. [IpeobpazoBanue BBIPKCHUIA, COJIepoKaIIUX
anrebpanydeckue apoodu

YpaBHEHUS U HEPABEHCTBA. 17 000 "Yuu.py"
KBanpatueie ypaBHeHusi Ksanpataoe ypasuenue. Hemomnoe
KBaJpaTHOE ypaBHeHHE. DopMysia KOpHEH KBaJpPaTHOrO YpPaBHEHMSI.
Teopema Buera.

Pemenune ypaBHeHui, cBOAAIIMXCS K KBaaparHbIM. [Ipocreiimme
JIpoOHO-palOHANIbHbIE YPaBHEHUSI.

PerieHne TEeKCTOBBIX 3a/1a4 € MOMOUIbIO KBAJPATHBIX YPAaBHEHUMN
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI ypaBHEHU M 110
JluneiiHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU, €r0 rpapuK, IpUMephl
pEILIECHNs YPaBHEHUH B LEJIBIX YHUCIIAX.

Pemenue cucrem AByX TUHEMHBIX YpaBHEHUH

C IByMs IIEpEMEHHBIMU. [IpuMepsl penieHnst CHCTEM HEJIMHEHHBIX
YPaBHEHHUH C ABYMS IIEPEMEHHBIMHU.

I'paduueckast UHTEpIIpEeTALUs YPAaBHEHUSI C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMMU.

PelueHre TeKCTOBbIX 3a4a4 C MOMOLLbIO CUCTEM YPaBHEHMUN

VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 11
YucnoBele HEPABEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ onHO#M nepeMeHHOU. JInHEHbIe HEpaBEHCTBA C OJTHOM
IIEPEMEHHOM U uX pemeHne. CUCTeMbl JMHENHBIX HEPABEHCTB

C OJIHOW MEPEMEHHON U UX PEIICHUE.

N300paxeHue pemieHus JIMHEHHOro HEpaBeHCTBA M MX CHCTEM Ha
YHCIIOBOW MPSIMOM

QyHKIHH. 4
OcHoBHbIE OHATHUS [TonsiTre Gynkiuu. OGNACTh ONpPENENEH s 1
MHO>eCTBO 3HaueHui pyHkunu. CriocoObl 3a1aHus QyHKIHH.

I'padux Gpynkuu. CoiicTBa QpyHKINH, X 0OTOOpaXKeHHe Ha rpaduke
DOyHKIWH. 11 000 "Vuu.py"

UucnoBbie QyHKIIUN Ytenne u mocrpoenne rpadukoB (GyHKIHMA.
[Tpumeps! rpadukoB




(GyHKIUH, OTpaXKAIOMUX PEeaTbHbIE TPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MIPSIMYIO M 00paTHYIO MPOTIOPLHUOHATIBHbIE
3aBHCUMOCTH, UX TpapUKH.

Ipabuk dynxuun y = x2. Oyukmmd y = 2y = x%, y = Vx, y = | x |;
rpaduueckoe perieHne ypaBHEHUH U CHCTEM ypaBHEHUHN

HOBTOpeHI/Ie u 000011EeHNE [ToBTOpEHNE OCHOBHBIX MOHATHH U 6
METOJIOB KypcOB 7 U 8 KJIacCOB, 0000I11IeHIE 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102
9 kaace
HaumenoBanue paznena (Tembl) Kypca Koaunuec | D0P (LIOP)
TBO
YacoB
Yucna u BeuMcaeHUs. JIeCTBUTEIILHBIC YKCIa 9

PaHI/IOHaJ'II)HI)Ie qucia, HppaquOHAJIIBHBIC YUCJIa, KOHCUYHBIC U
OecKOHEUHbIE JeCITUYHbIE TpoOoHu. MHOXKECTBO NEHCTBUTENIBHBIX YHCET;
NeUCTBUTENBHBIC YKClia Kak OECKOHEUHbIE IeCATUUHbIE TpoOu. B3aumHo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTEIIbHBIX
YUCeNl 1 MHOKECTBOM TOYEK KOOPJIMHATHOM MPSIMOM.

CpaBHEHME TCUCTBUTENBHBIX YUCEI, apU(PMETHUECKIE
NEUCTBUS C IEHCTBUTEIBHBIMH YHCIAMU.
[TpubmmkEHHOE 3HAaUeHNE BETUYHUHBI, TOYHOCTD MPUOIMKEHHUS.

Oxpyrnenue yrcen. [Ipukuka 1 orieHKa pe3ysbTaToB BEIYMCICHUN

YpaBHEHHUs 1 HEPABEHCTBA.

YpaBHEHUS C OJHOW IEPEMEHHOM JluneiiHoe ypaBHeHue. Penenue
YPaBHEHUH, CBOIAIIMXCA K JIMHEHHBIM.

KBaI[paTHOC YpaBHCHUC. Pemenue ypaBHeHHfI, CBOAITHUXCA K
KBaJApaTHbIM. BI/IKBaI[paTHBIe YpaBHCHUSI.

IIpuMepsl perieHuss ypaBHEHU TPEThE U YETBEPTOM CTEIICHEN
pa3IoKEHUEM Ha MHOKUTEIIN.
Pemenune 1poOGHO-paliMOHANBHBIX YPAaBHEHHH.

Perienne TeKCTOBBIX 3a7a4 anre6pqueCI<I/IM MCTOI0OM

14000
"Yun.py"

YpaBHEHHUS U HEPABEHCTBA.

CucteMbl ypaBHCHUN YpaBHEHHE C BYMs TIEPEMEHHBIMU U €10
rpaduk.

14




Cucrema ByX JJMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U €€
peuienue. Penienue cuctem AByX ypaBHEHMM, OJJTHO U3 KOTOPBIX
JINHEMHOE, a APYro€ — BTOPOU CTETIEHMU.

I'paduueckast UHTEpIIPETALIUS CUCTEMBI YPaBHEHUH C ABYMS
IIEpEMEHHBIMU. Penenne TeKCTOBBIX

3aga4v anrebpanyeckmm cnocobom

YpaBHEHHUs U HEPABEHCTBA.

HepaBeHnctBa Yuciossie HepaBeHCTBa U MX CBOWCTBA.

JInHelHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX pELICHUE.
Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON U UX pelIeHuE.
KBagparHble HEpaBEHCTBA U UX PELICHHUE.

I'paduueckas naTEpIIpETAIIHSI HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS
MIepEMEHHBIMU

16

000 "Yuu.py"

DOyHKIUU

Ksagparnunas pynkmnus, e€ rpadux u cBoiicta. [lapadoa, koopauHATHI
BEPIINHBI Tapa0O0JIbl, 0Cb CHMMETPUHN TTapadOJIbI.
v = kx.
y =l +b
FELP
Vv o=—
¥

_ g
V= X

y = x3

v =vx,

I'paduku Gyskmmii: = |~T ||

16

LII/ICJ—IOBI:»Ie II0CJIEN0BATCIIBHOCTH
ITonsaTre yuCI0OBOM MOCIECAOBATEILHOCTH.

3amaHue Mocae10BaTeIbHOCTH PEKYPPEHTHOM dopmymoit u hopmynoit n-
r'o 4YIeHa.

Apugpmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyisl n-ro 4jieHa
apu(pMeTHYECKONH U TreOMeTPUIECKOMH

IIPOrPECCUi, CyMMBI IIEPBBIX 1 YJICHOB.

N300pakeHue wieHOB apu(pMeTHIecKOl U TeOMEeTpHUECKON porpeccuit
TOYKaMH Ha KOOPJAUHATHOU IIJIOCKOCTH.

JIMHENHBIN U SKCTIOHEHIMAIBHBINA POCT.

CnoxHbIe IMPOICHTBI

15




[ToBTOpEeHue u 06o00I1ICHNHE.

Yucaa ¥ BbIYMCTIEHUS (SaHI/ICB, CpaBHCHUC, HCﬁCTBHﬂ C
l[eﬁCTBPITCJIBHBIMH qucjaMy, YUCJIOBad IpdamMad; NpoOuCHTbI, OTHOIICHUS,
IIPONOPLIUH;

OKpyTJIeHUE, MPUOIIKEHNE, OIIEHKA; peIlIeHNe TEKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOOOM)

Adaredpanyeckne BbIpaskeHus (mpeoOpazoBaHUE aNTreOpandecKux
BBIPAKECHUI, 11

@yHKuMHU (IOCTPOEHHUE, CBOICTBA M3YUYEHHBIX (YHKIMI; rpaduyeckoe
pelIeHre ypaBHEHUI U UX CUCTEM JOIYCTUMbIE 3HAUCHHUS)

18

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102
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