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HOACHUTEJIBHASA 3AIIMCKA
PabGouass mporpamma mo airebpe mus 7-9 KiIaccoB cocraBlieHa Ha ocHoBe DenmepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOTO 001ero oopasoBanusi, [IpuMepHOit mporpaMMel
OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo anredpe, 00pa3oBaTeIbHON MPOrPAMMBI OCHOBHOTO 001IIero 00pa3oBaHus
MBOY «Crapo6o6osuuckas COLL». Conepkanue u miiaHUpyeMble pe3ylbTaThl paboueil mporpaMMsl 1j1s 7 -
9 KJ1accOB HE HUXKE COOTBETCTBYIOIIMX COJIEPKaHUs U IIaHUupyeMbIX pe3ynbratoB @OIT O0O0.

Paboyas nmporpamma opueHTHpOBaHA Ha MCTOJIb30BaHUE YICOHUKOB:

Maremaruk. Anre0pa: 7-it kinacc: 6a30BbIif ypoBeHb: yueOHuk/HO.H.Makaperue, H.I'. Munaioxk,
K.1. Hemxos, C.b.CyBoposa; mong pen.C.A. TenskoBckoro - 15-e wu3m., mnepepab. —MockBsa:
[Tpoceemenne,2023. — 222[1] c.: n.

MaremaTuk. Anredpa: 8-t kiacc: 6a30BbIii ypoBeHb: yueOnnk/ F0.H.Makapsraes, H.I'. Munmmoxk,
K.1A. Hemxos, C.b.CyBoposa; nox pen.C.A. TenskoBckoro - 16-e wu3n., mepepad. —Mockga:
[Ipoceemenne,2023. —319[1] c.: ni.

Maremartuk. Anrebpa: 9-i kimacc: 6a30Bbii ypoBeHb: yueOHuk/ FO.H.Makapserues, H.I'. Munmiok, K. 1.
Hemkos, C.b.CyBopoBa; mox pen.C.A. TemsikoBckoro - 15-e u3., nepepad. —Mocksa: [Ipocsemenne,2023. —
255[1] c.: um. ce

CoracHo yueOHOMY IJIaHy B 7—9 Kjaccax u3ydaercs y4eOHbIN Kypc «AnreOpay, KOTOPBIN BKIIOYAET
CIIEyIOIIMe OCHOBHBIE paslienbl coiepxaHus: «Hucia M BbIUKCICHUS», «ANreOpanueckue BBIPAXKCHU,
«YpaBHEHHUS U HEPABEHCTBAY, «DYHKIINI.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B

Heneno), B 8 kimacce — 102 vaca (3 gaca B Henenio), B 9 kitacce — 102 vaca (3 gaca B Helleonio).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3y/JIbTaThl OCBOECHUS NPOrpaMMbl y4eOHOT0 Kypca « Anredpa» XapaKTepHU3yroTCs:

1) naTpuoTHYecKOe BOCIINTAHHE:
IIPOSIBIICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCUNCKONM MAaTeMaTUKH, LEHHOCTHBIM

OTHOIICHHEM K JOCTWKEHUSM POCCHUMCKMX MaT€éMaTUKOB M POCCHWCKONM MAaTeMaTH4eCKOW IIKOJBI, K
HCIOJIb30BAHUIO 3TUX JOCTIKEHHUH B IPYruX Haykax U MPHUKIATHBIX cdepax; 2) rpakIaHCKoe U TyXOBHO-
HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEN rpaKIaHMHA M pean3alliu ero Mpas, MpeACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHMPOBAHMS Pa3IUYHBIX CTPYKTYp, SBICHHH, MPOLEAyp TPakIaHCKOTO
oOrmiecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCY)KJICHHUIO STHUECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYICCKUM NPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ HayKHW, OCO3HAHHUECM BA)KHOCTU MOPAJIbHO-3TUYCCKUX NPUHIUIIOB
B JIESTEIIBHOCTH YUYEHOTO; 3) TPYAOBOE BOCIINTAHHE:

YCTaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4YECKON HaIpaBJIE€HHOCTH,

OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOro 0O0pa3oBaHMs HA MPOTSHKCHUU BCEH JKM3HM ISl YCHEIIHOU



npo(ecCHOHANBHONW JIEATENBHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHHEM MH/IMBHTyaTbHOHN TPAeKTOPHH 00pa30BaHUs U dKU3HEHHBIX IJTAHOB C Y4ETOM JIMYHBIX HHTEPECOB
1 OOILECTBEHHBIX MOTPEOHOCTE; 4) IcTeTHYEeCKOe BOCITUTAHME:

CIOCOOHOCTBIO K AIMOIIMOHAIEHOMY U 3CTETHYECKOMY BOCHPUATHIO MAaTEMaTUYECKUX 00BEKTOB, 3a/1ad,
peuIeHuH, pacCyXICHUM, YMEHUIO BUAECTh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMSA:
OpHUEHTAIIMEe B JEATEIIbHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUM 00 OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPHUPOJBI U OOIIecTBa, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak
ceppl UYEIIOBEUYECKON JAEATENIFHOCTH, 3TAaloB €€ Pa3BUTHA W 3HAYMMOCTH JUIS PA3BUTHS IMBHIIM3AIHH,
OBJIJIEHUEM SI3bIKOM MaTEMAaTUKH U MaTEMAaTUYECKOH KyIbTypOi Kak CpeICTBOM IO3HAHUS MUPA, OBJIaJIEHUEM
MIPOCTENIINMH HABBIKAMU UCCIIEI0BATEIBCKON NEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, HopMHpPOBaHUE KYJIbTYPbI 310POBbsI M YMOIHOHATBLHOTO

Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbsI, BEJAECHUSI 3J0POBOTO
o0pa3a )XM3HH (310pOBOE MUTAHUE, COAIAaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIIbIXa, peryispHas puznyeckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedieKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOTO ke
IpaBa JIpyroro 4eJloBeKa;

7) 3K0JIOTNY€eCKOe BOCTIUTAHME:
OpHEHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUN JUI pellieHus 3a7ad B 00JaCTH COXPaHHOCTH

OKpY’Karollel cpefibl, IUNIAHUPOBAHUSI TTOCTYNKOB U OI[CHKU MX BO3MOXKHBIX MOCIEICTBUHN ISl OKpY>Karoueit
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPo0iieM U MyTell UX peuieHus;

8) aganTanus K U3MEHSIOIMMMCS YCJIOBHSIM COIMATbHOM U IPUPOTHOI cpebl:
FOTOBHOCTbIO K JIEUCTBUAM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH

KOMIICTCHTHOCTH 4Y€PE3 MPAKTHUYCCKYIO ACATCIbHOCTHb, B TOM YHCJIIC YMCHHUEC YYUTHBCA Yy APYTIHUX J'IIO,Z[GfI,
HpI/IO6peTaTb B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HaHHs, HABBIKM M KOMIICTCHIMM M3 OIIbITa APYIHUX;
HeO6XOI[I/IMOCTBIO B (bOpMHpOBaHI/II/I HOBBIX 3HaHI/H>'I, B TOM 4YHUCJIC Q)OpMYHI/IpOBaTB nacu, MoHATUs, TUIIOTE3bI
00 00BeKTax U SBJICHHAX, B TOM YUCJIE paHEC HCU3BECTHBIX, OCO3HABAThH I[e(bI/II_II/ITBI COOCTBEHHBIX 3HAHUN U
KOMHGTCHTHOCTCﬁ, IJIAaHUPOBATb CcBOE Pa3BUTHUCE; CIIOCOOHOCTBIO 0CO3HABAThH CTPECCOBYKO CHUTYaAllMIO,
BOCIIPUHUMATL CTPECCOBYHO CUTYAIIUIO KaK BbI3OB, Tpe6y10m1/1171 KOHTPMCP, KOPPCKTHUPOBATh IIPUHHUMACMBIC
PCUICHHUA U ﬂeﬁCTBHH, q)OpMYJ'II/II)OBaTL H OLICHUBATb PHUCKHU U ITIOCJICACTBHA, Q)OpMHpOBaTL OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBIE YHHBeEpPcaJbHble y4eOHbIe aeiicTBUs ba3oBbie
JJOrHYecKue aeiicTBUA:

* BBUIBIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKM MaTEeMAaTHYECKUX OOBEKTOB, MOHATHIA,
OTHOLIEHUH MEXIy NOHATUAMH, (OPMYIUPOBATh ONpEAETICHUS TOHATHH, YyCTaHABIMBATh
CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMM, OCHOBAHMS i 00OOLIEHNS U CpaBHEHHUS, KPUTEPHH
IIPOBOJMMOTI0 aHAJIN3A;

* BOCIpUHMMATh, (opMyaHpoBaThb U  NpeoOpa3OBbIBATh  CYXKJIEHHUS:  YTBEpIAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE,

*  BBUIIBJIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeuus B (akTax, JaHHBIX,
HAOJIOIEHUSAX W YTBEPXKICHHUAX, Ipe/ularaTb KPUTEPUHM JUIS BBISBJICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNL;

° JenaTb BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTMBHBIX W HWHIYKTUBHBIX

YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHUH 110 aHAJIOTUU;



pa3duparthb JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUH (IIPSIMbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEIbHO ~ HECJIOKHBIE ~ JO0KA3aTelIbCTBA ~ MaTeMaTW4eCKHX  (PaKTOB,  BBICTPAUBAThH
apryMEHTaluIo, TMPUBOJUTH NPUMEPHl U  KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJeHuUs;

BBIOMpATh croco0 perieHust ydeOHOM 3amaun (CpaBHHUBATh HECKOJBKO BApUAHTOB pEIICHHUS,
BBIOMpATh HaHOOJIEe MOIXOAAINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCTICHHBIX KPUTEPHEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

HCII0JIb30BATh BOMPOCHI KAaK UCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUSI, POPMYIUPOBATH BOIPOCHI,
(buKcHUpyOIIKe MPOTHBOPEYNE, MPOOIIEMYy, CAMOCTOSTECIILHO YCTaHABJIMBATH UCKOMOE W JAaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTHUPOBAThH CBOIO MMO3UIINIO0, MHEHHE;

MPOBOJUTH TI0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECIIOXHBIM JKCIIEPUMEHT, HEOOJIBIIOe
WCCIICIOBAHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITEIIBHO  (POPMYITHPOBATH OOOOIMICHWS W BBIBOJABI TI0 pPe3yJIbTaTaM IPOBEIEHHOTO
HaOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOJYYSHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHHI];

IPOTHO3UPOBATh BO3MOXXHOC Pa3sBUTUC IIPOLECCA, a4 TAKXKC BBIABHUI'aTb HNPCANOJIOXKCHUA O €ro

Pa3BUTHUH B HOBBIX YCIIOBHUSAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOUYHOCTh M U30BITOYHOCTh HH(OPMAINH, JAHHBIX, HEOOXOAUMBIX JIJISl PEIIEeHUs
3a/1auu;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHUPOBATh WH(OPMALINIO Pa3TUYHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;

BbIOMpaTh (hopMmy mpencTaBieHUss UHGOPMALMU U UIUTIOCTPUPOBAThH peIllaeMble 3a7auyu CXEMaMH,
JyarpaMmmamu, HHOUM rpadukoil 1 uX KOMOHMHALMSIMU;

OLICHUBATh HAJAEKHOCTH HMHPOPMAIMM 10 KPUTEPHUSM, MPEIJIOKEHHBIM —Y4YUTEJIeM MU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKJEHHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMU OOLIEHUS,
SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M IMUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a]jaui, KOMMEHTUPOBATh MOJIy4EHHBIH pe3ysbTaT;

B X0J1€ OOCY)XJICHHsI 3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJaeMOM TeMbl, IPOOIEMBI, perIaeMoi
3aJau, BBICKa3bIBaTh WJEW, HAlleJICHHblE Ha MOMCK PEIICHUs, COMOCTaBIATh CBOM CYXJCHHS C
CYXKJEHUSIMH JIPYTUX YYaCTHHKOB JAMaNora, oOHAapyXHBaTh pa3iM4yle U CXOJCTBO IMO3UIMH, B
KOPpEKTHOH opme (hopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PAXKECHUS;

NPECTAaBIATh  pPEe3yAbTaThl  pEIIeHUs 3aJayd, OSKCIIEPUMEHTa, HCCJEOBAHUSA, IIPOEKTa,
CaMOCTOSITENIbHO BBHIOMPATh (hopMaT BBICTYIUICHHS ¢ YUETOM 3aJau MpPe3eHTAllMu U 0COOEHHOCTEH
ayJMTOPUU;

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHON pabOTHI MPHU pEeIICHUH
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

MPUHUMATh IIeJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboTHI,
pacrpenenaTs BUIbl paboT, JOTOBapUBATHCS, OOCYKIaTh MPOLECC M PE3yIbTaT paboThl, 0000IIATh
MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBATh B TPYNNOBHIX (hopMax paboThl (00CykAeHUS, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMBI U
Jpyrye), BBIIOJHATh CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C APYrUMH YJICHAMH



KOMaH/bl, OLIEHUBAaTh KaueCTBO CBOEro BKJIaga B OOMMH MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOJACHCTBUS. PeryjsiTuBHble YHHBepcaJlbHble Y4eOHbIe
aericreuss Camoopranu3anus:

*  CaMOCTOATEJIBHO COCTABIIATH IUIAH, AJITOPUTM PEIICHUS 33/1a4M (UM €ro YacTb), BEIOUPATH CIIOCO0
pelieHns ¢ y4€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTHPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMAIINH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

* BJAIeTh CIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJII Tpolecca W pe3yiabTara peHIeHUs
MaTeMaTUIECKOM 3a1a9Hu;

*  NpeABHUJAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUN 33]]a4l, BHOCUTh KOPPEKTHBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAl/IEHHBIX OIINOOK, BBISIBIEHHBIX TPYTHOCTEH;

*  OLEHUBATh COOTBETCTBHE pe3yJibTaTa AESTEIbHOCTH MOCTABICHHON LENU U YCIOBUSAM, OOBSICHATH
MPUYMHBI  JOCTMDKEHHUSI WM HEJOCTHKEHHSl eI, HaXoJWTh OIIMOKY, JaBaTh OILIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHBI
K xoH1y o6ydyenust B 7 kj1acce 00yJaromuiics MoyduT CIeayIomre MpeIMeTHbIE Pe3yIbTaThl:

YucJia 1 BLIYUCTICHUA
BrimonHsaTh, coueTasi yCTHbIE U TMCbMEHHBIC TTPUEMBI, apU(PMETHIESCKUE NCUCTBUS C PAIlMO HATbHBIMHU

YHCIIaMU.

Haxonuth 3HaueHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSITh pPa3HOOOpazHbIE CIOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, ColepKaluX OObIKHOBEHHBIE U IECATUYHBIE IPOOU.

[TepexomuTs OT OmHOW (OPMBI 3amMCcH YUCEN K ApYyrod (mpeoOpa3oBbIBATh ACCATHYHYIO APOOL B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINOJIHATE IPUKUAKY U OLIEHKY pe3y/ibTaTa BEIYUCICHHM, OLICHKY 3HAYEHHU I YMCIOBBIX BEIPAXKECHUIA.
BbInosiHATE AeMCTBUS CO CTEMEHSIMU C HATypalbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3IokKeHHEe Ha MHOKUTEIHN HATypalbHbBIX YHCET.

Pemarpr  mpakTUKO-OpMEHTHpPOBAHHBIC  3aJauyd,  CBS3aHHbIE C  OTHOUICHHMEM  BEIUYHH,
MIPOMOPLUOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAaThl PEHICHHs 3a/1ad C Y4ETOM
OTpPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s
Hcnonb3oBarh anrebpanueckyr0 TEPMUHOJIOTHIO U CUMBOIIMKY, IPUMEHSTh €€ B MPOIIECCe OCBOCHUS

y4eOHOTO MaTepuana.

HaxonuTh 3HaueHUst OyKBEHHBIX BBIPAKEHUM MIPU 33aHHBIX 3HAUCHHSIX MEPEMEHHBIX.

BeInonHATe npeoOpa3oBaHus 11€J0T0 BBIPAKEHHUS] B MHOTOWIEH NPUBEACHUEM IMOJ0OHBIX ClaraeMblx,
pacKpbITHEM CKOOOK.

BbINOIHATE YMHOXKEHHE OJHOYJICHAa HA MHOTOYIEH U MHOTOWJIEeHa HA MHOTOYJICH, IPUMEHATH (POPMYJIBI
KBaJlpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh pa3IokKeHHe MHOTOYJICHOB Ha MHOKUTENH C MOMOIIBIO BEIHECEHHS 332 CKOOKH OOIIero
MHOKHUTEJS, TPYNIUPOBKH CIaraeMbIX, IPUMEHEHHs (POPMYI COKPAIIEHHOTO YMHOXKECHHS.

[TpumMeHsTH MpeoOpa30BaHMsI MHOTOUWICHOB JUISI PEILICHUs Pa3IMYHBIX 3a/1a4 U3 MaTEMaTUKU, CMEKHBIX
IIPEAMETOB, U3 PEAIBHON IIPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpaIbHBIMH ITOKA3aTeNsIMH JUI TPeoOpa30BaHUs BEIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA



Pewmrats nuHelHBIE ypaBHEHUs C OJHOW IEPEMEHHOW, NMPHUMEHsS IPaBUiIA IIEPEX0Ja OT HCXOJHOIO
YPaBHEHUS K paBHOCUJILHOMY eMY. IIpoBepsTh, SBISETCS JIM YUCIIO KOPHEM YPABHEHMS.

[TpumensTh rpaduyeckre METOAbl IPH PEIICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[lonbupare mnpuMepsl Map 4YHCEd, SBISIOMIMXCS pEIIEHHEM JHMHEWHOTO YpaBHEHHS C JBYMs
[IEPEMEHHbBIMHU.

CtpouTh B KOOPIAMHATHOM IIOCKOCTH TpaduK JWHEHHOTO YypaBHEHUS C JBYMsI IIEpPEMEHHBIMH,
M0JIb3YACh TpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctemMbl ABYX JIMHEHHBIX YPAaBHEHHI C IByMs ITEPEMEHHBIMH, B TOM YHCJIE TpadUIecKu.

CocTaBisTh M pelaTh JUHEWHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJTY4YEHHBIN pe3ynbraT. @yHKINHU

N300paxkaTh Ha KOOPIMHATHOW MNpPSAMOM TOYKH, COOTBETCTBYIOLIME 3a/JlaHHBIM KOOpIMHATaM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBbIE MPOMEKYTKH HA aIre0panyeckoM s3bIKe.

Otmeuats B KOOPJAMHATHOM MJIOCKOCTH TOUKH O 33JaHHBIM KOOpJIMHATaM, CTPOUTD IpauKu JIMHEHHBIX
¢byukuil. CTpouts rpa@uk GyHKIUH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIUN W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYHMHAMHU: CKOPOCTb, BpEMs,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMSs, 00bEM pabOThI.

Haxonauts 3HaueHre QyHKIMY 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii Ccrmocod TMpeAcTaBlIeHWs ¢ aHauuW3a WHGOPMAIMH, W3BIEKaTh |
HMHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TpahUKOB peaibHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yueHus B 8 kiacce 00yJaronuiics MoayduT CICTYIONTHE TPEIMETHBIC PE3YIbTATHI:

Yucaa 1 BLIYUCTICHUSA
Hcnons30BaTh HavalbHBIE TPEACTABICHUS O MHOKECTBE JIEHCTBHUTENBHBIX YHCEN IJIsi CPaBHECHMSI,

OKPYIJICHHS ¥ BBIYMCIICHUM, N300paKaTh NEHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHON TIPSIMOA.

[TpumeHsTh MOHATHE ApU(PMETHIECKOTO KBaIPATHOTO KOPHSI, HAXOAUTh KBaIpaTHbIE KOPHU, UCIIOJIB3YS
IIPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBHITIOJHATE MpeoOpa3oBaHus BRIPKECHUI, COJIEPKAIMX KBapaTHbHIE
KOpPHH, MUCIOJIb3Ysl CBOMCTBA KOPHE.

Hcnonb30Bath 3amucu OOJIBLIINX U MaJbIX YHCEN C MOMOIIBIO JECITUYHBIX ApoOel U cTerneHei yucia

AsredOpanyeckue BbIpasKeHU s

[IpuMeHATh MOHSATHUE CTENEHU C LETbIM I0Ka3aTesleM, BBINOJIHATH MpeoOpa3oBaHUs BBIPAKEHUH,
COJIepXKaIIUX CTEIEHU C LEJbIM MOKa3aTeseM.

BrInosiHATE TOXIeCTBEHHBIE TPE0Opa30BaHuUs pAllIOHATHLHBIX BEIPAXKEHUI Ha OCHOBE MTPABUII ICHCTBUI
HaJl MHOTOWICHAMH U anreOpanuecKuMu JpoOsMH.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensaTh mpeoOpa3oBaHus BHIPAKEHUN I PEIICHUs PAa3IUYHBIX 3a7ad U3 MAaTEMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEATbHON IIPAKTHKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHeiHbIe, KBaipaTHBIE YPAaBHEHUS U pallMOHAIbHbIE YPABHEHUSI, CBOASIINECS K HUM, CUCTEMBbI
JIBYX YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBoIUTH MpPOCTENIIINE NCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
pUMEHEHHEeM TpapHuecKuX MpeACTaBIeHUH (yCTaHABINBATh, UMEET JIM YpaBHEHHE WIN CHCTeMa YpaBHEHHI
pELIEHHUs, ECIIA UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTe OT ciOBeCHOH (OPMYIHMPOBKH 3agaud K e€ anreOpanveckoil MOJend C IMOMOIIBIO
COCTAaBJICHUS YPAaBHEHMSI UJIM CUCTEMbI YpaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauu

MIOJTY4YECHHBIN pe3ysbTar.



[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHMUS, OLICHKH, PEIIATh JIMHEWHbIE HEPaBEHCTBA
C OJTHOM NMepeMEeHHON M UX CUCTEMBI, JaBaTh I'papUueCcKyI0 WILTIOCTPAIIMIO MHOKECTBA PeILICHHUH
HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumars 1 Mcnoab30BaTh (PYHKIIMOHAIbHBIE IOHATUS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYEeHHST), ONPEACTATh 3HAUYCHHE (PYHKIIUH 110 3HAUCHHUIO apTyMEHTA, OTIPE/ICISATh CBOWCTBA (DYHKITUH T10
e€ rpaduxy.

Crpouts rpaduky MeMeHTapHbIX QyHKIMA Buma: y = k/x, y = x2, y = x3,y = |x|, y = Vx,

OTIMCHIBATh CBOMCTBA YHCIOBOW (DYHKIHMH 110 €€ rpaduKy.

K xonIty 00yuenus B 9 kjacce 00yJaronuics mogyduT CICIYIONINE TPEIMETHBIC PE3YIbTaThI:

Yucna v BbIYUCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAIMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinonHsaTe apudmMernueckue AEUCTBUS ¢ pallMOHAIbHBIMU YHUCIAMH, COYETasl YCTHbIE U MUCbMEHHbIE
MPUEMBI, BBITIOJIHSTH BEIYUCICHUS C HPPAMOHATIBHBIMU YHCIIAMU.

Haxonuth 3HaueHust creneHei ¢ LEIbIMHM MOKa3aTeNIMU U KOPHEH, BBIUMCIISTH 3HAYEHHS] YHCIOBBIX
BBIPAKEHUII.

OKpyriaTh JeMCTBUTENbHBIE YHCIIA, BHIIOIHATH MPUKUIKY PE3yJIbTaTa BIYMCIEHUH, OLIEHKY YHCIOBBIX
BBIPAKEHUII.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHEHHBIE W KBaJpaTHbIE YpPAaBHEHWS, YPAaBHEHHs, CBOJAIIMECS K HUM, MPOCTEHIINE
IpoOHOpaIMOHATbHBIE YPABHEHHUS.

Pemate cuctemsl IBYX JIMHEHHBIX YPaBHEHUHN C ABYMS MEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHU, B
KOTOPBIX OJIHO YPaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pemarp TekcToBble 3amauM anreOpanyecKuM CIOCOOOM C TMOMOIIBIO COCTABIICHUS YPAaBHEHUS WIIU
CUCTEMBI JIByX YPAaBHEHHI C IByMs IEPEMEHHBIMHU.

[IpoBOoaUTH MpOCTEHIINE HCCIIETOBAHNS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM YHUCIIE C
MpUMEHEHHEM I'pauuecKux MpeacTaBieHu (ycTaHaBIUBaTh, UMEET JIM YpPaBHEHUE WM CUCTEMA YpPaBHEHHI
pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp nuHeliHble HEpaBEeHCTBA, KBaJpaTHbIEe HEPABEHCTBA, M300pakaTh pEIlIeHHE HEPAaBEHCTB Ha
YUCJIOBOW MPSMOM, 3alKMChIBATH PELIEHUE C IOMOIIbIO CHMBOJIOB.

Pemate cucrtembl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOLIUE KBaJApaTHOE
HEPaBEHCTBO, M300pakaTh pelIeHHWE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C
IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUH PA3IMUYHBIX 3a1a4. PyHKIHMN

Pacrio3HaBath (DyHKIIMM H3y4eHHBIX BHAOB. I[lOKa3pIBaTh CXEMATHYECKH PACHOJIOKEHHE Ha
KOOPIHUHATHOM II0CKOCTH rpadukoB GyHKImiA Buma: Y =KX, y =kx + b,y =k/x,y=ax2+bx+c,y=x3,y =
VX, y = |X|, B 3aBHCHMOCTH OT 3HaYeHU I KOA(DDUIIMEHTOB, OTMCHIBATH CBOUCTBA (DYHKIIHIA.

Ctpouth M u300paxkaTb cXeMaTW4YecKH TpadUKu KBaApaTUYHBIX (YHKIMN, OMUCHIBATH CBOMCTBA
KBaJIPaTHYHBIX QYHKIUH MO UX rpaduxam.

Pacrnio3HaBath KBajpaTHUHYIO (YHKLHUIO MO (hopMyIie, MIPUBOAUTH MPUMEPHl KBAAPATUYHBIX (DYHKIIUN
U3 peaJbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucaoBbie NOCIEA0BATEIHLHOCTH U NPOTPeccHH

Pacnio3HaBath apupMEeTHYECKYIO U T€OMETPUUECKYIO IPOTPECCHH MTPU Pa3HbBIX Coco0ax 3aaaHusl.



BBINOJIHATE BBIUMCIIEHUS C HCIIOJIb30BAaHHEM (DOPMYI N-TO WieHa apu(pMETUIECKOH U TreOMETPUYECKOI
IIPOTPECCUil, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKAMH HAa KOOPIUHATHON TJIOCKOCTH.

Pemrate 3a1a4u, CBA3aHHBIE C YUCIOBBIMHU IIOCIIEA0BATEILHOCTMHY, B TOM YHCIIE 3a/1a4U U3 PEAIbHON

KU3HU (C UCIIOJIb30BAHUEM KaJIbKYIATOPA, ITUPPOBBIX TEXHOJIOTHIA).

COJEP KAHUE YYEBHOI'O ITIPEJMETA
7 KJIACC

Ymucaa u BbIYUCIeHUS -25 YacoB

Jlpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXOT OT OJHON (OopMBbI 3anmucu apodeit k apyroi. Ilousrue
palMOHAIbHOTO YHCIIA, 3alUCh, CPaBHEHHE, YHNOPSJIOYMBAHME DPALMOHAIBHBIX YHCET. ApUPMETHUECKHE
JeMCTBUS C pallMOHaNIbHBIMU YnciaaMu. Pelenne 3a1au U3 peanbHON NPAaKTUKU Ha YacTH, HAa JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIPEAEIECHUE, NpeoOpa3oBaHUE BBIPAKEHUM HA OCHOBE
onpejeNneHus, 3anuch OosbluX yucen. [IpoleHThl, 3amuch MPOLIEHTOB B BHAE Apodu W ApodU B BUIE
MPOLIEHTOB. TpH OCHOBHBIE 337]a4u Ha MPOLIEHTHI, pellIeHUE 3aa4 U3 PeabHOM MPaKTUKH.

[IpumeHeHue MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpa:keHus -27 yacoB
[lepemenHbIe, UUCIOBOE 3HAUEHUE BRIPAKEHHS C IEPEeMEHHOM. [omycTruMble 3HaUe€HUSI IEPEMEHHBIX.

IIpencraBneHue 3aBUCHUMOCTH MEXJIy BeIWYMHAMH B BHIE (GopMynbl. Beluncienus mno Gopmynam.
IIpeoOpa3oBaHue OyKBEHHBIX BBIPaXKEHHUH, TOXKJIECTBEHHO pPaBHbIC BBIPAKEHMs, MIpaBHJIa MPeoOpa30BaHUs
CYMM M NIPOU3BEJCHUH, PaBHJIa PACKPBITHS CKOOOK Y MPUBEICHUS MOJOOHBIX CIIaraeMblX.

CBOMiCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpnowieHsl 1 MHOTOWIeHbI. CTeneHb MHOrowiIeHa. Cl10’keHue, BBIMUTaHNUE, YMHOKEHUE MHOTOWICHOB.
DopMyIbl COKPAIEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBaJipaT pa3HOCTH. PopMysia pa3HOCTH KBaJpaTOB.
Pa3nioxeHre MHOrO4JI€HOB Ha MHOKUTEIH.

YpaBHeHusi u HepaBeHcTBa -20 yacoB

VYpaBHeHHEe, KOPEHb YpaBHEHUs], IpaBUiIa IPeoOpa30oBaHusl ypaBHEHUS, pABHOCWIBHOCTh YpaBHEHUIA.

JIunelHOE ypaBHEHUE C OJHOU IEPEMEHHOM, YMCIIO KOPHEN JIMHEHHOTO YPaBHEHHUS, PEILICHUE JINHEHHBIX
ypaBHeHui. CoOCTaBjI€HHE YPAaBHEHMM IO YCJIOBMIO 3aJaud. PellleHuMe TEeKCTOBBIX 3aJad C IOMOLIBIO
YPaBHEHUM.

JIuHeltHOe ypaBHEHHUE C JBYMs MEPEeMEHHbIMU U ero rpadguk. Cucrema IBYX JTUHEHHBIX YpaBHEHUH ¢
IBYMs IepeMeHHbIMU. Perienue cucteM ypaBHEHHH criocoO0oM MoAcTaHOBKU. [IpuMepsl pemeHu st TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

DdyHknum -24 yaca

Koopaunata Touku Ha mnpsmoil. UucioBele NPOMEXYTKH. PaccrosHue Mexay IByMs TOYKaMH
KOOPAMHATHOU IIPSAMOA.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcuucca ¥ OpJMHATa TOYKH Ha KOOPAWHATHOMN
wiockoctu. [Ipumepsl rpadukoB, 3amaHHbIX (opMmynaMu. UteHue rpadukoB peanbHBIX 3aBHCUMOCTEH.
[Tonstue ¢ynkuuu. I'padux ¢ynkumu. CpoiictBa QyHkumil. Jluneiinas ¢ynkuusa, e€ rpacduk. ['padpux
¢ynkumun 'y = |x|. I'paduueckoe pelieHue JIHMHEHHBIX YpaBHEHHH M CHUCTEM JIMHEHHBIX YpaBHEHUH.
IloBTOpEeHue- 6 yacon

8 KJIACC

Yucjia 1 BLIYHUCTICHUAA



KBanpathslii kopeHs u3 uncina. [lonsarue 06 npparmonaisHOM uncie. JlecsTHuHble TPUOIKEHUS
uppanroHaIbHBIX Yrced. CBOHCTBa apu(METHUECKUX KBAJPATHBIX KOPHEH U X IPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIA.

Crenenb c 1eJIbIM TIOKa3arTeneM U e€ cBoiicTBa. CtaHgapTHas 3alKuch YUCa.

AJredpanyeckue BbIpaKeHHs

KBanpatublil TpE€XusieH, pa3ioKeHUE KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass 1apoOb. OCHOBHOE CBOHCTBO anreOpamueckodt npoOu. CroxeHwne, BBIYUTAHUE,
YMHO’KEHUE, JIeJIeHUE alredpandeckux Apooeil. ParmonanbHplie BEIpaKeHUsS U UX peoOpa3oBaHUE.

YpaBHeHHUS U HEPABEHCTBA
KBanparHoe ypaBHeHue, (QopMmyina KOpHEH KBajgpaTHOTO ypaBHeHus. Teopema Buera. Pemienue

YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaJpaTHbIM. [IpocTeiiimne ApoOHO-palinoHaIbHbIE YpaBHEHHUS.

I'padmueckas uHTEprpeTanysi ypaBHEHUM C ABYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHHH C
IBYMs epeMeHHbIMU. [IprMepsl pelieHus: cucTeM HeMMHEWHBIX YpaBHEHHUH ¢ IBYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEeHCTBA W WX CBOMcCTBAa. HepaBeHCTBO ¢ OJHOW MepeMeHHOW. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHEWHbIE HEpPaBEHCTBA C OJHOM mepeMeHHOW. CHUCTEMBbI JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

D yHKUUHA

[Tonarue ¢ynakuuu. OO6macTh ONpeAeTeHUs W MHOXECTBO 3HadYeHMH (QyHkmuu. CrocoObl 3amaHus
GyHKIIHN.

I'padux ¢ynknuu. Urtenue cpoiictB Pynkumm 1o e€ rpaduxy. [Ipumepbr rpadukoB (QyHKIHA,
OTPAKAIOIINX PEATBbHBIE TPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIME MPAMYI0 U OOpaTHYIO MPOMOPLHMOHANBHBIE 3aBUCHUMOCTH, UX TpaduKu.
OyHkuuu Y = X2,y = X3,y = VX, y=|X|. T'paduueckoe pelicHrne ypaBHEHHIH U CUCTEM YPaBHEHHUH.

9 KJIACC

Yuciaa 1 BLIYUCTICHUA -9 YacoB
PanvionanbHple 4YKMCIIa, MppalMOHAIBHBIE YHCIIA, KOHEYHBbIE M OECKOHEUHBIC ICCATHYHBIC IPOOH.

MHOXeCTBO JeHCTBUTEIbHBIX YNCEI, JCHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE IeCITUYHbIE po0u. B3aumHo
OJIHO3HAYHOE€ COOTBETCTBUE MEXKIY MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHON IIPSIMOM.

CpaBHeHUE IeHICTBUTENBHBIX YnCell, apupMeTHUECKHE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPa, JJIUTEILHOCTh IPOLIECCOB B OKPYXKAIOLIEM MUPE.

[TpubnmxE€HHOE 3Hau€HHE BEIMYMHBI, TOYHOCTh NpuOmmwkeHus. Okpyrienue uucen. llpukuaka u
OLICHKA Pe3yJIbTATOB BBIUMCICHUMN.

YpaBHeHusi 1 HepaBeHCTBa- 44 yaca

JInneiiHoe ypaBHeHue. PellleHne ypaBHEHHH, CBOAAIINUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHeHNH, CBOAAIINXCA K KBaJpaTHEIM. bukBagpaTHOE ypaBHEHUE.
IIpuMepsl perieHuss ypaBHEHUN TPEThEW U YETBEPTOU CTEIIEHEN Pa3I0KEHUEM HAa MHOKUTEIIU.

Pemienune 1poOGHO-paliMOHANBHBIX YpaBHEHHH. PelieHre TeKCTOBbIX 33/1a4 aaredpaniyecKuM METOI0M.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMU U €ro Tpaduk. Perenne cucteM IByX THHEHHBIX ypaBHEHUH € IBYMs
IIepEMEHHBIMU. Perenue cucTeM AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYyroe — BTOPOU CTEIICHHU.
I'paduueckast MHTEPIIPETAIUS CUCTEMBl YPaBHEHHH € ABYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1a4 anreOpanvdeckuM CIocoOOM.

Hucnossle HEPAaBEHCTBA U UX CBOMCTBA.



Pemrenne nMHENHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. PerieHue CUcTeM JIMHEHHBIX HEPaBEHCTB C
onHOW mepemeHHOW. KBaapartHbie HepaBeHCTBA. ['paduueckas HHTEpHIpeTanusi HEPABEHCTB M CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

®ynkuuu -16 yacos
KBangpatnunas ¢ynknus, e€ rpaduk u coiictBa. [lapabona, KOOpaHHATEI BEPUIMHBI MapadoIbl, 0Ch

CUMMETPUHU N1apaboJIbL.

Ipaduxn dynkrmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiicraa.

YmncioBble MOC/I€A0BATEILHOCTH U Porpeccur -15 yacos

[TonsiTHE YMCIIOBOM MOCIEA0BATEIBHOCTH. 3aJaHNE TOCIIEI0BATEIbHOCTH PEKYPPEHTHOMN popMynol u
dhopmysoit N-ro useHa.

Apudmernueckas u reomerpuueckas mnporpeccun. Dopmynbl N-ro uigeHa apupMETHUYECKOH H
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300pakeHue 4ieHOB apU(PMETHUECKON W reOMETPUUECKON MpOrpeccuil ToUKaMu Ha KOOPIUHATHOMU
MJIOCKOCTH. JIMHEWHBIH M 3KCMOHEHIMaNbHBIM pocT. CrnoxHbeie mporieHTh. [loBTOpeHue, 00001IeHNe U

cucremMarusauug -18 yacos

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne Tema ypoka Koaso OcHOBHBIE BUbI Hara
n/n 4acoB JeATeIbHOCTH
00y4Jaromuxcs
Yucia u BpruucjiaeHus. PannonanbHele ynciaa 25 yacos
1 CucreMaTu3upoBaTh U CEHTSIOph
o0oramare 3HaHuA 00
TTousTtue OOBIKHOBEHHBIX U
! panroHaJIBLHOTO YHCiia JECATUYHBIX IPOOAX.
Apudmernueckue 1 [IpuMeHsTH CEHTSIOph
JICHCTBUS C Pa3HOOOpa3HbIEC CIIOCOOBI U
panroHaJIbLHBIMUA HpI/IéMLI BBIYMCJIICHUSA
2 yuciaamu. CloxkeHue u 3HAYCHHUH IEP06HHX
N — BBIPXKEHUI, COAepIKaLIUX
.paIoHaIbHBIX YUCEIL. OGLIKHOBEHHEIE 1
Apugpmernueckue 1 AACCATHIHBIC JIPOOH: CEHTA0pb
. 3aMEHSITh IIPU
ACHCTBHA C HE00X0IMMOCTH
3 paroHaIbHBIMU JIECATHUHYIO APOOH
YHCIIaMU. OOBIKHOBEHHOHN 1
YMHOXKEeHHe OOBIKHOBEHHYIO
ApudMmernueckue 1 JECSITUYHOM, TPUBOIUTH CeHTSIOPb
eHCTBHS ¢ BBIPQKEHUE K (bopiwe,
4 PAIHOHATHHBIMH Hauboee yva06H01/1 TUTST
BBIYHCIICHHH,
HHuCIaMH. peoOpa3oBLIBAThH IPOOHBIC
Henenue BBIpAXKEHUSA Ha YMHOXKEHUE
Apudmernueckue 1 U JICJICHUE JIeCATUYHBIX CEHTSIOph
5 JEUCTBUS C Ipo0eii K TeHCTBUAM C
palOHAILHBIMH [EJTBIMU YUCTIaMHU.




yucinamu. Pemenne
MIPUMEPOB
Apudpmernueckue CEHTA0ph
6 JIEUCTBUA C
palMoHAIbHBIMH
YUCIIAMH
CpaBHenue, CpaBHHBaTh U CEHTSIOpb
; YHOPSIIOYHUBAHUE YIIOPSA0YUBATE APOOH,
palMOHAIBHBIX YHCET npeoOpa3oBbIBas MpU
HEO0OXOUMOCTH
Pemenue nmpumepoB Ha JECSTUYHBIE IpOOU B CEHTSIOph
8 CpaBHEHUE, O0OBIKHOBEHHBIE,
YHOPSITIOYUBAHUE OOBIKHOBEHHBIE B
paIrMoOHATBHBIX YHCEI JECSITHYHBIC, B YACTHOCTH B
CpaBHeHne, OECKOHEUYHYIO JIECATHUHYIO CEHTSIOPB
9 YHOPSIIOYMBAHNAE Apo0k.
paroHaIbHBIX
yncen.Pemenne 3amannit
Mpe/ieJieHue CTeNeHu UBOJUTDH YUCIIOBBIE U HTSAOpb
Onpenenenue cremne c [IpuBo CJIOBBIE CEeHTSI0
10 | HaTypaJbHBIM OyKBEHHbIE TPUMEPHI
[IOKa3aTeaemM CTETEeHH C HATYPaJIbHBIM
Haxoxxmenue cTemneHu c TIOKa3aTesIeM, OOBACHSS CEHTSOPb
11 HaTypaJIbHbIM 3HAYCHUA OCHOBAHUA
oKazareaeM CTETEeHH U MOKa3aTels
BelnosiHeHue neiicTBHi CO CTCIICHH, HAXOUTh CEHTAOpb
CTEIICHSIMHU CC 3HAuUEHUs CTETNeHel BuIa
12 _
HaTypaJIbHbIM an (a — motoe
OKA3aTeITeM paloHaIbHOE YUCIIO, N —
P HaTypaJIbHOE YUCJIO). 5
elIeHne TPUMEPOB, CEHTSIOph
coiepIKRaIIX [ToHnmath cMbICI 3aMIUCU
13 | erenems . OOJIBIIINX YHCETI C
MOMOIIBIO JECATUYHBIX
HaTypaJIbHBIM . .
npo0eil u cTeneHei yucia
roKasarejem
10, npuMeHsTh UX B c
CTerneHb ¢ HATYpaIbHbIM PeaNbHBIX CHTYAIUAX.; OKTAOpD
14 | mnoxazarenem. Pemenue
MIPUMEPOB
15 Penrenne ocHOBHBIX 3a/1a4 Pemats 3agaun Ha yacTH, OKTSIOpb
Ha apobu MPOLIEHTHI, TPOTIOPIIUH, Ha
16 Penrenne ocHOBHBIX 3a/1a4 HaX0XKIEHUE IpoOU OKTSIOpb
Ha MPOIICHTHI . (TIpo1IeHTa) OT BETUYHHBI U
17 Pemenne ocHOBHBIX 3a1a4 BETUIHHBI 110 &8 1poou OKTA0pb
Ha JIpOOH U TPOLIEHTHI . (mpoueHTy), ApodH
PelieHne 0CHOBHBIX 3a/1a4 (porenTa), KOTOPHIii- OKTA0DPb
Ha poGH, POLEHTHI H3 COCTaBIISICT OJTHA BEJIMYMHA
b
PEANBHOMN MPAKTUKH OT pyrou.,
18 [IpuBoauTh, pazduparh,

OLICHUBATH Pa3JIN4YHbIC
pelieHus, 3aucy peleHnun
TEKCTOBBIX 3aJ1a4




19 | TIlpu3Haku nenUMOCTH. [IpuMeHATH IpU3HAKK OKTSI0pb
[Tpu3Haku neauMocTy, ACTTAMOCTH, Pa3JIOKCHU Ha OKTA0pB
DPasIOKEHNs Ha MHOXHUTEIH HaTypaJIbHBIX

20 yucel
MHOKUTENH HAaTypaJbHBIX .
quce
PeanbHbIE 3aBUCUMOCTH. [IpuBonuTe, pazOupars, OKTSI0pb

21 [psmast OLICHUBATh pa3nu4HbIC

MIPONOPIIHOHAIEHOCTh pelIeHus, 3auCH PEeIIeHNI
PeanbHble 3aBUCUMOCTH. TEKCTOBBIX 3a/1a4. OKTSI0pb
22 O6paTHas Pacno3naBatb u
IIPOIIOPIIHOHAIEHOCTD OOBSICHATb, ONUPAACH Ha
PeanbHbIE 3aBUCUMOCTH. OTPEACICHUA, TIpsMO OKTSIOpB
23 | Ilpsimas u oOpatHas TpOTOPIHOHANIBHBIC 1
o0patHO
MPOTIOPIIHOHATEHOCTH
IPOTIOPIIMOHAIILHBIE
OKTSI0pb
3aBHCHMOCTH MEXITY
PeanbHbIE 3aBUCUMOCTH. BCINIHHAMH,  IPHBOJIUTH

24 [Ipsimast u oGpaTHas TPAMEPBI 9THX
IPONOPIUOHATEHOCTH. 3aBHCHMOCTCH 13
Pewwerue 3aan. pearbHOT0 MUpa, U3 APYrHX

y4eOHBIX MPEIMETOB.
IIaTh IPAaKTUKO- KTA0pb
Pema a 0 OKTsI0
OpPUEHTHPOBAHHbIE 33/1a4H
KonTtponsHas padota no
Ha Jpo0H, MPOIIEHTHI
25 | Teme "PanmoHanbHbIC ’ ’
anena” psIMYIO U 0OpaTHYIO
IPONOPLHUOHATIBHOCTH,
IPONOPLNH;
AsredOpanyeckue BbIpaskeHusi 27 4acoB
OBnaneTs anredOpanveckoil | HOSIOpb
TEPMHUHOJIOTUEN U
CHUMBOJIMKOH, IPUMEHATH €€
26 | bykBeHHbIE BBIPKCHHUS
B IIPOIIecce OCBOCHUS
y4eOHOT0 MaTepuania.
27 | TlepemeHnsle. HOSIOPb
Jomnyctumele
3HA4YEHUs1 IEPEMEHHBIX
28 Dopmyisl Haxonuts 3HaueHus HOSIOPb
OYKBEHHBIX BBIPAKEHUN TIPU
3aJJaHHbBIX 3HAUEHUSX
29 ®opmyisl, Pemenue OYKB; BBITOJHATh HOSIOPb

3aJIaHUN

BBIYHCIICHHA 110 (bopMleaM.




[IpeoOpazoBanme
OYKBEHHBIX BBIPa)KEHUH.

Brimonsate npeoOpa3oBaHus
IIEJIOTO BBIPAXKECHUS B
MHOTOYJIECH NPUBEICHUEM
NOJIOOHBIX CIIaraeMbIX.
BreinonusaTte YMHOXEHUE
OJTHOWIEHA Ha MHOTOWIEH W
MHOTOYIEHAa Ha MHOTOYJIEH,
OPUMEHSITD (bopmyIbl
KBaJ[paTa CyMMBbI U KBaJpara
Pa3sHOCTH.;

OcymiecTBiATh  pa3ioKeHUe

HOSIOpB

30 [IpaBuna packpbITHS MHOTOYIEHOB Ha MHOXHTEIH
CKOOOK NMyTéM BBIHECEHUS 32 CKOOKHU
obmrero MHOHUTEII,
IIPUMEHEHUS (bopMyIbl
pa3HoOCTH KBaJIpaToB,
hopmyn
COKPAILEHHOI'O YMHOXEHU.
[IpumensTs npeoOpa3oBaHue
MHOTOWJIEHOB JUIsl pELIeHUS
pa3IMYHbIX 33]1a4 U3
MaTEeMaTHKH.
[IpeobpazoBanue Haxomutp 3HAYCHHS HOSIOPB
OYKBEHHBIX BBIPAKCHHH. OYKBEHHBIX BBIPQ)XEHUH IpU
31 Pemenue ynpaxHenuii Ha 3aJJaHHBIX 3HAYEHUSIX OyKB;
IIPUMEHEHHUE IPABUII BBITIIOJIHATH BBIYUCICHUSA 110
PacKpBITHST CKOOOK. (opmynam.;
[IpeoGpasoBanue Beimonsate npeoOpa3oBaHus HOSIOPb
32 OYKBEHHBIX BBIPa)KEHUH. LEJIOTrO BEIPAXCHUA B
[IpuBenenue mogoOHBIX MHOTOJICH
ClIaraeMbIX IPUBEJCHNUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM HOS6Db
CKOOOK.
BoimonssTs YMHOKEHHUE
OJIHOWIEHAa Ha MHOTOWIEH U
MHOIOWIEHa Ha MHOTI'OYJIEH,
IPUMEHSTh (bopMmyIibl
KBaJ[paTa CyMMbI U KBajpara
pPa3HOCTH.;
IIpeobpazoBanue OcCyIecTBIATh  pa3ioKeHue
OYKBEHHBIX BBIPAXKEHUH, MHOTOWIEHOB Ha MHOKUTEIN
33 pacKpbITHE CKOOOK U nyTéM BBIHECEHUS 32 CKOOKHU

MpUBECHUE MOI00HBIX
cllaraeMbIX

o01Iero MHOJKUTEIIS,
NPUMEHEHUS hopMymbI
Pa3HOCTH KBaJpaToB, GopMyI
COKpaIEHHOTO YMHOXEHHUSL. ;
[IpumensaTs mpeoOpazoBaHue
MHOTOYJIEHOB ISl pEeLICHUs
Ppa3IUYHbIX 3a7a4 u3
MaTeMaTUKH, CMEXHBIX
IIPEAMETOB, U3 PEAIBHON
MPaKTUKH. ;




3HAKOMMTHCS C UICTOPUEN
Pa3BUTHSI MAaTEMATHKU;

CBoiicTBa cTENEHN C [IpuMeHsTH CBOMCTBA HOSIOpb
HaTypaJTbHBIM CTEMNEHHU K MpeoOpa30BaHUIO
34 IOKa3aTesemM 1 | Beipaxenuii. BeimonHsaTe
.YMHOXEHUE U JIelIeHHe YMHO>KEHHUE OJJHOUJIEHA Ha
CTETICHEH. MHOTOYJIEH U MHOTOYJIEHA Ha
CBoiicTBa CTENEHU C MHOTOYJICH. HOSIOPh
35 HaTypaJIbHbIM 1
MOKa3aTesieM.
Bo3BezneHue B cTeneHb
MIPOU3BEACHUS U
CTETICHH.
CBoiicTBa CTCIICHU C HOSIOpb
3| HATYPAIbHBIM 1
MOKa3aTesieM.
OnHOYJIEH.
37| MmuorouneHsl 1 OBnazerp  TepMUMITeOpandeckoo| aAeKadpb
OpUMEHSTh €8 CUMBOJIMKOY
38 MHuorouneH 1/1 ero 1 OCBOGHHS  Y4eGHOT( JeKadph
CTaHMAPTHBIN BT HaxoauTh 3HaueHUs
Cnoxenue, BBIPAYKEHHUI npu  OYKBEHHBI nekaopb
39| BBIUUTaHUE, 1 3HAYCHHSAX  OYKB;
MHOTOYJICHOB Gopmynam.; BBIYMCJICHU
40| YMHOXeHue 1 BEITTONHATE my a nekaopb
MHOTOYJIEHOB LIEJIOTO  BBIPAXKEHUS
Pewrenne npumepos Ha HNPUBCICHNEM nexadpb
pacKpeITHEM
41| CHOXCHHE, BEITMTAHHC | CjlaracMblx,
1 YMHOXEHHUE CKOOOK.;
MHOTOWIECHOB Brbimonusars ymHoxe oo
Cnoxxenue, OTHOYJICHA Ha JeKadph
BBIYHTAHIE, MHOTOYJIEH u opmym
42 YMHO>KEHHUE . IIPUMEHATL  KBAAPA'  pasniokeHU

MHOTI'OYJICHOB

KBaJlpaTa pa3HOCTH.;




43

DopMyiIbL
COKpAILIEHHOTO
YMHOKEHUSI.
Bo3Benenue B kBajapar
CYMMBI U pa3HOCTH
JBYX BBIpaKECHUI

44

DopMyiIbL
COKpPAIIEHHOTO
ymHOkeHus .KBaapar
CYMMBI U KBaJpaT
Pa3HOCTH.

45

DopMyiIbl
COKPAIIEHHOTO
yMHOXkeHus. Pa3HOCTh
KBaJpaToB.

46

Pemrenne npumepoB Ha
npuMeHenne Gpopmyin
COKpPAIIEHHOTO
YMHOKEHHS.

47

DopMmyiibl
COKPAIIEHHOTO
YMHOKeHUs. Penenue
MIPUMEPOB

48

Paznoxenue
MHOTOWIEHOB Ha
MHO>KHUTEH, CIIOCOOOM
BBIHECEHHUS OOILETO
MHOYKHTES 32 CKOOKH.

49

Paznoxenue
MHOT'OWIEHOB Ha
MHOYKHTENH CIIOCOO0M
TPYIIUPOBKU

50

Paznoxenue
MHOT'OYJIEHOB Ha
MHOXHUTEJH C
MOMOIIBI0 (hopmyIt
COKpAILIEHHOTO
YMHOKEHHUSI.

51

Paznoxxenue
MHOTOYJICHOB Ha
MHOXHTenu. Pemenue
IIPUMEPOB.

52

KonTtponsHas pabora
Ne2 mo teme

" Anrebpanyeckue
BbIpayKeHus"

Ocy1iecTBIsITh
MHOTOYJIEHOB Ha MH(
IyTEM
BBIHECEHUs 34 CKO
MHO>KHTEJI,
IPUMEHEHUS Pa3HO
KBaJIpaToB,
COKpPalIEHHOTO
YMHOKEHHUSL. ;
[IpumensATH
MHOT'OYJIEHOB bib)
pa3IUyYHbIX 3aja4d u
PEeIMETOB, n3
IIPaKTUKH. ; 3Hak
UCTOPHUEN pa3BUTHA ]

oomer
bopmym
hopmy

yeoOpazoBaHue

CMCECKHBIX

TeKaoph

nekadpb

nekadpb

neKaoph|

neKaoph|

neKaoph|

neKaoph|

SIHBaphb

SIHBapb

SIHBApb

YpaBHeHUA U
HepaBeHcTBa -20 yacoB

53

VYpasHeHue,
npaBuIa
npeoOpa3oBaHMs

Pewrars yMHENWHOE ypaBHEHHE C
OJHOW IIEPEMEHHOM, IPUMEHSA

SHBapb




YpaBHEHUS, IpaBWIa Iepexoja OT UCXOJHOIO
PaBHOCHJIBHOCTb YPaBHEHUS K PABHOCUIILHOMY EMY
ypaBHEHU 0oJ1ee mpoCTOTO BHIA.
54 JIuneiiHOe ypaBHEHHE C 1 [IpoBepsTs, ABAsETCS U SIHBaphb
OJHOM NEPEMEHHOM. KOHKPETHOE
55| Pemenue muHelnblx | 1 SHBApb
YpaBHEHUI
C OJIHOM IIEPEMEHHOU YHUCJIO0 KOPHEM YPaBHEHMUS. ;
[lonOupars mnpumepsl mnap
JIuneitHoe ypaBHeHHE C amce, ABIIAIOMHUXCA S
OMHOR TIePEMEEHOH, pelieHreM JMHEHHOTO
56 penieHne TMHENHBIX YPaBHCHITA € ABYyMA
ypaBHeHmuii NEPEMEHHBIMH.
Pemenue 3amau c CocraBiiTh U peuaTh SIHBaph
S7 ITOMOIIIBIO YPAaBHEHMIA. YpaBHEHUE WIH CUCTEMY
Anroputm. YPaBHEHUH 110 YCIOBUIO
Pemienue 3ama4 ¢ 3a/1auM, UHTEPIPETUPOBATH B SIHBaph
58 MTOMOIIBIO0 YpaBHEHUN COOTBETCTBUU C KOHTEKCTOM
Pemenne 3amay = Ha 3a/1a4¥ MOJYYECHHBIN SHBAPb
59 NIBIDKEHUE C IIOMOIIBIO pe3ynpTar
ypaBHEHUU
Pemenue 3anauy, dbeBpaib
60 COJIEpXKAIUX MPOIICHTHI,
C IOMOUIBIO YPaBHEHU M
JIuneitHOE ypaBHEHUE C [TonObupate mnpuMepsl map dheBpaib
61 IBYMS IEPEMEHHBIMU U qucern, ABJISIOILUXCS
ero rpaguk peleHneM JIMHEHHOTrOo
JIuneitHOE ypaBHEHUE C YpaBHCHU: c JABYMs dheBpaib
62 IBYMS IIEPEMEHHBIMU U IIEPEMEHHBIMU.
ero rpaguxk. Pemenue Crpoutrs B KOOpPAMHATHOU
IIpUMEPOB IIJIOCKOCTHU l"pa(i)I/IK
CrcreMa IByxX JUHEHHOTO  ypaBHEHUS C deBpaib
63 | JMHEHHBIX ypaBHEHUH C ABYMs HCPEMCHHBIMHU,
JIBYMsl TIepeMEHHBIMH HOJIb3YACh rpadukom,
Crcrema 18yx IIPUBOIUTH MIPUMEPBI (bempars
JIMHEWHBIX YPaBHEHUN C DCTICHIA YPaBHCHHUA.
64 Haxonuts pemienue cucremsl
JBYMsI IEPEMEHHBIMH. . .
S m— JBYX JINHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
Cucrema 1Byx beBpaib
65 JIMHENHBIX YPaBHEHUN C
IBYMsI IEPEMEHHBIMU
Cucrema 1Byx dbeBpaib
66 JIMHENHBIX YPaBHEHUN C
IBYMsI IEPEMEHHBIMU
Pewrenne CUCTEM Pewrats cucreMsl ypaBHEHUM dbeBpaib
67 ypaBHEHUH  criocobom CIO0CcOOOM TIOJICTAHOBKH

IIOACTAaHOBKH




Cnoco0 IoACTaHOBKH.

beBpaib

68 Pemenue cucrem
YpaBHEHUI
Pemenue CHUCTEM Pemate cucremsl ypaBHEHU I beBpaib
69 YpaBHCHUH. Croco6 CIIOCOOOM CIIOKCHHUS
CIIOXKEHUS
Pemenue CUCTEM beBpaib
70 ypaBHeHuit. Crocobom
CIIOKEHUS
Pemenne CUCTEM Pewats nuHelHOE ypaBHEHHE | MapT
71 ypaBHeHui.  Pemienne C OJIHOY IIEPEMEHHOM,
3azad. IpUMEHsIS TpaBuja nepexoaa
OT UCXOJHOTO YpaBHEHHUS K
PaBHOCUIILHOMY eMy OoJiee
npocroro Buaa. CTpouTs B
KOOPJIMHATHOM TJIOCKOCTH
rpaduk JMHEHHOTO
YpaBHEHUS C IBYMsI
TepEMEHHBIMU; TIOJTb3YACh
rpadukoMm, MPUBOIUTH
72 KonTtponbHas padoTa MIPUMEPHI PEIICHUS Mapt
No3 o Teme "JIuHeiiHbIe ypaBHeHusi. Haxonutp
ypaBHEHUS" pELLIEHNE CUCTEMBI IBYX
JIMHEWHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMH.
CocCTaBJATh M pelIaTh
ypaBHEHUE WIH CUCTEMY
YpaBHEHUH IO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTY4YEeHHBII
pe3yabTaT
Koopaunats! u rpapuku. Oynkiuu 24 daca
AHaM3 KOHTPOJILHOM N3o00paxkats Ha MapT
73 paboTHI. KOOPJMHATHOM MPSMOIl TOUKH,
Koopaunara Touku Ha COOTBETCTBYIOIINE 33JaHHBIM
psAMOM KOOpPJUHATAM, TyqH
74 UucnoBbie MPOMEKYTKH OTpPE3KU, UHTEPBAJIbL; MapT
75 YUCII0BbIE IPOMEKYTKH. 3alncelBath — UX MapT
PellteHue IPUMEPOB Ha anredpanyecKkoM
PaccTosiHuE MEXK Ty A3BIKE. ; MapT
76 JIBYMS TOUKAMH OtMeuaTh B KOOpAMHATHOU
KOOP/IMHATHOH MPAMOii MJIOCKOCTH TOYKH 10
PaccTosHIeE MEK/TY 3a/IaHHBIM KOOP/AMHATAM; Mapt
. JBYMSI TOUKAMH CTPOUTH rpaq)vmcn HECJIOKHBIX
KOODIMHATHO TIPSIMOI. 3aBUCHUMOCTEH, 3a/IaHHBIX
Pellienie MPUMEPOB. ¢dopmynamu, B TOM YHUCIIE C
[IpsamoyronpHas cucrema TOMOILBIO LUPPOBBIX MapT
78 naboparopuii

KOOpAHHAT Ha IMJIIOCKOCTU




IIpssMmoyromnpHas cucrema Maprt
KOOpAMHAT Ha
79 P 1
IIJIOCKOCTH.
Pewrenue 3ananui.
80 [Tpumeps! rpadukos, 1 [IpumensTs, H3y4aTh | ampeiib
3a7aHHBIX (OpMyTaMU IIPEUMYILECTBA,
[Tpumepsl rpadukoB., HUHTCPIPETUPOBATD anpenb
81 | s3amaHHBIX GOpMyIAMH. 1 | rpaduieckuii crocod
i TaBJICHUS H aHAIHU
[TocTpoenwne rpadukoB. PCICTABIICHHA aHaJli3a
Pa3HOO00Pa3HOM KU3HEHHOU
[Tpumeps! rpadukos, anpesnb
82 1 | undopmanumu;
3aJlaHHBIX (OopMyJIaMu
OcBauBatp MoHATHE QYHKITUH,
[Ipumeps! rpadukos, . anpelb
83 1 | oBiaaeBaTh QYHKIIMOHATIHHOM
3aJlaHHBIX OopMyJaMu .
TEPMHUHOJIOTHEM.
Urenue rpadukoB . anpelb
84 . 1 | Pacno3naBars JTMHEWHYIO
peambHBIX 3aBHCUMOCTEH
¢ynkuuio 'y = kx + b,
Urenue rpadukoB N . anpelb
85 . 1 | omuceIBaTH €€ CBOUCTBA B
peambHBIX 3aBHCUMOCTEH .
56 = 1 3aBHCHMOCTH OT 3HAUCHHH
oHsTHE DYHKIIUU K05 duIIerTOB K 1 b.; anpelb
87 I'paduk Qpynxumm 1 | Crpouts rpaduku muHeiHOI aIpeJib
88 | CgoiicTBa QyHKIHIT 1 | dysxoum, ynxomm y =Ix1; anpenb
Hcnonr3oBath nnudpoBbie anpens
pecypcbl Ul HOCTPOCHMS
rpaduKoB byHKIUH "
89 . . 1 U3y4CHHs X CBOMCTB;
CeoiicTsa yHKuiH [IpuBOAUTH TIPUMEPHI
JIMHENHBIX 3aBUCUMOCTEN B
peanbHBIX ITpoLeccax u
SBIICHUSAX
90 Jlunerinas GyHKIus u e€ 1 [IpuMeHsTh, U3y4aTh arnpenb
CBOMcCTBA. IPEeUMYILECTBa,
91 Jluneitnas QyHKIUSA 1 | uaTEpUPETUPOBATH anpelb
92 [TocTpoeHue rpaduka 1 rpaguyeckuii crocod anpeJb
NTHHEHHO# bYHKIHH IpEeCTaBICHUS U aHaIM3a
PelicHue IPUMEpOB Ha pa3Ho0Opa3HOM KU3HEHHON A
93 MOCTpOCHUE rpaduka 1 unHpopmauy. Ocsansath
JTMHEWHOU QyHKLIUU TIOHATHE (YHKIIHI, .
OBJIAJIEBATh KLIMOHAJIbHON =
94 I'paduk pynkimm y =|x| 1 A (bylv{ 1 Mai
TEPMUHOJIOTHEH. =
95 I'paduk pynkimm y =|x| 1 p . Mai
Pacnio3HaBate uHEHHYO Maii
aif
¢ynkuio y =kx + b,
OIIUCBIBATh €€ CBOMCTBA B
3aBHCHUMOCTH OT 3HAYCHHUN
k03 duumentos k u b.
KonTtponbras pabora Ne4 Crpouts rpaduku ITuHeHHON
o reMme "KoopanHatel u _
26 pA 1 | dynximn, dynkumn y =| x |.

rpaduKy.
OyHkun"

Hcnonb3oBath nudpossie
pecypcehl i IOCTPOCHUS
rpaduKoB QYHKIUI 1
W3YUYCHHS UX CBOWCTB.
[IpuBOoIUTE ITpUMEPBI
JIMHEWHBIX 3aBUCUMOCTEN B




PCAIBHBIX ITPpOLECCaxX U
SABJICHHUAX

[ToBTOpenue u 06061IeHNE -6 YacoB

IToBTOpEHME OCHOBHBIX 1| BoiOuparh, HTPUMEHSTH Mau

MOHATUI OLICHUBATh
1 METOJIOB Kypca 7 Kiacca, CIocoObI CpaBHEHHUS qucel, [Maif
0000111eHIE 3HAHUI 110 TEME « BBIYHCIICHUH, npeoOpa3oBaHuit

Yucna v BIYMCTICHUS BBIPQKCHUI, PpEIICHUS YpPaBHEHHIL.;

OcymiecTBiSITh CAMOKOHTPOJIb

BBITTOJTHSIEMBIX el cTBHI u
CaMOTMPOBEPKY pe3yabTara
BBIYHCIICHUIH, npeoOpa3oBaHui,
MOCTPOEHUM.

Pemate 3amaun W3 peaibHOW KHU3HU,
MPUMEHATh MaTeMaTHYECKUE 3HAHMS
JUISL  pelIeHHWs 3aJad  HM3  JIPYrux

MPEIMETOB.

BriOuparb, mpuMeraTh OICHHBATH | Maii
CIoCOOBI CPaBH SHHUS qrced,
BBIYMCIICHH, npeobpazoBaHuit
BBIPAKEHUI, s ypaBHEHUH. ;
pelieHu CaMOKOHTPOJIb
OcymiecTBiATh JIeHCTBUM u

[ToBTOpEHUE OCHOBHBIX MOHATUI BBITIOJTHSIEMBIX pesynbTaTa

Y METOJIOB Kypca 7 Kjacca, CaMOIIPOBEPKY npeoOpa3oBaHuH,

0000111eHIe 3HAHUI 110 TeMe BBIYHCIICHUH,

98 «AnreOpanyecKue BRIPAKCHUS MOCTPOCHUH.

Pemare 3amaum W3 peasbHOM KU3HU,
NPUMEHITh MaTeMaTH4eCKHe 3HaHUA
JUIS  pemieHwsl 3afad U3 JAPYrux
IIPEIMETOB.
Boibupats, TpuUMeISTh  OLIGHHUBATH
crocoObl CpaBH EHHUSI qrced,
BBIYUCIICHUH, npeoOpazoBaHUH
BBIPKEHUH, s ypaBHEHUH. ;
peleHn CaMOKOHTPOITb
OcyiiecTBIsITh NeNHCTBUN u

[ToBTOpEHNE OCHOBHBIX MOHSATUI BBITIOJTHSIEMBIX pesynbTaTa

1 METOJIOB Kypca 7 Kjacca, CaMOIIPOBEPKY peoOpa3oBaHmid,

000011IeHNE 3HAHU 110 TEME BBIYHCIICHHH,

99 «YpaBHEHHUS U HEPABEHCTBA IOCTPOECHHUH.




Pewrars 3amaum U3 peabHOM JKWU3HU,
NPUMEHATh MAaTeMaTU4YEeCKUE 3HAHUS
JUISL  pelIeHus 3aJady M3 JIPYyrux
MPEJMETOB.
BoiOupate, npuMmersiTh oueHuBath | Mai
CI0COOBI CPaBH EHUSI quced,
BBIYUCIICHUH, npeodpa3zoBaHuil
BBIPAKECHUIA, s ypaBHEHUH. ;
peuicHn CaMOKOHTpPOJIb
OcymiecTBIsITh nefcTBUM u
IToBTOpPEHNE OCHOBHBIX MOHATHI BBITOJTHAEMBIX pe3ysbTara
¥ METOJIOB Kypca 7 Kiacca, CaMOTNPOBEPKY npeoOpa3oBaHmi,
0000I1IeHIEe 3HAaHHH 10 TEME BBIYMCJICHMI,
100 «DYHKIAN 1 MIOCTPOCHHIA.
Pemrare 3amaum U3 peasbHON KU3HH,
MPUMEHATh MaTeMaTHYEeCKUE 3HAHMS
JUISL  pemieHus 3a7ad M3 JIPYyrux
MPEIMETOB.
101 Wrorosas koHTposIbHas paboTa 1 Bo16upath, npuMeHsTh OLIEHUBATH Mau
CIIOCOOBI CPABHEHUS YKCEN, BBIYUCIICHUH,
MpeoOpa3oBaHMI BRIPAKEHUH, PEIICHUS
ypaBHeHUH. OCYIIECTBIIATh
CaMOKOHTPOJIb BBIITOJIHSAEMBIX ACUCTBUN
U CaMOIIPOBEPKY pe3ysibTaTa
BBIYMCIICHUH, TPe0Opa3oBaHUM,
[MOCTPOCHU.
[ToBTOpEHNE OCHOBHBIX NOHITHI U Mai
102 METOJIOB Kypca 7 Kiacca, 1
000011eHIe 3HAHU
OBUIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
8 Kj1acc
Ne Tema ypoka Koagso OcHOBHBIE BUBI Jlara
n/n 4acoB HeATeJIbHOCTH
00y4Yar I XCs
Uucna u Beruucinenus. KsagpatHaeie kopHH -15 yacoB
DopMynHpoOBaTH CEHTSIOph
KBapaTHbIii KopeHb ompeneseHne KBaJpaTHOTO
1 1 | xopHs U3 umcna,
13 4ncia
apu(MeTHYECKOTO
KBaJPAaTHOTO KOPHSI.
[IpumensTs onepanuto CEHTSIOph
[Tonsitre 06 M3BJICUCHHS KBAJIPaTHOTO
2 HUpPpALMOHAIEHOM 1 | xopHs U3 yKMCla, UCTIONB3YS
qyucIe pu HE0OXOIUMOCTH

KJIBKYJIATOP.




JlecaTuynble OuenuBathb KBaJpaTHbIE CEHTSIOpb
3 TPUOTKCHUS KOPHU IIEJIBIMA YHUCIIAMH U
HppaMOHAIBHBIX JECSITHYHBIME JIPOOSMU.
qucel
Jlecatuunble CEHTSIOpb
4 MPUOIIMKCHHS
HppAIMOHAIBHBIX
quce
) JleicTBUTENIBHBIE CpaBHuBath u CEHTSIOpb
qucna YIOPSI0YMBATH
CpaBHeHue palnyOHAIIBHBIC U CEHTSIOpb
6 NENCTBUTEIBHBIX UppalMOHAJIbHBIE YHCIIA,
qucen 3aMMCaHHbIE C TOMOUIBIO
CpaBHeHUe KBaJIPaTHBIX KOPHEH. CEHTSIOPh
7 JIEUCTBUTENbHBIX BremonaaTe orepanuu C
quces HWppaIrMOHATBHBIMA
YHCIIaMHU.
8 Apudmernueckuit HccnenoBate ypaBHEHHE X2 CEHTSIOph
KBaJpaTHBIA KOPEHb = a, HaxoJWUTh TOYHBIC U
9 VYpaBHeHue Buaa x> = NpUOMIKEHHBIE  3HAYCHUS CEHTSOPD
a KopHel nipu a > 0.
CBolicTBa HccaenosaTs cBoOMCTBA CEHTSIOPb
10 apupMETHIECKUX KBaIPAaTHBIX KOPHEH,
KBaJPaTHBIX KOPHEH IIPOBOJIS1 YUCIIOBBIE
CaolicTBa JKCIIEPUMEHTHI C CEHTSIOph
11 apumMeTnyecKux HCITOJIb30BAaHNEM
KBaJPaTHBIX KOPHEH KaJIbKYJISITOpa
(koMITBIOTEDA).
[IpeoGpaszoBanue Jloka3biBaTh CBOMCTBA CEHTSIOph
YHMCJIOBBIX apumMeTUuyeCcKux
12 BBIPaXCHUH, KBaJIpaTHBIX KOPHEH;
coacpxarux Beinonsare
KBaJpaTHbIE KOPHU peo6pasoBaHms
IIpeobpasoBanmue BBIPAXXEHUI, COJEPIKALIUX CEHTAOPD
THCIOBBIX KBaJIpaTHbIE KOPHHU.
13 BBIPA)KCHUH, Breipaxars nepeMeHHbIE U3
coacpxalinx dbopmyn. BeranucasTs
KBaZIpaTHBIC KOPHH 3HAYEHUsI BBIPAXKECHUM,
Hpeo6pa30BaHHe coJeprKalux KBagpaTHbIe OKTH6pI>
YUCIOBBIX KOPHH, HUCIOJIB3Ys IPpHU
14 BBIPAKEHHI, HE0OX0IMMOCTU
CoACpKanX KaJIbKYJIATOP. Hcnonbp3oBath
KBaApaTHBIC KOPHU B X0JI¢ peIICHU 3a1a4
TpeoGpasoBaniue 3J€MEHTapHbIE OKTSIOpb
UHCIIOBLIX HpeI[CTaBJ'Ie}-II/IH, CBSI3aHHBIE
15 o C IpUOMKEHHBIMU
3HAYEHUSIMU BEJTMYUH.
CoJIepKaIINX

KBaJ[paTHbIE KOPHU

3HaKOMUTBHCS C UCTOPHEH
pa3BUTHUA

MaTEMAaTUKH




Yucaa u BerunciieHusa. CTeneHpb ¢ NedabIM OKa3arejieM-7 4acoB

Crenens ¢ 1eJIbIM ®opMyIMpOBATH ONPEACIECHUE | OKTAOpH
16 oKa3aTesieM CTETICHH C LEJIBIM
IIOKA3aTEJIEM.
CrannapTHas 3anuch [IpencraBnsTe 3anuch OKTSIOpb
YHUCIa. OOJIBIIINX W MAJIBIX YHCET B
Pa3mepsr 00beKTOB CTaHJApPTHOM BHJIE.
OKpPYXKAIOILIEro MuUpa CpaBHuBath yncia u
(0T IEeMEHTapHBIX BEJIMYMHBI, 3alIMCAaHHBIC C
17 YacTHIl J10 WCIIOJIb30BAHUEM CTEIICHH
KOCMHYECKUX 10
00BEKTOB),
JUTUTEIIBHOCTD
IIPOLIECCOB B
OKPYXKaIOIEM MHUPE
18 CBoiicTBa cTENEHN C Hcnonb3oBath 3anuch 4ucena B | OKTAOpb
L[eJIbIM TIOKa3aTesieM CTaHJAPTHOM BHJIC TSI
CBolIicTBa CTEIICHU C BBIPAKEHUS PA3MEPOB OKTSIOpB
19 L[eJIbIM TIOKa3aTesieM 00BEKTOB, IIIUTEIBHOCTH
20 CBOIiCTBa CTENEHHU C POIECCOB B OKPYKAKOIIEM OKTSIOpB
IEeJIBIM ITOKa3aTelIeM mupe. PopmynupoBars,
CBOIICTBA CTETICHH C 3aMKMCBIBaTh B CAMBOJIMYECKOM OKTAODb
21 LIEJIBIM MOKa3aTesieM (hopme 1 HILTIOCTPUPOBATH
IIpUMepamMu CBOMCTBA CTEIEHU OKTAODb
C LEJBIM ITOKA3aTEIEM.
[IpuMeHsTh CBOMCTBA CTENIEHU
Ui IpeoOpa3oBaHUs
. BBIPAXKEHUI, COIAEPIKALIUX
29 CBoiicTBa CTENEHU C CTEIIEHH ¢ LEbIM
TEHRIM HOka3aTeIeM nokasaresneM. BeinonHsaTh
JICHCTBHUS C YNCTIAMU,
3allMCaHHBIMU B CTaHAAPTHOM
BUJIE (YMHOXKEHUE, JICTICHHE,
BO3BEJ/ICHUE B CTETICHD)
Anrebpanveckue BeipaxkeHus. KBaapaTHblil TpEXuiieH-5 4acoB
23 KBanpaTHbiii TpéxuiieH Pacno3naBats KBaJIpaTHbBIM OKTSOPh
TPEXUJIEH, YCTAaHABIMBATh OKTAOPb
24 KBanpatublit TpéxuseH BO3MOJKHOCTB €ro pa3jIoKEHUA
Ha MHOXXUTENIN
Pa3znoxenue PacknanpiBath Ha MHOXKHUTEIH OKTSIOpb
o5 KBaJpaTHOTO KBaJIPAaTHBIN TPEXUIIEH C
TpéXusieHa Ha HEOTPUILIATEIIbHBIM
MHOXHUTEIN JTUCKPUMHUHAHTOM
Paznoxenue HOSIOpB
26 KBaJpaTHOTO
TPEXWICHA HA
MHOXHUTEIN
KontponsHas pabora Pemate AnreGpandeckue HOSA0pb
27 1o TeMaM BBIpa)KCHUSI.

"KBaznpaTHble KOpHH.




Crenenu. KBagpartHsiii
TpexusieH"

Anrebpanyeckue BBIpaxe

Hus. AnreOpanyeckas qpoob- 15 yacos

28 AnreOpandeckas 1 | 3anmceiBath anrebpandeckue HOSIOpb

1po0b BBIPAKCHUSI.

JlommycTuMBbIE 3HAUYCHUS Haxomuts 006macthb HOSIOPB

IICPCMCHHBIX, OoIIpeeIeHUs palMOHaILHOIO
29 BXOUIINX B 1 | Berpaxenns.

anreOpandecKue

BBIPAKCHUS

JlomryCTHMBIE 3HAUCHHSI HOSIOpb

MepeMEHHBIX,
30 BXOJISAIINX B 1

anreOpandecKue

BBIPKCHUS

DopMyIUpOBaTH OCHOBHOE HOSIOpb

31 OCHOBHOE CBOMCTBO 1 CBOMCTBO airedpandeckoi

anredpanveckoi qpoou JIpoOU U IPUMEHSITH €ro JUIs

npeoOpa3oBaHus Ipooeil.

32 Coxkpaienue apooeit BrimonHsaTe neiicTBus ¢ HOSIOpb
33 Coxkparienue apoGeit anreOpanvdecKuMu IpoOsMH. HOSIGPb
34 Coxkpaienue apooeit HOSIOpb

Crnoxenue, [IpumeHnsaTh mpeoOpa3oBaHUs HOSIOpb

BBIYUTAHUE, BBIPXKEHU [T pelieHus
35 YMHOXEHHUE U JICJICHNE 1 | 3aga4y. BeIOMHSATE IeiicTBUS C

anreOpanvecKux anreOpanvdecKuMu IpoOsMH.

npooei

CrnosxeHue, BBIYUTAHUE, HOSIOpB
36 YMHO>KEHUE U JICTICHHE

anredpandeckux apoden

CrnosxeHue, BBIYUTaHUE, neKadpb
37 YMHO>KEHUE U JIeTICHHE

anredpandeckux apoden

CnoxeHue, BBIYMTaHHE, nexabpb
38 | yMHOXEHHUE U JieTICHHUe

anreOpandeckux Jpooei

IIpeobpazoBanue BeinonnaTe nencTeus ¢ nexabpb
39 BBIPAKEHUH, areOpandeckuMu ApoOsSMHU.

coJiepKaIux Bripaxars nepeMeHHbIE U3

anreOpanyeckue Apoou ¢bopmyn (pu3nveckux,

IIpeobpazoBanue reOMETPUYECKHUX, nexaodpb
40 BBIPKEHUH, OTIHCBIBAIOLINX OBITOBBIE

CoJIepKaIINX CUTYaIUH)

anreOpandeckue Apoou

[IpeoOpazoBanme Jexabpb
a1 BBIpaXKCHUM,

coJiepKaIux

anreOpandeckue Apoou




KonTtponsHas pabora o Pemats 3aganus o reme JeKadpb
42 | Teme "AnreOpanyeckas 1 | «Anrebpanueckas 1poOb»
IpoOs"
VYpaBHenus u HepaBeHcTBa. KBaspaTHble ypaBHEHUS -15 yacoB
43 | KsanparHoe ypaBHEHHE 1 | Pacrio3HaBath KBaJipaTHbIE nexaopb
YpaBHEHUS.
44 Hemnonnoe kBagpatHoe 1 3aHHC?BaTL(bOpMyHy nexkadpb
ypaBHEHUE KOpHEH KBaJIpaTHOTO
YpaBHEHUS; pelaTh nexaopb
KBaJ[paTHbIC YPaBHEHUS —
45 HenonHoe kBagpaTHOE 1 | HOMHBIC M HEMOJTHELE.
ypaBHEHHUE [TIpoBoauTs mpocTeImne
UCCJIEIOBAHUS KBAJPaTHBIX
YpaBHEHUM.
16 ®opmyiia KOpHEH 1 Pewrars ypaBHeHus, nexaoppb
KBa/IpaTHOTO ypaBHEHUS CBOJISIIIIMECS K KBAJPATHBIM,
47 ®opmyna KOpHEMH 1 | € momoIbIo npeo6pa3ovBaHm71 nexadpb
KBaJ[paTHOTO yPaBHEHUS 1 3aMEHOM NepeMeHHOH.
48 dopmyna KOpHEeH 1 nexadpb
KBaJIpaTHOTO ypaBHEHUS
49 Teopema Buera 1 | ®dopmynupoBath TEOpEMY neKkadpb
Buera, a Takike o0patHyio - | gypapy,
TEOpeMy, IPUMEHSTH 3TU
TEOPEMBI JUIs pEICHUs 3a/1a4.
HaoOmronars
50 Teopema Buera 1 | u aHAIM3UPOBATh CBS3H
MEX1y KOPHAMHU U
koddpureHTamMu
KBaJIpaTHOTO ypaBHEHUSI.
Pewienne ypaBHeHui, Pewrate TekcToBbIE 3a1aUn SIHBAph
51 CBOJIALIINXCS K 1 | anreGpanyeckum criocooom:
KBaJIpaTHBIM NEPEXOUTH OT CIOBECHOM
Pemenue ypaBHeHui, (GopMyIHPOBKH yCIOBHS SIHBaph
52 CBOJISIINXCS K 1 | 3amaum K anredpandecKoi
KBaJIpaTHBIM MOJIETIH IYTEM COCTABJICHUS
IIpocreiimme YpaBHCHH; peLIaTh
53 ,Z[pO6HOpaI_II/IOHaJIBHBIe 1 | COCTaBICHHOC YpaBHCHHUE,
YpaBHCHUS HUHTCPIPETUPOBATH
Tpocreiiimme pe3ynabTaT. 3HAKOMUTHCS C
54 JIpOoOHOpaIOHATbHbBIE 1 | MCTOpHEH pa3BUTHS alreOpbl
ypaBHEHUS
Perienune TeKCTOBBIX SIHBaph
3a]1a4 C TOMOLIBIO
55 KBaJIpaTHBIX 1
YpaBHEHUH
Perienune TeKCTOBBIX SIHBaph
56 3a/1a4 C IOMOILbIO 1
KBaJPaTHBIX YPaBHEHUU
KontponeHast pabora mo Pemats 3aganus mo reme STHBaph
o7 TEME "KBanpaTHsle 1 | «xBazgpaTHbBIE YpaBHEHUS»

ypaBHeHus"




VYpaBuenus u HepaBeHcTBa. CrucTeMbl ypaBHEeHUM — 13 yacoB

JIuneiitHOE ypaBHEHUE C Pacnio3naBats JInHEHBIE SIHBaph
JBYMsI IEPEMEHHBIMH, ypaBHEHHUSI C IByMSI
58 ero rpaduk, MpuMepsI IIEPEMEHHBIMHU.
perenus ypaBHeHuH B CtpouTth rpaduKu JIHHEHHBIX
HEJIBIX YUCIIaxX ypaBHCHH, B TOM YHCIIC
JIuneliHOE ypaBHEHHUE C HCIIONB3YS HUMPOBbIE STHBaph
JBYMsI IEPEMEHHBIMU, pecypcsl
59 ero rpaduk, npumMeps
peunieHust ypaBHEHUH B
LENbIX YUCIIaxX
JIuneiiHoe ypaBHEHHE C deBpanb
JBYMsI IEPEMEHHBIMH,
60 ero rpaduk, mpuMeps
penieHust ypaBHEHUH B
LENbIX YUCIIaX
Pemienne cucrem Pemate cucremsl AByX deBpain
JIBYX  JIMHEWHBIX JIMHEWHBIX YPABHEHHI C
61 ypaBHEHUI C JBYMsI IEpEMEHHBIMU
IOBYMs IIOJICTAHOBKOM M CJIOKEHHUEM.
IIEPEMEHHBIMU
Pemenne cucrem dbeBpaib
JIBYX  JIMHEUHBIX
62 ypaBHEHUN c
IOBYyMs
IIEPEMEHHBIMU
Pemenune cucrem GbeBpaib
JIBYX  JIMHEUHBIX
63 ypaBHEHUU c
IOBYMs
IIEPEMEHHBIMU
Ilpumepsl  permieHus Pemats nipocreitiue dbeBpaib
64 CUCTEM HEJIMHEHHBIX CUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUH C JByMs YPaBHEHUN HE SABISIETCA
IIEPEMEHHBIMU JMHEWHBIM.
IIpumepsl  pemieHust beBpaib
65 CUCTEM HEIUHEHHBIX
YPaBHEHUH C JByMs
IIEpEMEHHBIMU
I'padpuueckas [TpuBoaMTH rpaduuecKyro beBpaib
MHTEPIIpETALMS MHTEPIPETALMIO PELICHUS
66 YPaBHEHUS C ABYMS YPaBHEHUS C ABYMS
IIEPEMEHHBIMHU U CUCTEM NIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPAaBHEHUN C YPaBHEHUH C ABYMs
IBYMsI IEPEMEHHBIMU IIEPEMEHHBIMH.
I'padpuueckas dbeBpaib
MHTEPIIpETALMS
67

YPaBHEHHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM




JIMHEWHBIX YPABHEHUN C

ABYMA ICPECMCHHBIMU

Pemenue TekcToBBIX Pemate TekcTOBBIE 3amauu beBpaib
68 | 3amad c mHOMOIIBIO 1 | anreOGpanueckum crocooom

CUCTEM ypaBHEHUI

Penienune TeKcTOBBIX dbeBpanp
69 | 3amad c MOMOIIBIO 1

CUCTEM ypaBHEHUI

Pemenne TeKCTOBBIX beBpaib
70 | 3ama4 c TOMOIIBIO 1

CUCTEM ypaBHEHUI

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa — 12 yacoB

71 I-II/ICJIOBI)Ive HEpPaBEHCTBA 1 @opMynHpoOBaTH CBOWCTBA MapT

U UX CBOMCTBA YHCIIOBBIX HEPABEHCTB,
79 Yucnossle HEpaBEHCTBA 1 HWIUIFOCTPUPOBATE HX Ha MapT

1 WX CBOMCTBA KOOPJIMHATHOU TIPSIMOH,

HepaBeHCTBO C 01HOI JI0Ka3bIBaTh alNreOpanyecKu. MapT
73 TepeMEHHOi 1 [IpuMeHnsTH CBOMCTBA

HEPABEHCTB B XOJI¢ PEIICHUS
3ajad.

JIuHeitHbIe HEpaBEHCTBA Pematp nuneiinbie MapT
74 C OJTHOM TIEPEeMEHHOU U 1 | HepaBeHCTBa C OJTHOM

UX pEIlCHUE IepEMEHHOH, N300pakaTh
75 JluneiiHble HEpaBEHCTBA 1 | peuieHUE HEpaBEHCTBA HA MapT

c YHCIIOBOM MPSIMOMA.

OJHOU MIEPEMEHHOU U

UX pEILICHUE

Jlunerinwie MapT
76 HEPABEHCTBA C OJHOMI 1

IIEPEMEHHOM U UX

pelieHne

Cucrempl TUHENHBIX Pemats cucteMsl JIMHENHBIX MapT
77 HEPABEHCTB C OJHON | | HEPaBEHCTB, n300paXkaThb

IIEPEMEHHOM U UX pEllIeHNEe CUCTEMbI HEPABEHCTB Ha

pelienue YUCIIOBOU NPSMOM

Cucrembl TUHENHBIX MapT
78 HEPABEHCTB C OJHOMN 1

IIEPEMEHHOM U UX

pelieHne

Cucrembl TUHENHBIX MapT
79 HEPABEHCTB C OJHOMN 1

MIEPEMEHHOM U UX

pelieHne

N3o6paxxenue anpenb

peLIeHus TUHENHOTO
80 HEPaBEHCTBA U UX 1

CUCTEM Ha YUCIIOBOU

IpsIMOM




N3o6paxenue anpenb
peuieHus JTMHERHOTO
81 HEPaBEHCTBA U UX 1
CUCTEM Ha YUCIIOBOU
psAMOM
KonTponbHas pabora Pemare  3agHme  1nmo  Teme| ampenb
82 10 TeMaM 1 | «HepaseHcTBa , CUCTEMBbI
"HepaBeHcrsa. YpaBHEHU»
Cucremsbl ypaBHeHUI"
OyHk1uu. OCHOBHBIE TTOHATHUS — 5 4aCOB
83 Tomsie (yHKimI 1 Hcnonb3oBarh QyHKIMOHAIBHYIO anpenb
TEPMHUHOJIOTHIO U CHUMBOJIHKY.
Ob6nacTb onpeaeneHus BoruncnsaTe 3HaueHUs QyHKUINH, anpesnb
84 Y MHOXECTBO 1 | 3anaHHBIX dbopmynamu (ipu
3HA4YEeHUU (PYHKITIU HEO0OXOAUMOCTH UCTIOJH30BATh
KaJIbKYJIATOD);
COCTaBIIAThH TaOIUIIbI 3HAYCHU anpenb
85 Criocotet 3a2\1,aHHﬂ 1 | dyukuuu. CTpouTh 1Mo TOYKaM
ymrcuit rpaduku QyHKIUH.
OnuceiBaTh CBONCTBA PYHKIINUU arnpenb
Ha OCHOBE €€ rpaduuecKoro
86 I'padux byaxIM 1 | mpeacrasnenus. Mcrmonp3oBaTh
(GYHKITMOHATBHYO
TEPMHUHOJIOTHIO U CUMBOJIHKY.
HccnenoBaTh npumepbl anpesnb
rpauKOB, OTPAKAIOIINX anpenb
peasibHbIE MPOIECCHI U SIBICHUS.
CpoiicTBa (yHKITUH, [IpuBOAUTH IPUMEPHI TPOLIECCOB
87 HX OTOOpaKEHUE Ha 1 | u ssBIEHUN C 3aJaHHBIMU
rpaduke cBoiictBamu. Mcmosib30Bath
KOMITBIOTEPHBIE TIPOTPaAMMBbI IS
noctpoenus rpadukoB GyHKIuH
U U3y4EHUS UX CBOMCTB
Oynkuuu.Yucnosslie GyHKINH -9 4acoB
Haxomuts ¢ momorsto rpaduka anpenb
88 UrteHue U NOCTPOCHUE 1 GbyHKIIMM 3HAUYEHUE OJTHOU U3
rpaduKoB QYHKIHI paccMaTpUBaEMbIX BEJTMUYHUH T10
3HAYECHUIO JPYTOM.
ITpumeps! rpaduxoB B HecloXHBIX cydasx BeIpaXkaTh arpesb
89 GbyHKLIUH, 1 bopmyIoit 3aBUCUMOCTD
OTpaKaIOIINX
pealIbHbIE MPOIIECCHI
OyHKIUH, OnwuceIBaTh XapakTep U3MEHEHUs arpesb
OTIMCBHIBAIOLINE OJTHOW BEJIMYMHBI B 3aBUCUMOCTH
90 IpSMYIO U 00paTHYIO 1 | OT U3MeHenns Ipyroi.
IIPONOPLIMOHAJIBHBIE
3aBHCUMOCTH, UX
rpaduxu
91 l'unepOona [Toka3bIBaTh CXeMaTUYECKH anpenb
92 Tunep6ona MIOJIOKEHUE HA KOOPAMHATHOM anpeItb

TUIOCKOCTH TpaduKoB




93 I'paduk pynkimm y = 1| dyskuwmii Buma: y=x2,y=x3, | mai
X2 y= Vx| y

94 | TI'padux pynkun y = 1| =|x|. Ucnomb30BaTh Maii
X2 (GYHKIMOHATBHOTPaQUIECKUE
OYHKIUU Yy =X2, y = X3, MPEACTABIICHUS JUISl PELIECHUS U Mau
y=Vx, y=Ix|; MCCJICIOBAaHUS YPAaBHEHUM U

95 rpaduueckoe pericHue 1 | cucrem ypaBHenuii. [IpumeHsTH
YpaBHCHUU U CUCTEM U(POBBIC PECYPCHI IS
ypaBHEHUU nocTpoeHus rpadukoB GyHKIUH
OYHKIUU Yy =X2, y = X3, Mau
y =YX, y=x;

96 rpaduueckoe pericHue 1
YpPaBHEHUH U CUCTEM
YpaBHEHUU

[ToBTOpeHue u 06001IeHNE — 6 YacoB

[ToBTOpEHUE Bo16upate, NpuMeHsTh, Mau
OCHOBHBIX TTOHSATHH H OIICHUBATH CITIOCOOBI CPABHCHHUS

97 METOJIOB KypcOB 7 1 8 1 | gyncen, BEIUUCIICHUH,
KJ1accoB, 0000111eHne npeoOpa3oBaHU BIPAKEHHI,
3HaHUU peuieHust ypaBHEHU.
[ToBTOpEeHME OcymecTBISITh CAMOKOHTPOJIb Maif
OCHOBHBIX ITOHATHH U BBITIOJIHAEMEBIX JICUCTBHI U

98 METOJIOB KypcoB 7 U 8 1 | camomnpoBepKy pe3ynbTaTa
KJIacCOB, 0000IIIcHIE BBIYUCIICHHH, TPe0Opa3oBaHUH,
3HAaHUN noctpoeHuid. Pemare 3apaun u3
[ToBTOpEHue peaabHOM )XKM3HU, TPUMEHSTH Mait
OCHOBHBIX TIOHSTHUH U MaTeMaTHYECKHE 3HAHUS IS

99 METOJIOB KypcoB 7 U 8 1 | pemienus 3a1a4 u3 Apyrux
KJ1accoB, 06001IeHne npeaMeToB. Pemarh TeKCTOBbIE
SHAHUU 3a/1a4y, CPaBHUBATh, BLIOUPATh
T[loBTOpEHHE crocoObl peleHus 3a1a9u Maii
OCHOBHBIX ITOHATHH U

100 | wmetomoB KypcoB 7 u 8 1
KJIaccoB, 0000I1eHIE
3HAHUM

101 Hrorosas 1 Mai
KOHTpOJIbHAas paboTa
[ToBTOpenue Maiu
OCHOBHBIX TIOHSATHH H

102 | wmeton0B KypcoB 7 1 8 1
KJIaccoB, 0000I1IeH1E
3HAHUMN
OBIIEE
KOJIMYECTBO
YACOB I10 102
ITPOI'PAMME

9 KJ1ace




CBOOAINIMUXCA K JIMHEWUHBIM

Ne Tema ypoka Kouaso OcHoBHbBIE BU/BI 1eSITEJILHOCTH Hara

n/n 4acoB 00y4yarImXxcs

Uucna v Beruncienus. JlelicTBUTENbHbBIC YKCa- 9 4acoB
Pa3BuBaTh mpeacTaBiIeHHs O YUCIIAX: OT
MHOECTBA HATypaJIbHBIX YHCEII JI0
PanmonaneHbie uncna, MHOECTBA JCHCTBUTEIbHBIX YUCEIL.;

1 HppaIMOHAJIbHBIE YHCIIa, 1 O3HAaKOMUTBCS € BO3MOKHOCTBIO
KOHEUYHBIE 1 OECKOHEUHbIE IPEJICTaBICHUS JEHCTBUTENILHOTO Yncia
NECSITUYHBIC TpOOHU KaK OECKOHEYHOU JeCATUIHOU qpo0H,

MPUMEHSATD JIECATUYHBIE TPUOTIHKCHUS
paloOHATBHBIX U UPPALIMOHAIBHBIX YUCE.
MHO0XeCTBO TEUCTBUTEIHHBIX -3anuceiBaTh, CpaBHUBATH u
2 YHUCEI; IEHCTBUTEIIbHBIC 1 | ymopsimouuBaTh  JI€HCTBUTEIIbHBIC
yuclia Kak 0ECKOHEUHbIe yucna
NeCSITUYHBIE TPOOH
B3anMHO oHO3HAYHOE -N300paxkaTh neiCTBUTENBHBIE YMCTIa
COOTBETCTBUE MEXKIY TOYKaMH KOOPAMHATHOU TIPSMOM.
3 MHOECTBOM 1
JNENCTBUTENBHBIX YHCET U
MHOECTBOM TOYEK
KOOPJIMHATHOM MpsIMOit
CpaBHEHME IEHCTBUTENBHBIX -3anuchIBaTh, CPAaBHUBATH U
4 qnﬁ:en, apumeTnyeckue 1 YHOOPSA0YMBATH ICUCTBUTEIBHBIE YACIIA.
JNENCTBHUS C
JNEHUCTBUTEIbHBIMU YUCIIAMU
-BbINONIHATH, coyeTast yCTHbIE U
" MUChbMEHHbIE TPUEMBI, apupMETHIECKHE
[TpubmmkEHHOE 3HAUCHHE .
5 I — TOUHOCTL 1 JEUCTBUS C pauHOHanLHHMH:{HCHaMH;

HAaXOJIUTh 3HAYECHUS CTEIIEHEH C LIeJIbIMU

MIPUOJTHKCHHS .
MOKA3aTeJISIMU U KOPHEW; BBIUUCIATh
3HAUYEHMS YHCIIOBBIX BBIPAXKEHUII.

6 Oxkpyraenue yucen 1 AHanu3upoBaTh U JENATh BBIBOJBI O

TOYHOCTH NMPUOIMKEHUS
JICCTBUTENILHOTO YUCIIA IPU PELLICHUH

7 Oxkpyrnenue uncen. Pemenne 1 3a/1a4.

puMepoa. -OKpyrasTh AEMCTBUTEIBHBIE YKCTA,
BBITIOJIHATH IPUKUIKY pe3yibTaTa
BBIYMCIICHU, OLIEHKY 3HAYE€HUN YMCIIOBBIX
BBIPaKCHUM.

8 BxonHas koHTpoJsibHas paboTa. 1
TIpHKHKA 7 OlCHKa -OKpyrasTh AeMCTBUTEIbHBIE YKCTA,

. BBITIOJIHATH IPUKUAKY pe3yibTaTa
9 pe3ynbTaTOB BHIYMCIICHUM. 1 . .
. BBIYMCIICHUH, OLIEHKY 3HAUYEHUN YMCIIOBBIX
Peuienne ynpaxHeHuil. .
BBIpaKEHUI.
YpaBHeHusI 1 HepaBeHCTBA. Y PAaBHEHHS € OHOI mepeMeHHOM — 14 yacoB
JIuneiiHoe ypaBHEHHUE. -OcBauBaTh, 3aIOMUHATh U IPUMEHSTh
10 Pemenue ypaBHeHui, 1 | rpaduyeckue MeTOIBI IPH pEIICHUN




JInneliHOE ypaBHEHHE.
Pewrenne ypaBHenui,

YpaBHEHUM, HEPABEHCTB U UX CUCTEM. -
Pacnio3naBars 1ienbie U IpoOHBIE

1 CBOJSIILIMXCSA K JIMHEHHBIM YpaBHEHUS.
PemaTp nuHeliHbIE U KBaIpAaTHbBIE
KBagparHoe ypaBHeHHME.
. YpaBHEHUS, ypaBHEHUS, CBOISAIINECS K
12 Pemenue ypaBHeHui, -
CBOJAMIXCA K KBaJPATHEIM HUM, IPOCTEUIINE APOOHO-PALMOHATIBHbIE
ypaBHEHUs
-IIpemmaratb BO3MOKHBIE CIIOCOOBI
KBagparHoe ypaBHeHHME.
13 Pemmere ypapHenuil, pelIeHus TeKCTOBBIX 3aj1a4, 00CYKIaTh UX
U pelaTh TEKCTOBBIE 3a/1a4K Pa3HBIMU
CBOJSILIUXCA K KBaJPaTHBIM
crocobamu
14 bukBanpaTHble ypaBHEHUS Pemats OukBaspaTHBICypaBHEHUS.
15 buxBanpaTHbie ypaBHEHUS.
Pemenne ypaBHeHuit
[Ipumeps! pemenus -Pemath ypaBHEHHUsI TpEThEN U YETBEPTOU
16 YPaBHEHUH TPEThEN U CTEINEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.
YETBEPTOU CTETEHEN
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumeps! pemenus
17 YpaBHEHUH TPEThEHl U
4eTBEPTOM CTENEHEeH
pPa3IoKEHUEM HAa MHOKUTEN
Pemrenue -Pemats npoOHO-paroHaIbHbIE
18 JTPOOHOPAIIMOHATILHBIX ypaBHEHUS.
ypaBHEHUH
Pewrenne
19 JTPOOHOPAIIMOHATILHBIX
ypaBHEHUM
20 Pemrenne TekCTOBBIX 3amay [IpemnaraTth BO3MOKHBIE CIIOCOOBI
anredpanvyeckuM MeTOJ0M pelIeHHs TEKCTOBBIX 33/1a4, 00CyX/1aTh UX
Pellieare TeKCTOBBIX 3a7a4 Ha H peuIaThb TCKCTOBLIC 3a/la4M PAa3HbBIMHU
21 JBIKCHHE CII0CO0aMH. ;
Are6GPANYECKIM METOTIOM 3HAKOMMTBHCA ¢ UCTOPUEH pa3BUTHSA
Perenne TeKCTOBBIX 3aa4HA MaTCMATHKH.
22 COBMECTHYIO palboTy
anreOpandeckuM MeTOI0M
OcymiecTBiATH CaMOKOHTPOJIb
KonTtponsHas pabora Nel mo BBITIOJIHAEMBIX JNEeNCTBUI u
23 TeMe "YpaBHEHUS C OJHOU CaMOIIPOBEPKY pe3yJbTaTa BBIYHUCICHUM,
nepeMeHHoun" npeoOpa3oBaHUi, TOCTPOCHUH.
YpaBHeHusi u HepaBeHcTBa. Cucrembl ypaBHennii-14 yacos
AHanu3 KOHTPOJIBHOM -OcBauBaTh U IPUMEHSATH IPUEMBI
24 paloThl. YpaBHEHHUE C IBYMS pELIEHUs] CUCTEMBI BYX JIMHEHHBIX
NEpEMEHHBIMH U €T0 rpaduk YPaBHEHUH C ABYMS IEPEMEHHBIMU U
o5 VYpaBHeHHUE ¢ IByMS CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX

NEepEMEHHBIMH U €T0 rpaduk

OJIHO YPABHCHHUC HC ABJISAACTCA JIMHEUHBIM.




Cucrema ByX JIMHEHHBIX

-Ucnonk30BaTh

26 YPaBHEHUH C ABYMS dyHKIIMOHATBHOTpadUIECKUe
IIEPEMEHHBIMU U €€ pelleHUE MPE/ICTABIICHUS IJIsl PEIICHUS 1
Cucrema ByX JIMHEHHBIX UCCIIEI0BAHUS YPABHEHUM U CUCTEM.
27 YpaBHEHUH € ABYMs
IIEPEMEHHBIMU U €€ pelIeHUE
Cucrema ByX JIMHEHHBIX
28 YpaBHEHHH C ABYMSI
IIEPEMEHHBIMU U €€ pelLICHUE
Cucrema ByX JIMHEHHBIX
29 YpaBHEHHI C IBYMS
MIEPEMEHHBIMH U €€ pelleHe
OcBanBaTh U IPUMEHSTH TPUEMBI
Pemenue cucreM nByx PELICHUSI CUCTEMBI IBYX JTUHEUHBIX
30 ypaBIEeHHfI, OJIHO M3 KOTOPBIX ypaBHEHUH C ABYMsI MepeMEHHBIMH H
JIMHEWHOE, a Ipyroe — CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX
BTOpPOM CTENEHU OJTHO YpaBHEHUE HE SIBJIACTCS JIMHEUHBIM.
Pemenue cucrem aByx - AHAIM3UPOBATh TEKCTHI 33]1a4, PeIIaTh UX
31 YpaBHEHUM, OJTHO U3 KOTOPBIX anredpanvdeckumM crocoOoM: MepexoquTh
JIMHEWHOE, a Ipyroe — OT CJIOBECHOU (POPMYITMPOBKH YCIOBUS
BTOpPOM CTENEHU 3a/1a4yy K anreOpandecKoi MOJCIN MyTéM
Pemenue cucreM aByx COCTaBJICHUSI CUCTEMBI YPABHEHUI; peliaTh
32 ypaBlieHHfI, OJIHO U3 KOTOPBIX COCTaB JICHHYIO CUCTEMY YPaBHEHUH;
JIMHEWHOE, a Ipyroe — MHTEPIPETUPOBATH PE3YIIBTAT.
BTOpPOM CTENEHU 3HaAKOMHUTBHCS C UCTOPHUEN pa3BUTHUSA
Pemenue cucreM aByx MaTCMaTHKHU.
33 ypaBlieHHﬁ, OJIHO M3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpPOM CTENEHU
I'padmyeckas nnTepnperanus -Hcnosp3oBaTh
34 CUCTEMBI YPaBHEHUH C IByMs dbyHKIMOHaTBHOTpadUUecKre
MepeMEHHbIMU MPEACTABIICHUS 1JIs1 PEIICHUS U
UCCJIEeI0BaHUs YPaBHEHUM U
CUCTEM.
35 Pemenne TekCTOBBIX 3amay -AHaIIM3UPOBaTh TEKCTHI 33/1a4, peraTh UX
anredpanvdeckumM crnocooom anredpanvdeckuM crocoOoM: MepexoauTh
OT CJIOBECHOH (POPMYIHPOBKHU YCIOBUS
3a/1a4M K anrebpandeckoi MoJIeH MyTéM
36 Penrenne TekcTOBBIX 3a7a4 COCTaBJICHUSI CUCTEMBI YPaBHEHUI; peliaTh
anreOpandeckuM crocobom ¢ COCTaB JICHHYIO CUCTEMY YpaBHEHUH;
MIOMOIIIBIO CUCTEM YPAaBHEHUI MHTEPIPETUPOBATH PE3YIIbTAT.
3HaKOMUTBHCS C UCTOPHUEN pa3BUTHUSA
MaTE€MAaTUKH.
OcymiecTBiATh CaMOKOHTPOJIb
KomTpomsHas paGota Ne2 1o BBITIOJIHSIEMBIX IeUCcTBUN UI/I
37 CaMOIIPOBEPKY pe3yJbTaTa BBIUMUCICHUH,

teme "CucreMbl ypaBHEHUN"

npeoOpa3oBaHuil, TOCTPOCHUH.




AHanu3 KOHTPOJIBHOM

-Uurathb, 3aKCHIBATh, TIOHUMATh,
MHTEPIPETUPOBATh HEPABEHCTBA;

38 paboTer.Yncnosbie
. UCII0JIb30BaTh CUMBOJIUKY U
HEpPaBEHCTBA U UX CBOMCTBA TepPMUHONOTHIO,
-Uuratk, 3aMUChIBaTh, TOHUMATH,
YucnoBble HEPABEHCTBA U UX
39 cBoficTBa. PelleHie WHTEPIPETHPOBATh HEPABCHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY H
HEPABEHCTS TEPMHHOJIOTHIO.
JIuHeiiHbIe HEPAaBEHCTBA C -BeInosiHaTs npeodpa3oBaHusi HEPABEHCTB.

40 OJTHOW TIEPEMEHHOM U MX
pelenne
JIuHeiHbIE HEPaBEHCTBA C -BeInosHaTh npeobpazoBaHusi HEPABEHCTB.

41 OJHOU MEPEMEHHON U UX
pelenne
JInneliHbIE HEPABEHCTBA C -Brimonusate npeobpazoBanus

42 OJHOM MEPEMEHHON U UX HEPABEHCTB.
pelenre
Cucremsl TUHENHBIX -Pacnio3HaBaTh JINHEWHBIE U KBaIpaTHbIE

43 HEPABEHCTB C OJIHOM HEpPaBEHCTBA
IIEPEMEHHOM U UX pELICHUE
CucTeMbl JIMHENHBIX -Pacno3HaBaTh JMHEWHbBIEC U KBA/IPATHbBIC

44 HEPaBEHCTB C OJTHOM HEpaBEHCTBA
MEPEMEHHOM U UX PEIICHUE
CucTeMbl JIUMHENHBIX -Pacno3HaBaTh JTMHEWHbBIEC U KBAIPATHbBIC

45 HEPaBEHCTB C OJTHOM HEpaBEHCTBA
MEPEMEHHOM U UX pEIIeHUE

16 KBagparHele HepaBeHCTBA U -PemaTh IMHEHbIE HEPABEHCTBA,

UX pELIECHUE CHUCTEMBI JIMHEHBIX HEPABEHCTB, CUCTEMBI
KBagparHele HepaBeHCTBa U HEPaBEHCTB, BKIOYAKOUIUX KBAPATHOE
47 UX pELIECHUE HEPaBEHCTBO, U PEIIaTh UX; 00CYXaTh
48 KBanmpaTHbie HepaBeHCTBA U [IOTYy4CHHBIC PELICHUA.
UX pELIEHUE

49 KBagpatHble HepaBeHCTBa U
UX pELIEHUE

50 KBagpatHble HepaBeHCTBa U
UX pEeLIEHUE
I'padmyeckas nHTEpIIpEeTALINS -M300paxkats pelieHne HepaBeHCTBA U

51 HEPaBEHCTB U CUCTEM CHUCTEMBI HEPABEHCTB HA YMCIIOBOM
HEPaBEHCTB C JIByMs NPSIMOM, 3aIUChIBATh PEIICHHE C
MepEMEHHBIMU MOMOIIIbIO CUMBOJIOB.;

I'padmyeckas uHTEpIIpEeTALIUS -PemaTh kBajipaTHBIE HEPABEHCTBA,

50 HEPaBEHCTB U CUCTEM UCTIOJIB3YS TpaduuecKue MpeaCTaBICHUS. ;
HEPaBEHCTB C JIByMs OcBauBaTh U IPUMEHATH HEPABEHCTBA MPHU
MepeMEHHbIMU pELICHUH Pa3IMYHbIX 3a]a4.

OcyliecTBISITh CaMOKOHTPOJIb
Komrpomssan paboraNe3 1o BBITIOJTHAEMBIX JEUCTBUI UI/I
53 CaMOITPOBEPKY pe3yibTaTa BBIYUCICHUH,

teme "HepaBencrsa"

npeoOpa3oBaHUid, TOCTPOCHUH.

®dynknun- 16 yacos




AHanu3 KOHTPOJIBHOM
paboTter. KBagparnunas

-Pacnio3naBath BUbI H3y4aeMBbIX
(bYHKIMI; HIUTFOCTPUPOBATH

>4 ¢bynkuus, e€ rpaduk u CXEMaTUYECKH, OOBSICHITH PACIIOJIOKEHHE
CBOMCTBA Ha KOOPJAMHATHON TNIOCKOCTH Ipa)uKkoB
55 Ksanparnunas Gpynkuus, eé (byHKLZII/IfI BHH?: y=kx,y=kx+b,y=k,
rpaduK ¥ CBOMCTBA y=ax‘,y=ax’,xy=x,y=IxIB
. 3aBUCHUMOCTH OT 3HAYCHUHU
56 KBaHpaTHqHaiI ymKuus, € K03(p(PUIIMEHTOB; ONMUCHIBATH X
rpaduK U CBOMCTBa CBOHCTBA..
[Tapabona, KoOOpAUHATHI Pacno3naBate kBagpaTHUHYIO (YHKIIHIO
o7 BEpIIMHBI apaboibl, 0Ch no gopmyne. [IpuBoaUTH MpUMEpHI
CHMMETPHH TTapadoITbI KBaJ[PAaTHYHBIX 3aBUCHMOCTEH U3
[apa6oa, KOOPAHHATEL peanbHOM )KU3HH, PU3UKH, TEOMETPHH.
58 BepLIMHBI TapaGoJIbl, 0Ch Be1sBiATE 1 060011aTh 0COOEHHOCTH
CHMMETpHUH 11apaGoJIbl rpaduKa KBaApaTHIHOH QYHKIMH y = ax?
[apa6oiia, KOOPIHHATE + bx + c. Ctpouts 1 u300paxarh
59 BepLIMHBI TapaGoJIbl, 0Ch CXeMaTH4YeCKH rpaduKu KBaIpaTUIHBIX
CUMMETPUHU NTapaloJIb (yHKIWI, 33JaHHBIX GOPMyITaMHu BUJA y
[Tapa6osa, KOOpAUHATEI =ax’,y=ax +qy=ax+p)?,y=ad
60 BEPILMHEI [TapaGoJIbL, OCh + bx + ¢. AHanMM3UPOBaATh U IPUMEHSTh
CHMMETPHH [1apaGoJibI CBOMCTBA M3YyYEHHBIX (DYHKIMI I UX
TTapabo:a, KOOpHHATE! IOCTPOEHHMS], B TOM YHUCIIE C IOMOIIIBIO
61 BEpIIMHBI TapaboIIbl, OCh LH(ppoBLIX pecypcos
CUMMETPHUH TTapaboJIbl
[TapaGosa, KoOpIUHATHI
62 BEPIINHBI Tapa0oJIb, OCh
CUMMETPHUHU IapadoIb
I'padukn Gynkumii: y = kx, y -CTpouTh 1 M300paXkarh cxe ax?, y = ax? +
63 = kx + b, y=k/X, y=x3, y=vX, rpadukyu KBagpaTuuHbIX Qy + c.:
y=|X| 3aJJaHHBIX (POPMYIaMU BHJIE
I'paduxu dynkmmit: y =kx, y g y=ax+p)?y=ax+b
64 = kx + b, y=k/x, y=x3, y=vX, AHanM3MpoBaTh U NPUMEHPPOBBIX
y=|X| U3yYCHHBIX QYHKIMN 115 UX
Tpadukn yrkumit: y = kx, y B TOM YHCJIE C IOMOIIBIO 11U
65 = kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'padpuxu Qynxmii: y = kx, y
66 = kx + b, y=k/x, y=x3, y=vX,
y=IX
I'padpuxu Qynxumii: y = kx, y
67 = kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'padpuxu Qynxmii: y = kx, y
68 = kx + b, y=k/x, y=x3, y=vXx,
y=Ix|
69 KonTtponsHas padota Ne4 o OcymiecTBiATh CaMOKOHTPOJIb
teme "OyHKiun" BBIIIOJTHSIEMBIX IeUCcTBUN u

CaMOIIPOBEPKY pe3yibTaTa BBIUYMUCICHUH,
npeoOpa3oBaHUid, TOCTPOCHUH.




YucaoBble MOCJIeA0BATEILHOCTH 15 yacoB

AHanu3 KOHTPOJIBHOM

-OcBauBarh 1 MNPUMCHATH HHICKCHBIC

70 pabotsl. [loHsTHE YNCITIOBOM 0003HauEHMsI, CTPOUTH PEUEBHIE
II0CJIE0BATEIBbHOCTH BBICKA3bIBaHUS C HCIIOJIb30BAaHUEM
TEPMHUHOJIOTHH, CBSI3aHHON C MOHATUEM
71 3anaHnue IIOCJIEI0BATEIILHOCTH.
[I0CJIEI0BATEIBbHOCTH Ananmu3upoBath GOpMyITy N-TO YieHa
PEKYppEHTHOH (popmyJion u MOCJICIOBATEIIbHOCTH MIIN PEKYPPESHTHYIO
(Gopmyioii n-ro uneHa dopMyiy? BEIYUCIIATE YICHBI
MOCJIEZIOBATEIbHOCTEN, 3aJAHHBIX ATUMHU
bopmynamu.
79 Apubdmernueckas u -YcTaHaBIMBATh 3aKOHOMEPHOCTH B
reoMeTpHuyecKas porpeccuu MIOCTPOEHUH MOCIIEI0BATENBHOCTH, €CIIH
73 Apudmernueckas u BBIIIMCAHbI TIEPBbIE HECKOJIBKO €€ UJICHOB.
reoMeTpHuyecKas Mporpeccuu
@opMyIIBI N-TO YICHA Pemrats 3agaun ¢ uCIonb30BaHUEM
apudmeTnyeckoil u dbopMyn n-ro wieHa apupMeTHIecKoil u
74 F€OMETPUYECKON F€OMETPUYECKOU MPOTrpeCCUil, CyMMBI
MIPOrpeccuit, CyMMBbI MEPBBIX NepBBIX N 4jIeHOB. M300pakaTh 4aeHbI
N YWICHOB MOCJIEZIOBATEILHOCTH TOYKAMU Ha
®opmyJIbl N-TO YJIeHa KOOPJAMHATHOM IIJIOCKOCTH. PaccmaTpuBaTh
apupMETHIECKON U MIPUMEPBI ITPOIECCOB U SIBJICHUM U3
75 T€OMETPUYECKOU peanbHOM )KU3HHU, WILTIOCTPUPYIOIINE
MIPOrpeccuil, CyMMBbI MEPBBIX U3MEHEHHE B apu(METUIECKOMH
N 4JIEHOB MIPOrPECCUH, B TEOMETPUUYECKON
(DopMy_]'[H Nn-ro 4wieHa IIPOrpeCCuu, I/I306pa)I(aTI>
apH(bMeTquCKOﬁ u COOTBECTCTBYIOIIME 3aBUCUMOCTH
76 FeOMeTpH‘{eCKOfI rpaq)nqecm/l. Pemate 3aJa4u, CBA3aHHBIC C
HPOrPECCHI, CyMMBI IIEPBBIX YUCJIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM
N 4JIEHOB YUCIIe 3a7a44 U3 PEAIbHOM )KU3HU C
DOpPMYJIBI N-TO YlIeHA UCIOJIb30BaHUEM IIU(PPOBBIX TEXHOJIOTUN
apu(pMETHIECKOIT 1 (3NEKTPOHHBIX TAOJIHUII, TPAPUIECKOTO
77 r€OMETPHUYCCKOM KaJIbKY/ISTOpa U T.IL.).
MIPOrpeCcCUil, CyMMBbI IIEPBBIX
N 4JIEHOB
@opMyIibl N-TO YJIeHa
apudmeTnyeckoit u
78 re€OMETPUYECKON
MPOrpeCcCUil, CyMMBbI MEPBBIX
N WICHOB
N300paxkeHue 4ieHoB
apu(pMeTHIECKOH 1 -N306paxars YJICHBI
79 reOMeTpHHIEcKoil IIporpeccuii NIOCJIEZIOBATEIBHOCTU TOYKaMU Ha
TOUKaMH Ha KOOPAMHATHOI KOOPJMHATHOM IJIOCKOCTH.
IJIOCKOCTH
N300pakeHue 4ieHoB
apu(pMETHYECKON U
80 reOMETPUUECKOH Mporpeccuit

TOYKaMH Ha KOOPAUHATHOU
IIJIOCKOCTH




‘ 81 JIuueiiHbIi 1 ‘ 1 | -PaccmaTpuBars mpuMepsl IPOLIECCOB U
9KCIIOHEHIIMAJIBHBINA POCT SIBJICHUH U3 PEAIbHOU KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHUE B
apru(METHIECKOH MPOTPECcCuH, B
reOMETPUIECKO MPOTrpeccuu; n300paxarhb
COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduvecku
82 CrnosxHble POLIEHTHI -Pemiare 3a1aun Ha CII0’KHbIE POLICHTHI, B
TOM YHCJIE 3a/1a4M U3 peabHON MPAKTUKU
83 CrnoXHBIE TIPOIIEHTHI (c UCTIOTB30BAHUEM KATTBKYISATOPA).
3HAKOMUTBCS C UCTOPHEN pa3BUTHSA
MaTEeMaTHKH.
OcymiecTBisTH CaMOKOHTPOJIb
Kontponbnas padota Ne5 no BBITIOJTHSIEMBIX JIEUCTBUI u
84 teme "YucioBbie CaMOITPOBEPKY pe3yibTaTa BBIUHCICHUH,
MOCJIEI0OBATEIBHOCTH " npeoOpa3oBaHMii, TOCTPOCHHIA.
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUH -18 yacoB
3anuch,CpaBHEHUE, ICCTBUS c
JNEHUCTBUTENBHBIMU  YHCIIAMHU, YHUCIIOBas
npsiMasi;  MPOLIEHTHI, OTHOIICHUS,
IPOMOPLHUHU; OKPYIJIEHHEe, NPUOIMKEHHE,
OIICHKA; PEIIEHUEeTEeKCTOBBIX 3aa4
apudmernyeckuM crnocodomOnepupoBaTh
MOHATUSIMU: CTENEHb c LETbIM
MIOKa3aTeleM, apudmeTnyeckuit
AHanu3 KOHTPOJIBHOM KBaJpPaTHbBIN KOPEHB, MHOTOYJIEH,
pabotsi.IloBTOpEHUE, anreOpamveckas ~ ApoOb,  TOXIECTBO.
o0o01eHue u BoInonHAaTh OCHOBHBIE NENCTBUS:
85 CHCTEMAaTHU3aLMs 3HAHWIA. BBITIOJIHATh ~ pacuéTel 10  (dopmynam,
3anuch, CpaBHEHUE, ICHCTBUSA peoOPa3oBbIBATH Lemble,
C NeHCTBUTEbHBIMY IpOOHOpaIOHANbHBIE  BBIPAKEHUS U
YHCIIAMH, YHCIIOBAS TIPSMAS BBIPDQXKEHUSI C KOPHSMH, pPEATM30BBIBAThH
pa3noKeHNe MHOTO4YJI€Ha Ha MHOKHUTEIIH, B
TOM YHCJIE€ C HCIOJb30BaHUEM (HOpMYI
Pa3HOCTU KBAJpPATOB M KBaJpaTa CyMMBbI U
pPa3sHOCTH; HAXOIUTh 4YHCEJ, IPU3HAKU
JEJIMMOCTH, LEJ0€ YNCIIO0, MOLYJb 4HCIA,
OOBIKHOBEHHass M JeCATUYHas JApoOH,
CTaHJApTHBIN BUJI YHCIIA,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb
IToBTOpeHue, oboOLIIeHNE U BeinonHATE  O€HCTBUS, CpaBHUBATh U
86 CHUCTEMAaTH3alysl 3HAaHUH. yHOpSAAOYUBAaTh  4YMCIA, TNPEACTABIATH
IIpouieHTEl, OTHOLIEHHUS, yycia Ha  KOOPAMHAaTHOW  NIPSIMOH,
IIPONIOPLIUH OKPYIJISITh YKCTIA; BRIMOJIHATh TPUKUAKY U
[ToBTOpEenue, o6oOIIeHNE U OILICHKY pe3y/bTaTa BbUMCICHUH. Pemarh
87 CUCTeMAaTH3alysl 3HaHUH. TEKCTOBBIE  3a7ayll  apuU(PMETHUECKUM
Oxpyrienue, NpubIKEHUE, crocoOoM. Pemate nmpaktudeckue 3amayd,
OIICHKA CoZlepKalllue MPOLEHTHI, [JOJH, YacTH,




[ToBTOpEHue, 0600MICHNE U

BbIpAXKAOIMEC 3aBUCUMOCTH: CKOPOCTb —

88 cucTeMaTH3alus 3HaHUMH. BpeMs — paccrosiHue, [eHa —
Pemienune TekcTOBBIX 33124 KOJINYECTBO — CTOMMOCTb, 00BEM
apu(METHYECKHM CIIOCOO0M paboThl — BpeMs — IMPOU3BOAUTEIFHOCTh
[ToBTOpenue, o6odIICHNE U Tpyna. Pa30uparh peasibHbIE KU3HECHHBIC

89 crCcTeMaTH3alHs 3HaHUMH. cUTyauuu, (OpMyIHUpOBaTh WX Ha S3BIKE
Pemienne TekcTOBBIX 33124 MaTEeMaTHKH, HaXO/IUTh pelieHue,
apu(MeTHIECKUM CIOCOO0M IPUMEHSS
[ToBTOpEHue, 06001EeHNE U MaTeMaTUYECKU ammapar,

90 crcTeMaTH3aIHs 3HaHUMH. UHTEPIPETHPOBATH PE3YIIbTAT
Pemnrenue TeKCTOBEBIX 3a1a4
apu(mMeTHyecKuM crocooom
[ToBTOpEHue, 06061EeHNE U BoinonuaTe OCHOBHbBIE NeNCTBUS:
cECcTeMaTH3aIHs 3HaHUMH. BBITIOJTHATE ~ pacu€Tel 1O  (dopmynam,

91 [IpeoGpa3zoBanue peoOpa3oBbIBATH Tenble,
anre6panuecKnuX BEIPAKCHHIL, IpOOHOpAIOHAIEHEIE  BBIPAKEHUS |
JIOIYCTHMBIE 3HAYEHNS BBIPQKCHUSI C KOPHSIMH, pPEaM30BBIBATH
TloBTOpeHHe, 060bIIeHHE 1 pa3okKeHne MHOTOYJIEHA Ha MHOXKHUTEIH,
CHCTEMaTH3aIHs SHAHMIL. B TOM 4YHCIIE€ C UCIOJb30BaHUEM (hopMys

92 TpeoGpasosanye pPa3HOCTH KBAJPaTOB M KBAJIpaTa CyMMBI H
T — Pa3HOCTH;  HAXOIUTh JOTYCTUMBbIE

3HAYEHUS MepEeMEHHBIX TUIs
JAOTIYCTHMBIC SHAACHHA JIpOoOHOpaIMOHATbHBIX BBIPAKEHUH,
TlosToperue, 0606meHI:Ie 1 KOpHEil. MojenupoBaTh C  IOMOIIBIO
CHCTEMATH3AINA SHAHNH. (GopMyn peanbHbIE IPOLECCH U SBJICHUSL.

93 IIpeoGpasoBanmue 3anuchIBaTh aNreOpandecKre BhIPAKCHHUS.
anreOpanyecKux BHIPAKEHHUH, HaxonuTthk 06macTh onpeaeneHus
AOTIyCTUMBIC 3HACHUA PallMOHAJIBHOTO BbIPAXKECHUS. BBITIOTHATH

YHCIIOBBIE MTOJCTAHOBKU U BBIYUCIISATH

3Ha4YeHHe IPOOH, B TOM UHUCJE C TOMOIIbIO

KaJbKyJIsaTopa. PopMyIupoBaTh OCHOBHOE
TloBTopeHHe, 060GIICHNE I CBOWCTBO ajre0pandeckoi 1podu u
T —— MPUMEHSITH €ro i IpeoOpa3oBaHUs

94 Tpeobpazosanie npoOeii. BBITIOIHATE TEUCTBUS C
g yn— anredpandecKuMu ,Z[pO6$IMI/I.vaI/IMeH}ITB
JOMYCTHMBIE 3HAYCHHS npeoOpa30BaHUsI BEIPAKEHUH 7S pelICHHUS

3a1a4. BeipaxkaTh nepeMeHHbIe U3 GopMy

(pusznuecknx, reoMeTpUYECKHX,

OTMCBIBAIOIIUX OBITOBBIE CUTYALIHUN)
[ToBTOpeHue, oboOIIeHNE U NepUPOBATh MOHATUAMU: QYHKIIHS, TpauK
cucTeMaTH3alus 3HaHUM. byHKIMH, HYTU QYHKIHH, TPOMEXYTKH

95 OyHKIMH: TOCTPOEHHE, 3HAKOMOCTOSIHCTBA, TPOMEKYTKU
CBOMCTBA U3Y4YEHHBIX BO3pacTaHus, yObIBaHUS, HAUOOJIbIIEE U
byHKIII HaMMEHbIIIee 3HAaYeHUS PYHKIUH.
[ToBTOpEenue, o6oOIIeHNE U AHanmu3upoBaTk, CPaBHUBATH, 00CYXKAATh
cucTeMaTH3alus 3HaHUM. CBOMCTBA (DYHKIMH, CTPOUTH UX I'PadHUKH.

96 @DYHKINU: TIOCTPOECHHUE, OnepupoBaTh NOHATUAMU: TpsIMast

CBOMCTBA U3yYEHHBIX
GbyHKIHI

MPOTMOPIMOHAILHOCTD, OOpaTHas
MPONOPLIMOHATBHOCTD, TUHEWHAS




[ToBTOpEHue, 0600MICHNE U
CUCTEMaTU3alrs 3HaHH.

byHKIUS, KBaApaTUYHas QyHKINA,
napabouia, rurepoosa. Mcnons3oBath

97 @DYHKINU: IOCTPOECHHUE, 1 | rpaduku st onpeaesaeHus CBOKCTB,
CBOMCTBA U3yYEHHbBIX IPOLIECCOB U 3aBUCUMOCTEM, [UIs pelIeHUs
byHKITi 3a1a4 U3 APYrux y4eOHBIX IPEIMETOB U
[ToBTOpenue, 06o0IIEHNE U pEATbHOM )KU3HU; MOAECIUPOBATH C
cUCTeMaTH3alus 3HaHUH. MIOMOIIIBIO TPAHUKOB peaTbHBIE MPOLIECCHI

98 OyHKIMH: TOCTPOCHHE, 1 | u sBnenus. Beipaxars popmynamu
CBOMCTBA U3YyYEHHbBIX 3aBUCUMOCTHU MEX]ly BETUUUHAMU
b yHKIHHA
[ToBTOpenue, 06o0IIEHNE U

99 CHUCTEMaTU3als 3HaHH. 1
I'padmueckoe pemienne
YpPaBHEHUH U UX CUCTEM
[ToBTOpenue, 06o0IIEHNE U

100 CHUCTEeMaTU3als 3HaHH. 1
I'padmueckoe pemienne
YpPaBHEHUH U UX CUCTEM

BriOupaTh, npUMeHSTh, OIICHUBATH

CIOCOOBI CPABHEHHUS YKCEN, BBIYUCIICHUH,

npeoOpa3oBaHMM BRIPAKEHUHN, PEIICHUS
ViToroBas KOHTpOIbHAS YpaBHEHUH. OcyulveCTanlTb CaMOKOHTPOJIb

101 5 1 | BBITIOJIHSIEMBIX ACUCTBUN U CAMOTIPOBEPKY

pabota pe3ynbTaTa BhIUHCICHHH,
npeoOpazoBaHmii, MOCTpoeHU. Pemate
TEKCTOBBIE 3a/1a4M, CPAaBHUBATh, BHIOMPATH
CIOCOOBI pelIeHus 3a1a4u

102 O6061enHue u ) 1
cUCTeMaTH3allus 3HaHUH
OBILEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME
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