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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
IHPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K 00yYEHHIO MaTEMATUKE U 1IeJICHANPABICHHOM [T03HABATEIbHON
NeSTEeIbHOCTH;

NOBBIIICHHE YPOBHA CBOEW KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO
JeSATEIbHOCTh, TPEOYION[yI0 MaTeMaTHUYeCKUX 3HAHUW, B TOM YHCIE YMEHUE
YUUTHCS Y APYTHUX JIOJIEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTyallMl0, OBITh TOTOBBIM
JIEVICTBOBATh B OTCYTCTBHUE TAPAHTUHN YCIIEXA;

cnocoOHoCcTh oOywatomuxcsi ¢ 3[IP Kk oco3HaHuIO CBOMX AEPUUIUTOB H
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOI0JICHUIO;

CIIOCOOHOCTH K CAMOPAa3BUTHUIO, YMEHHUE CTABUTh IOCTUKUMBIC LIEIIH;

YMEHHE pa3invaTh Y4eOHbIE CUTyallud, B KOTOPBIX MOXHO JI€MCTBOBATH
CaMOCTOSITENIbHO, W CHUTyalluu, TJe CJEIyeT BOCMHOJIb30BAaThCS CIPABOYHON
uHdOpMaIUel WK JPYTUMHU BCIIOMOTATEIbHBIMU CPE/ICTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MTOJIYUCHHBIE B X0]1€ O0yUEHHUsI 3SHAHUS B
aKTyaJIbHYIOCUTYAIIHIO (MIPU PEIICHUH KUTEUCKHUX 3a/1a4, TPEOYIOINX
MaTEeMaTUYECKUX 3HAHHM );CTIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX U
paBUiax MPOBEIACHUS
MPOMEKYTOUYHOW U UTOTOBOM aTTECTALINY;
OBJIaJICHUE OCHOBaMH (PMHAHCOBOM IPAMOTHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHvblMu y4eOHbIMU NO3HACAM ESTbHBIMU

oelicmeuamu:

YCTaHABIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U BXOJEC YCBOCHUS
MaTeMaTHYeCKOro MaTepuaia;

BBISIBJISITh AC(PUIMT JaHHBIX, HEOOXOAMMBIX JJISi PEIICHHUs MOCTaBJIECHHOU
3a]a4H;

C MIOMOIIIBIO YUUTENS BEIOUPATh CIIOCOO pelIeHHs] MaTeMaTHYeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

NPUMEHSTh U TPE0OPa30BbIBATh 3HAKK U CUMBOJIBI B XO/I€ PELICHHUS
MaTeMaTHYeCKUX 3a/ay;

yCTaHaBJIMBATh UCKOMOE U IaHHOE NIPU PEIICHUU MaTEMaTUYECKOM 3aauH;

MOHMMATh U MHTEPHPETUPOBATH UHPOPMAIUIO PA3TUUYHBIX BUJOB U (HOpM
MPE/ICTABIICHHUS;

WUTIOCTPUPOBATH peliaeMble 3a7auu rpauuecKuMU CXEMaMu;

3¢ (HEeKTUBHO 3aIOMUHATH M CUCTEMATHU3UPOBATH HH(POPMAIIHIO.

MOHMMATh M HCIOJNb30BaTh MAaTEMAaTUYECKUE CPEICTBAa HAIJIATHOCTU
(rpaduku, auarpamMmbl, TaOMWIBI, CXEMbl M Jp.) [  WUIOCTpAlUH,
MHTEPIIPETALNU, APTYMEHTAIUH.

Osnadenue  yHUGepCaAnIbHLIMU  YUEOHBIMU  KOMMYHUKAMUBHBLIMU



oelicmeuamu:

OpraHU30BbIBATh YY€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICIICTBOBATh M HAaXOAWUTh OOIIHE CMOCOOBI PabOoTHI; padoTaTh B
rpymIe: HaXoAWTh OOllee penieHue W pa3peliaTb KOH(IIMKTBI Ha OCHOBE
COTJIACOBAHUS MO3MIUN U YU€Ta MHTEPECOB; CIyIIaTh NapTHEPA; HOPMYIUPOBATD,
apryMEHTUPOBATHU OTCTaNBATh CBOE MHEHHE;

IPOrHO3UPOBAaTh BOZHUKHOBEHNE KOH(IMKTOB IIPU HAJIMYUHU PA3HBIX TOYEK
3peHUsl U pa3peliaTh KOH(IUKTbI Ha OCHOBE Y4YE€Ta MHTEPECOB M MO3ULUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOKO IO3HMIHMI0 W KOOPAWHHUPOBATh €€ € MO3ULUAMHU
napTHEPOB B COTPYIHUYECTBE NPHU BBIPAOOTKE OOLIETO pPELIEHHs] B COBMECTHOM
NEATEIbHOCTH;

BBINIOJIHATH CBOKO YacTh PadOThI, IOCTUIAaTh KAYECTBEHHOIO pe3yJjbTaTa U
KOOPJIMHUPOBATh CBOM JIEUCTBHS C IPYTUMHU YICHAMH KOMaH/bL;

OLICHMBATh KaYECTBO CBOETO BKJIa/1a B OOLIUI IPOTYKT.

Osnadenue ynueepcanbHblmu yUeOHbIMU PEYIAMUCHBIMU OCLICHIGUAMIUL:

CTaBUTH 1I€JIM, BBIOMPATh M CO3[aBaTh AJITOPUTMbI JIJISl PELICHUS YUEOHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

IUIAHUPOBATh U OCYLIECTBIATH IEATEIBbHOCTh, HAIIPABICHHYIO HA PEIICHUE
3aJ1a4 MCCIIEIOBATEIBCKOIO XapaKTepa.

(GopMynupoBaTh M yIEpKHUBaThb Y4YEOHYIO 3ajady, COCTaBIATh IJIaH U
MOCJIEAOBATEIIbHOCTh JCHCTBUM;

OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHBBI;

KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT YUCOHOW MaTeMaTUYECKOM
NEATEIbHOCTH;

aJIeKBAaTHO OLICHUBAaTh MPABWIBHOCTh WM OMIMOOYHOCTH BBINIOJHEHUS
yuyeOHoOM 3a1auu, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXXHOCTU €€
penieHus;

CIMYaTh CIOCO0 ACHCTBUS U €ro pe3yiabTaT ¢ 3aJaHHBIM 3TATIOHOM C LEJBIO
OoOHapy>KeHHUs OTKJIOHEHUI U OTJIMYUNA OT 3TaJOHA.

MpPEeABUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IPU PEILIECHUN YUEOHOU
3aJ1a4u;

MOHUMATb MIPUUMHBI, [0 KOTOPHIM HE ObLT JOCTUTHYT TpeOYyEeMbIil pe3ynbTat
JeSITEIbHOCTH, OIPENesTh MO3UTUBHBIE U3MEHEHUS U HampaBleHUs, TpeOyroIne
JadbHEHIIIeH pabOThI;

PEryaupoBaTh ClIOCOO BHIPAKEHUS SMOLUH.

INVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUA
INPUMEPHOM PABOYEN ITPOT'PAMMBI KYPCA «AJI'EBPA» (IIO
I'OAAM OBYYEHUAA)

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl JOJDKHO OOecredrBaTh JOCTHKEHHE CIEAYIOIIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KUIIACC



Yucna u eviyucnenusn

BoinonHsaTh, coyeTass yCTHbIE M NMHCbMEHHBIE NMPUEMBI, apudmeTrueckue
JEUCTBUS C pallMOHATIBHBIMU YUCIIAMU.

Haxonuth 3HaYeHWs YKMCIIOBBIX BBIPAXKEHUH; MPUMEHATH Pa3HOOOpa3HbIC
CO0CcOObI ¥ MPUEMBI BHIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAXKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexonuth OT ogHON (HOPMBI 3alKcU YKCen K Apyroi (mpeodpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIOB JICCSITHUHYIO, B YACTHOCTH
B OECKOHEUHYIO JeCATHYHYI0 JApoOb). CpaBHHBaTP W  yNOPSAOYHBATH
palrOHAJIbHbBIC YUCIIA.

OKpyrisTh yucia.

BpINOMHATS IPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
3HAYEHUNYMCIIOBBIX BBIPAKECHUM.

BBIIIOJIHAT NEWCTBHS CO CTENEHSAMU C HATYPaJIbHBIMH IIOKA3aTEISIMH (C
OIOpPOIiHA CIPABOYHYIO HH(POPMALIHIO).

[IprMeHATh MPU3HAKK ETMMOCTH, PA3JIOKEHUE HA MHOKUTEIH

HaTypaJbHbIX YHCEIL

Pemate mnpocreiiine NMpakTUKO-OPUEHTUPOBAHHBIE 331a4d, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIIMYMH, MPONOPLUHAOHAIBHOCTBIO  BEJIWYHMH, IPOLICHTAMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEMICHUS 334a49 C YYETOM OTPaHUYEHUN, CBA3aHHBIX
COCBOMCTBaMU pacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue evlpasrxceHus

OpueHTUpOBaTbCA B TMOHATHSAX U ONEpUPOBAaTh Ha 0a30BOM ypOBHE
anreOpanyecKo TepMUHOJIOTUEN U CUMBOJIUKOMA.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKEHHM NP 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonHATh  npeoOpa3oBaHUs  LEJIOTO  BBIPAXKEHHS B MHOTOWIEH
NPUBEACHUEM MOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOXKE€HHE OJHOWICHA HAa MHOIOYWIEH M MHOTOWIeHa Ha
MHOTOWIEH, MPUMEHATh (DOpPMyYJIbl KBaJpaTra CyMMbl M KBajapaTa pa3HOCTU (C
OIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OcCyIIecTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXMTEIU C ITOMOIIBIO
BBIHECEHHUS 332 CKOOKHM 00I1IEr0 MHOKHUTEIIS, TPYIIIUPOBKY CIIAaraeMbIX, IPUMEHEHHS
(bopMyI1 COKpaAIIEHHOTO YMHOKEHUS (C OTIOPOi Ha CIPABOYHYIO HH(OPMALIHIO).

[TpumensTh mpeoOpa3zoBaHsi MHOTOUYJICHOB ISl PELICHHSI pa3IMYHbIX 33134
U3MaTEMATUKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHON MPAKTHKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEN C HATYPAJIBHBIMU IOKA3aTEISAMHU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OMOPOi Ha CIPABOYHYIO HH(POPMAILIHIO).

Ypasenenusa u nepasencmea

Pematp yiMHENHBIE YpaBHEHUSA C OJHOW IIEPEMEHHOW, NMPUMEHSS IpaBUIIa
IepeEX0/1a OT UCXOHOTO YPABHEHHUs K paBHOCUIIbHOMY eMy. [IpoBepsTh, ABiIsIETCS
JIMYUCIIO KOPHEM YPaBHEHHUS.

Hmets npeacraBieHne o rpaduyeckux METOJaX MpU PEUIeHUH JTMHEWHBIX
YPaBHEHUM U UX CUCTEM.

[TonGupath mpUMEpHI Map YMCeN, ABISIOIUXCSA PEIICHUEM JIUHEHHOTO
YPAaBHEHMUS C IBYMS IIEPEMEHHBIMM.

CTtpouTh B KOOPAMHATHOM MIOCKOCTH IpaUK JUHEHHOTO ypaBHEHUS C



JBYMSIIIEPEMEHHBIMHU; MTOJIb3YACh IPa(pUKOM, IPUBOAUTH IPUMEPHI PELICHUS
YPaBHEHHH.

Pemath cuctemsl IByX JTMHEMHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
yuciie rpadudecku (C Omopoi Ha aNTOPUTM yUeOHBIX IEHCTBUI).

CocTaBnaTth (1MOCIE COBMECTHOTO aHAIN3a) U pellaTh JIMHEWHOE ypaBHEHUE
VIV CUCTEMY JIMHEHHBIX YPAaBHEHHMI IO YCIIOBHUIO 3a/layd, MUHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4d MOJYYEHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxxaTb Ha KOOPAWHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOILHE
3aJJaHHBIM KOOpJAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJbl, 3alMCHIBaTh YHCIOBBIC
IPOMEXYTKH Ha aJIreOpandeckoM s3bIKE.

OTmeuath B KOOPAMHATHOM MJIOCKOCTU TOYKH MO 33JaHHBIM KOOPAMHATAM;
CTPOUTH rpaduky TMHEHHBIX QyHKIUH. CTpouTs rpaduk GyHkimu y = KX + b.

OnuceiBaTh € MOMOIIBIO (YHKUUNA HW3BECTHBIE 3aBUCHUMOCTH MEXAY

BEIMYMHAMU (M0 aJIrOpUTMYy Y4YEOHBIX JEHCTBHI): CKOPOCTb, BpeM,

paccTosiHUE; 1€Ha, KOJIMYECTBO, CTOMMOCTB; MPOU3BOAMTEIBHOCTh, BPEMS,

00BEM paboTHI.

Haxonuthb 3HaueHne pyHKIIMH MO 3HAYECHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS U aHalu3a MHGOpPMALINH;
U3BJIEKATh U MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPa(PUKOB peAIbHBIX POLECCOB
Y 3aBUCHUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HayajabHBIE MPEACTABIEHUS O MHOXECTBE JNEHCTBUTEIBHBIX
YUCEJ I CPaBHEHUS, OKPYTJIICHUSI ¥ BBIYMCIICHUI; N300paXKaTh ICHCTBUTEIIbHbBIC
YyyCila TOYKaMU Ha KOOPAUHATHOW MPSIMOMU.

[IpumensaTy mnoHATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, HUCTOJB3Ys MPU HEOOXOMAMMOCTH KaJbKYJSTOP; BBIMOJIHSATH
npocrteime npeoOpa3oBaHusl BBIPAKEHUM, COJEPKAIIUX KBaJApaTHbIE KOPHH,
MCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amMCH OOJBUIMX M MaJIbIX YHUCEN C MOMOIIBIO AECATUYHBIX
npoOeit u crenenedt yucnia 10.

Anzebpauueckue evipasrcenus

[IpumMeHSATP NOHATHE CTENEHW C LEIbIM IOKA3aTeJIEM, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpXAIIUX CTENEHU C LENbIM IoKa3areneMm (c
WCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

BrITIONTHATE HECIIOKHBIE TOXKIECTBEHHBIC MPEOOpa30BaHUs PalMOHAIBHBIX
BBIPOKEHHUI HA OCHOBE TIPaBWJI ICUCTBUI HA/l MHOTOYJICHAMH U alre0pandecKuMu
JTPOOSIMHU.

PacxiiagpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[TpumensTh npeobpa3oBaHus BbIPAXKEHUH ISl peIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Ypasnenua u nepasencmea

Pemate nuHeiHBbIE, KBaJpaTHblE ypaBHEHUs (C  HCMOJIb30BAHHEM
CIIpaBOYHON WH(MOpPMAIMU) U pPALMOHAIBHBIE YPABHEHMS, CBOJSIIHUECS K HUM,
CUCTEMBI IBYX YPABHEHUN C JBYMsSI IEPEMEHHBIMHU.



[IpoBoguTH MpOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOMYHCIIE C TPUMEHEHUEM I'papUUeCKUX MpecTaBiIeHuM (YCTaHABIUBATh, UMEET
JIM ypaBHEHUE WJIM CUCTEMa YPaBHEHUI PEIlIeHUs], €CJId UMEET, TO CKOJIBKO, U TIp.)
C OMOpOH Ha aITOPUTM YUYEOHBIX JCHCTBUIA.

[TepexoauTh OT clOBeCHOW (POPMYJIHUPOBKH 3aJauu K €€ anreOpanyeckoit
MOJEIN C TOMOIIBI0 COCTAaBJICHUS YPAaBHEHUS WU CHUCTEMbl YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4U MTOJTYYEHHBIN PE3YJIbTaT.

[IpuMeHSITh CBOWMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHMS, OILIEHKHU;
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOW M MX CHCTEMBI;, J1aBaTh
rpauYecKyr0 WLTIOCTPAIUI0 MHOXKECTBA PEIICHWN HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynkyuu

OnepupoBatb Ha 0a30BOM YpPOBHE (PYHKIMOHAJIbHBIC TOHATHS M SI3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAUEHMS); ONPENEsATh 3HauUeHHE (DYHKIUU IO
3HAYEHUIO apryMEHTA; ONPEACIsTh CBOMCTBA (QYHKIIMU 10 €€ rpaduKy.

Crpouts rpaduky dneMeHTapHbIX QYHKIMHE Buaa Y = X2, Y = X5,y =+/x

y=K/x; ommcwBaTE cBOMCTBa uMcnOBOM (yHKUMM 1O €& rTpaduky (mpu
HEO0XOMMOCTH €
HaIpaBJISIOIEH TOMOILIBIO).

9 KJIACC

Yucna u eéviuucnenusn

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIEC YHCIA.

Beimonuare apudmMeTHdecKkue ACUCTBUS C pallMOHAIBHBIMU YHUCIAMU,
coyeTasg yCTHbIE W TIMUCbMEHHBIE MPUEMBI, BBIIIOJHATh BBIYMCICHHUS C
MppalOHATBLHBIMU YUCIIAMU.

Haxonute 3HaueHHMsi CTENEHEN C MEIbIMUA MOKA3aTeIsIMA W KOPHEM;
BBIYUCIISITh 3HAYCHUS] YUCIIOBBIX BHIPAKECHUMU.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHUCJA, BBINOJHATh MPUKUAKY peE3ybTaTa
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypasenenusa u nepasencmea

PemaTte ynMHENHBIE W KBaJApaTHBIC YPAaBHECHUS, YPABHEHHUs, CBOISIIMECS K
HUM, TIPOCTEHIITNEe TPOOHO-PAIIMOHATILHBIC YPAaBHEHUS.

Pemare mpocredmme CUCTEMBl IBYX JIMHEMHBIX YpPaBHEHHW C JBYMs
IIEPEMEHHBIMU W CHCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJHO YpAaBHEHUE HE
ABJISIETCSJIMHEMHBIM (110 BU3YaJbHOW OTIOPE).

Pemate mpocTeiimyie TEKCTOBBIE 3a7a4d aireOpandeckuM CIocoooM C
MOMOILIBIO COCTAaBJICHUS YPaBHEHHUSI WM CHUCTEMBI JBYX YPaBHEHUU C ABYyMS
MIEPEMEHHBIMH.

[IpoBOaUTH ITPOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOMYHCIIE ¢ IPUMEHEHUEM I'padUuecKuX MpeacTaBieHUu (yCTaHABIMBATh, UMEET
JIM YpaBHEHME UJIM CUCTEMA YPABHEHHM pElIeHUs], €CJId UMEET, TO CKOJILKO, U TIp.).

Pemate nuHEHHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaTh
PEIICHUE HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aMCHIBATH PELICHHE C MTOMOILIBIO
CHUMBOJIOB.

Pemate cucrembl JIMHEHWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOYAIONINE KBAJAPAaTHOE HEPABEHCTBO;, M300paKaTh pEIIEHUE CHUCTEMBbI



HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3alIMCHIBATh PEUIEHUE C TIOMOIIBIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MIPU PEILICHUU PA3JIUYHBIX 3a7a4.
Dynukyuu
Pacnio3HaBaTh (QyHKIMM H3y4YEeHHBIX BHIOB. [loka3biBaTh
CXEMATUYECKUPACTIOIIOKEHUE HA KOOPAUHATHOMN MIOCKOCTH

rpadukoB pyHKumii Buza: y = kx, y=kx+b, y =ax?+bx+c, y = x3, y =+x , y=Fx

B 3aBUCUMOCTH OT 3HA4YeHUU KOA((UIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUH.
CrpouTes M H300pakaTh CXEMaTHYECKU TpapuKd KBaJpaTUYHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAJPATUUYHBIX (PYHKIMN MO UX rpaduKam.

Pacnio3naBaTh KBajipaTUUHYIO QYHKIUIO 110 (OpMyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMETHUECKYI0 M TE€OMETPUUYECKYIO IPOTPECCUU IpHU
pa3HBIX CrlocoOax 3aaHusl.

BBINONHAT BBIYMCIEHUS € HCHOJb30BaHHEM (opMysl N-ro  4jeHa
apu(METHUECKOW U TEOMETPHUYECKOW MPOTPECCUid, CyMMBI MEpPBhIX N wWieHOB (C
OMOpOH Ha CIPABOYHYIO0 HHPOPMAITHUIO).

Pematp 3aaun, cCBSI3aHHBIE C YMCIOBBIMH IOCJEA0BATEIBHOCTIMU, B TOM
YHUCie3aJaul U3 peaibHOW KU3HH (C HUCIOJIb30BAHUEM KaJIbKYJIATOPA, HUPPOBBIX
TEXHOJIOTHUH).



Coaep:xxanue yue0OHOro Kypca (mo rogam o0y4deHust)
7 KJIACC

Yucna u eviuucnenusn

PanuonanbHbIe YUCIa

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXOA OT OJHOU (OPMBI 3aIUCU
npobeit k gnpyroil. IloHsTHe panMOHAIBLHOTO 4YKCIA, 3alKiCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  PAlMOHAIBHBIX  4YHcel. ApudmeTnueckue JEHUCTBUA C
palMOHAIBHBIMA 4YHCIIaMU. PelieHue 3ajad M3 peajlbHOM IMPAaKTUKH Ha 4YacTH,
Ha JpooHu.

Crenenb C HaTypalbHBIM IIOKa3aTelieM: ONpEAesiCHUE, MNpeoOpa3zoBaHuE
BBIPAKEHUI HAa OCHOBE OMPE/IEICHHUS, 3aIUCh OOJBIINX YHUCEIL.

[TponeHThI, 3anKCh MPOIIEHTOB B BUJE APOOU U JpoOU B BUJI€ TPOLIEHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha POLIEHTHI, PEIICHHE 3a/1a4 U3 PEATbHOU MPAKTUKH.

[IpumeHeHne TPU3HAKOB AEIMMOCTH, PAa3JI0KEHUE HA MHOXHUTEIH
HATYpaJIbHBbIX YHCEII.

PeanbHble  3aBUCMMOCTH, B TOM uHclie TpsmMas W oOpaTHas
MIPOIIOPLUMOHAIIBHOCTH.

Anzebpauueckue eviparxceHus

IlepemeHHBIE, UNCITOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrMBbIe
3HAYEHHUS NIepeMeHHbIX. [IpencTaBnenre 3aBUCUMOCTH MEXY BEITMUUHAMU B BUJIC
dbopmyibl. Beraucienus no gopmysam.

[IpeoOpazoBanrie  OyKBEHHBIX  BBIPAXXEHUM, TOXXIECTBEHHO  pPaBHBIE
BBIPKEHMUSI, IIPaBUIIa PEOOPa30BaHUS CYMM U IPOU3BEACHUI, TPaBUIa PACKPHITHS
CKOOOK ¥ MPUBEICHUS TOAOOHBIX CIaraeMbIX.

CBOJCTBA CTENIEHU C HATYPAJIBHBIM MTOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. Cl0KeHHE, BBIUYUTAHUE,
YMHOKE€HUE MHOTOWICHOB. DOpMYJIBI COKPALIEHHOTO YMHOXKEHHUS: KBaAPAT CYMMBI
uKBaapat pazHoctu. opmyiia pa3HOCTH KBaApaToB. Pa3nokeHue MHOTOUYJIEHOB Ha
MHOKUTENU.

Ypasnenusa

VYpaBHeHUEe, KOpEeHb YypaBHEHHUsI, IMpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN.

JluHerHOe ypaBHEHHUE C OJHOM TEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHHE JHMHEWHBIX ypaBHEHUU. (CoOCTaBlIE€HUWE YpaBHEHUN 10
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 3a/1a4 C OMOIIBI0 YPaBHEHU M.

Jluneiinoe ypaenenue ¢ 08yms nepemeHHblMU U e2o epaghux. Crucrema AByX
JIMHEWHBIX YPAaBHEHUW C JBYMs IIEpEMEHHBbIMU. PellleHne cucteM ypaBHEHHUU
criocoOoM noicTaHOBKH. [[puMephI perieHrs TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM

YPaBHECHUN.

Koopounamut u cpagpuxu. @ynxyuu

Koopaunara Touku Ha mpssMon. YucnoBble MpoMeKyTKU. PaccTostnue mexny
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSIMOM.

[IpsimoyronpHast cucrema koopauHaTt, ocu OX u Oy. AGcuucca v opauHaTa




TOYKA Ha KOOPAWHATHOW TIIOCKOCTH. [IpuMmepsl TpaduKoB, 3amaHHBIX
dbopmynamu. UteHne rpaikoB peasbHBIX 3aBUCUMOCTEH.

[lonsatue Qyukuun. 'papux ¢ynkuuu. CpoiictBa (QyHKuumil. JluHelHas
byukuus,e€ rpadpuk. I'paduk pyukiun y = KX + b. Ipaguueckoe pewenue nunetinvix
VPaBHEeHUUU cucmem JUHEUHbIX YPAGHEHU.

8 KJIACC

Yucna u eviuucienus

KBanpatuslii kopeHb u3 uucna. l[lowamue 06 uppayuoHaibHOM Hucie.
Hecamuunvie npubausxicenus uppayuonaivrvlx yucen. CBoCTBa apuPpMETHUECKUX
KBaJIpAaTHBIX KOPHEH U UX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYMCIICHUAM. [[eticmeumeibHble YUcid.

Crenenb ¢ 1eabpIM IOKa3aTeneM U e€ cporictBa. CTaHaapTHas 3alKUCh YNACIA.

Anzebpauueckue evlpasrxceHus

KBampaTHbIil TpEXWIEH; pAa3JIOKEHUE KBAAPATHOTO TPEXWIEHA Ha

MHOXHUTEIH. Anrebpanyeckas JpOOk. OcHoBHOE CBOMCTBO

anredpandeckoil apoou.

CnoxeHue, BBIUMTAaHUE, YMHOXEHHE, JeJCHUE airedpandeckux ApoOeH.
PannonanbHbie BhIpaXKEHUS U UX TPeoOpa3oBaHue.

Ypasunenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmyna KOPHEH KBaJpaTHOTO YypaBHEHMS.
Teopema Buema. PelnlieHue ypaBHEHUM, CBOASIIMXCS K JUHEUHBIM U KBaJPATHBIM.
[IpocreiimmenpoOHO-paliOHaNbHbIE YPABHEHHUS.

I'paghuueckas unmepnpemayus ypasnenuii ¢ 08yMsa NePeMeHHbIMU U CUCTEM
JIUHEUHbIX YpAGHeHUUl ¢ O08ymMs nepemeHnHviMu. [lpuMepbl pelleHust CcucTeM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a7a4 aIredpandeckium CrocoOoM.

HucmoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OJJHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynkyuu

[Tonsitue pynkuuu. O61acTh ONpPEEICHUS 1 MHOKECTBO 3HAUYCHUN

GyHKUIHUU.

CrnocoOsbI 3a1aHust GyHKUIUM.

I'padpux ¢ynkumunu. Yrenue cBoicTB (yHkumu no e€ rpaduky. [Ipumepsi
rpadukoB GYHKLIUNA, OTPAXKAIOIIUX PEaTbHbIE MPOLIECCHI.

OyHKIMM, OMHUCHIBAIOIIME TMPSIMYIO M OOpaTHYIO MpPOINOPLHUOHAIbHbIE

3apucuMocTH, ux rpaduku. @ynkumm Y = X%, y = X3,y = 4/x, y=F/x
TI'pagpuueckoe pewienue ypasrenuii u cucmem ypasHeHul.

9 KJIACC

Yucna u eviuucieHus

JleicTBUTEIbHBIE YHCJIA

PanmonanpHbIC YHCIA, UPPAYUOHATbHBIE YUCAA, KOHEYHble U DecKOHeuHble
Odecsamuunvie 0pobu. MHodcecmeo OelicmeumenbHbiX yucei, OelcmeumebHbvle
yucia Kaxk  OeckOHeyHvle OecamuyHvle Opobu. Bzaumno  00HO3HAYHOE



coomeemcmaue MeHcOyMHONCECMBOM OeliCMBUMENIbHLIX YUcel U KOOPOUHAMHOU
NPSAMOU.

CpasneHue OetlicmeumenbHblX 4Yucen, apugmemudeckue Oelcmeus ¢
oelcmeumenbHblMu YUCIAMU.

N3mepenusi, npulIM:KeHNs], OLEHKHU

Pa3mepsl 00bEKTOB OKPYKAIOLIET0 MUPA, ITTUTEIHHOCTD MPOIIECCOB B
OKpPYXAaIOIEM MHUPE.

[Tpubnu>xéHHOEe 3HAYEHUE BEIUYMHBI, TOUHOCTh MPHUOIUKEHUSI.
Oxpyraenueuucen. [Ipukuaka u olieHKa pe3yabTaTOB BIYUCICHUH.

Ypaenenusa u nepasencmea

YpaBHeHUs ¢ OHOU MePeMeHHOM

JluneintHoe ypaBHeHue. PenieHune ypaBHEHUM, CBOISIIUMXCA K JIMHEUHBIM.

KBampatHoe  ypaBHeHue. PemieHue — ypaBHEHMH,  CBOOAIIMXCS K

KBaJPATHBIM.
bukBanpatHoe ypaBHeHuUe. [Ipumepsl pewienus ypasuenuu mpemovei U Yemeeépmou
cmenenet pa3ioHceHuem Ha MHONCUMeEIU.

Pemenne  apoOHO-pallMOHANBHBIX  YPAaBHEHHIA.

Pemenne  TEKCTOBBIX 3amad  anreOpanvyecKuM

MeTooM.CHueTeMbl YpaBHEHUM

VYpaBHeHue ¢ AByMsl IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM IByx
JIMHEWHBIX YPABHEHUN C ABYMS [IEPEMEHHBIMU. PellieHrne cucTeM IByX ypaBHEHHUI,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpod cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMbI YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOOM.

HepaBencTBa

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne NMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckas wmHTEpHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

Dynkyuu

KBagpatnunas ¢ynkuus, e€ rpaguk u cpoiictsa. [lapabona, koopauHaThl
BEPIIMHBI 1apadOoJIbl, 0Ch CAMMETPHUH 1MApa0OJIbI.

I'paduku GyHKLMIL: y = kx, y=kx+b, ¥ =ax2+bx+c, y = X3, y =yx, y=Fx u ux

CBONCTBA.

Yucnoewvie nocinedosamenvHocmu

OmnpenesieHue v crocoObI 32JaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[ToHATHE YMCIOBOM MOCIEAOBATEIBLHOCTU. 3aJaHUE IMOCIIEIOBATEIBHOCTH
peKyppeHTHOU (hopmysoil 1 popMyIioi N-ro YiieHa.

ApudmMeTnyecKkas U reoMeTpuyecKasi Nporpeccun

Apudmernueckass U reoMerpuueckas nporpeccur. @opMynbl N-ro 4jieHa
apu(PpMETUYECKON 1 T€OMETPUUECKON MPOrpecCcuii, CyMMbI IEPBBIX N YJICHOB.

Hzo06pasicenue unenos apugmemuueckou u 2eoMempuieckol npocpeccuti mo4kamu
HA KOOPOUHAMHOU niaockocmu. JIuneunvlii u 3KCnoHeHyuanvHolli pocm. ClodicHble

npoyermal.



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOTI'O KYPCA «AJITEBPA» (IIO TOJAAM OBYUYEHMUS)
7 kaacc (He menee 102 u)

Ha3Banmue
pasnesa (TemMbl)
Kypca (4uci10

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)

Yucaa n [ToHsiTHE palMOHATBHOIO YUCTIA. CucreMaTH3MPOBATHL U 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX U

BBIYHCICHHUS. ApudmeTrdeckne IeHCTBUS ¢ pallMOHATLHBIMEA YHCIIAMHU. JICCSTHYHBIX JIPOOSIX.

PanuonajabHbIe CpaBHeHMe, yIOpsI0YMBaHUE PALIMOHAIBHBIX YHCEIL. CpaBnuBaTe M YNOPSA0YHBATH JPOOH, NpPEOOPa3OBBIBAS MPH

"y CTeleHb C HATYpaIbHBIM [I0Ka3aTeNeM HEOOXOJUMOCTH JCCATUYHBIC APOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHEBIC

v | B SATHUYHBIC, B YaCTHOCTHU B KOHCYH SATHYH b.

(25 u) PelieHne OCHOBHBIX 3a1a4 Ha APOOH, MPOLEHTHI M3 peanbHoii | B A°¢ €, B 1aCTHOC Gecxonedmyionec AHYTO Apod

IIpumMeHsAT, pa3HOOOpa3Hble CHOCO0bI M NPUEMBI BHIYMCICHHUS

IIPaKTUKH.

[Ipu3Haky nenuMoCTH, Pa3iIoKEHNsI HA MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble 3aBucuMocTH. [Ipsimast u oOpaTHast
[IPONOPLIUOHAIBHOCTH.

3HAYeHUIl APOOHBIX BBIPA:KEHHMH, COJEPKAIMUX OOBIKHOBEHHBIE H
JCCATUYHBIC IlpOGI/I: 3aMCHATL IIpU HGO6XOI[I/IMOCTI/I ACCATUYIHYIO
IpoOb OOBIKHOBEHHOHW M OOBIKHOBEHHYIO MAECATHYHOH, NPHUBOIUTH
BBIpaKeHHE K Qopme, HauOonee yOOOHOH [UIs BBIYMCICHUIA,
peoOpa3oBbIBaTh JAPOOHBIC BHIPAKCHHUS HAa YMHOXKCHUE W JICJICHUE
HECSITUYHbBIX ):[p066171 K JEUCTBHSIM C MENBIMH YuciaMu (TpH
HEO0XOIMMOCTH CHAIPABJISIONIEH IOMOIIBIO).

IIpuBoauTh 4mciaoBble U OyKBeHHble NPUMEPbI CTEIEHU C
HaTypaJbHBIM ITIOKAa3aTCJIEM, 00BACHAS 3HAYEHUSI OCHOBAHUS CTEIIEHH U

IOKa3aTelIsd CTENEHHM, HaXOAUTh 3HAUEHHsS CTEIEeHEeH BHAa al (a —
mMo00e palMoHAILHOE YHCII0, N — HATypaJlbHOE YMCIIO) C OMOpPOoil Ha
CIIPABOYHYIO HH(POPMAIIHIO.

IToHuMaTe CMBICJ 3amUCH  OOJBLIIMX YHCEJ C IOMOIIbIO
AecATUYHBIX Apodeil W cremeHeii umciaa 10, mpuMeHITH UX B
peaTbHBIX CUTYAIUSX.

IlpuMeHATL TPHU3HAKA ACTUMOCTH, PA3NIOKEHUS HA MHOXHUTEITH
HATYypaJIbHBIX YHCEI.

Pemats nmpocreiiime 3agauM Ha 4acTH, MIPOLECHTHI, POMIOPIMU, Ha
Haxo’KAeHUe ApoOH (TIPOLIEHTa) OT BEJIMUMHBI U BEIMUMHBI TOe€ APOOH
(mporieHTy), Apodm (TIpoIleHTa), KOTOPHI COCTABIIACT OJHA BEIMYMHA
or gpyroi. IlpuBoanTh, pa3dMpaTh, ONEHHBATH DPA3JIUYHBIE




peLeHMs, 3aMCH PEIICHUH TeKCTOBBIX 3aad.

Pacno3HaBaTh M OOBSICHATH, ONMPAsCh HA OINpPENEICHHS, MIPIMO
MPONOPLUOHANEHBIE U O0OpaTHO NPOMOPIHMOHATBHBIE 3aBHCHMOCTH
MEXIy BEIMYMHAMH; NPHBOJUTH NPHMePbl 3TUX 3aBUCHUMOCTEH W3
peambHOTrO MUPA, U3 APYTUX yUeOHBIX MPEIMETOB.

Pemats mpocTeiiiine NpaKTHKO-OPHEHTHPOBAHHBIE 32/IaYHHA
Mpo0H, NPOLEHTHI, IPSIMYIO U 00PAaTHYIO IPONOPLMOHATBLHOCTH,
[ponopumHu.

Auareopanuyeckne | bykBenHble BoipaxeHus. [lepemennsle. Jlonyctumele 3HaueHus | OBiagers Ha 0a30BOM YpOBHe anreOpanyeCKol TEPMUHOIOTHEH M
BbIPaKeHU nepeMeHHbIX. DopMyIIbl. CHUMBOJIUKOH, NPHUMEHSITb €€ B Ipolecce OCBOCHUS Yy4eOHOro
(27 u) ITpeoOpazoBanne OYKBEHHBIX BBIPAKEHHUH, pacKphITHE CKOOOK | MaTepHaa. 5
11 TIPHBEZIEHNE MOJI0OHBIX CIIAraeMbIX. Haxoaurp 3HaueHHss OyKBEHHBIX BBIPRKECHHH TMpH 3aJaHHbBIX
. 3HAYCHMSIX OYKB; BBITIOJIHSITH BEIUMCIICHUS 110 (hopMyJIaMm.
CBoticTBa CTENEHH C HATYPATLHBIM T0KA3aTENEM. BbINOJIHATL TIPeoOpa3soBaHMs 1IEJIOr0 BHIPAKEHHS B MHOIOWIEH
Mmuorowiensr. C1oKeHHE, BEIYUTAHHE, YMHOKCHHUE NPUBEICHUEM TTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
MHOTrO4JIEHOB. @OPMYJIbI COKPAIIEHHOTO YMHOKEHHS. BpInoHATh YMHOXKEHUE OHOWICHAa HA MHOIOWIEH U MHOTOYJICHA Ha
Pasnoxxenne MHOrOWwIEeHOB HA MHOXKHUTEIH. MHOTOYICH, HPUMEHSITh (GOpPMYJbl KBaJpaTa CyMMBl M KBajapara
Pa3HOCTH C OTMOPOH Ha CIIPaBOYHYIONH(OPMALIUIO.
OcyumiecTBJISITh Pa3loXEHHE MHOTOWIEHOB HAa MHOMKHUTEIH IyTEM
BBIHECCHHUSI 32 CKOOKHM OOIIEro MHOXKHTENS, MPUMEHEHHS (HOPMYJIbI
Pa3sHOCTH KBaAPaToB, GOPMYJI COKPAIIEHHOTO YMHOXKEHHSI C OITIOPOH Ha
CHPaBOYHYIO HH(OPMALIHIO.
IIpuMeHsITHL TpeoOpa30BaHNE MHOTOYICHOB /ISl PEIICHHS Pa3IndHBIX
3aa4 U3 MaTeéMaTuK, CMCKHBIX IIPEIAMETOB, U3 peanLHoﬁ ITPAKTHUKU.
3HAKOMMTBCSI € HCTOPHeil pa3BUTHS MAaTEMATHKH.
YpaBHeHust VYpasHeHue, IpaBuiIa npeodpa3oBaHus ypaBHeHUs, | Peliath JHMHENHOE YPaBHEHHUE C OIHOM IEPEMEHHOM, NMpPHMEHsIs

M HEPaBEHCTBA
(20 v)

PaBHOCUIIBHOCTh YPaBHEHUM.

JInneliHOE ypaBHEHUE C OJHOU IIEPEMEHHOU

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau
C IIOMOIUIBIO YPAaBHEHHU.

Jlunetinoe ypasnenue c 08yMs nepemMeHHbIMU U €20 2PAPUK.
Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C IBYMs IEPEMEHHBIMHU.
Pemenwne cuctem ypaBHEHUH CIOCOOOM MOJCTAHOBKH H
CIIOCOOOM CIIOKEHHMSL.

NMpaBWJIa MEpexo/ia OT UCXOJHOTO ypaBHEHHS K PaBHOCHIBHOMYEMY
6omnee mpocTtoro Buaa. IIpoBepsiTh, SBIsSETCS U KOHKPETHOE YUCIIO
KOpPHEM ypaBHEHWS.

Iondupare mnpumepbl map 4YKced, SABISMIOIIUXCS PELICHUEM
JMHEHHOTO YpaBHEHHS C JIByMs TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOH TUNIOCKOCTH IpadyK JINHEHHOTOypaBHEHUS C
OBYMsI TIEPEMEHHBIMH (TIpH HEOOXOIUMOCTH C HCIIOJIb30BaHUEM
CMBICJIOBOH OIIOpHI); MOJIB3YsICh I'padMKOM, NPHBOIUTH INPHMeEPHI
pelLIeHNs ypaBHEHUSL.

HaxoauTh penieHue CUCTEMBI JIBYX JIMHEHWHBIX YPaBHEHUI CJBYMsI




MepEMEHHBIMH C OTTOPOH Ha AITOPUTM YUeOHBIX AericTBHNA.COCTABISATH
M peliaTh YPAaBHEHUE WM CHCTEMY YPaBHEHUI MOYCIOBHMIO 3a1a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU CKOHTEKCTOM 334U I10Jy4YEHHBII
pe3ynbTaT ¢ OOPOI HABOIPOCHBIN IIJIaH

Koopaunarbiu
rpaguxu.
dyukuuu (24 49)

Koopaunara Touku Ha npssMoi. YUCIIOBBIE IPOMEKYTKHU.
PaccrosiHue Mexy 1ByMsl TOYKaMH KOOPAVMHATHON MPSIMOK
IIpsimoyronbHas cucreMa KOOpAUHAT Ha INIOCKOCTH. [Ipumepsr
rpaduKoB, 3a7aHHBIX GopMynaMu. UTeHue rpaduKoB peaabHBIX
3aBUCUMOCTEH.

[onsarue Gpynkuuu. ['paduk pynkumuu. CBoiicTBa QyHKIUH.
Jluneitnas pynkuus. [Toctpoenue rpaduka muHeHHOM
¢byukuu. ['paduk Gynkuun y = KX + b,

MN300paxkaTs Ha KOOPIWHATHOM MNPSMONW TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOPJMHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIbI; 3alMCHIBATH HX
Ha aNnreOpandecKoM S3BIKE.

OTMeyaTs B KOOPAMHATHOW NJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpIWHATAM; CTPOUTh TpaUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (OpMyJlaMH, B TOM 4YHCIE C IIOMOIIBIO LHU(POBBIX
nmabopaTopuii.

IIpumeHsTb, H3y4aTh NpeMMYLIeCTBa, HHTEPIPeTHPOBATH
rpaduyecKkuii Ccroco0 TPeACTaBICHUS W aHalnW3a pPa3HOOOpas3HOI
JKU3HEHHOW WHPOPMAIIHIH.

OcBauBath Ha 0a30BOM YypOBHE MNOHATHE (QYHKLUH, OBJIaAeBaTh
(YHKIMOHAIBHOW TEPMHHOJIOTHEH.

Pacno3naBarp nuHeiiHyo ¢yHkimoo Y = kX + b, omuchiBaTh €
CBOMCTBA B 3aBHCHUMOCTH OT 3HaueHHWil ko3¢ dunuentoB K u b (mpu
HEOOXOIMMOCTH C OIIOPOH Ha aJrOpUTM MPaBUiIa).

Crponthb rpadukm nuneitHoN QyHKInH, yHKIuu Yy = kKx + b
Hcnonb3oBaTh nM¢poBbie pecypesbl A7 HIOCTPOSHUS rpaduKoB
(YHKIMIA 1 U3y4eHUs] UX CBOWCTB.

HpI/IBO,Z[I/ITL MIPUMCPLI JIMHEHHBIX 3aBHCUMOCTEHl B PpCaIbHBIX
IMponeccax M sABJICHHUAX.

IloBTOpPEHUE M
oooomenue (6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATUN W METOAOB Kypca 7 Kiacca,
000011eHNE 3HAHUT

BpiOupaTh, NPUMEHATH CIOCOOBI CPABHEHUS YWCEN, BBIYMCICHUH,
npeoOpa3oBaHuil  BBIP@KEHWH,  pelleHWs  YpaBHEHHH  MpH
HEOOXOMMOCTH € HampapJsiomed momompo.  OcynecTBisiTh
CAMOKOHTPOJIb  BBIIOJHSAEMBIX  JIEWCTBUM W CaMOIIPOBEPKY
pe3yibTaTa BBIYUCICHHH, IpeoOpa3oBaHuii, mocTpoeHnid. Pemarth
npocreiiliye  3aJa4d = W3 pPEATbHON  JKM3HH, NPUMEHSATH
MaTeMaTHyeckMe 3HAHMA I pelIeHds 3afad M3 JAPYTux
npenMeToB. Pemats npocTeiilme TeKCcTOBbIE 3a1a41, CPABHUBATH
BBIOUPATH cOCOOBI PEIICHNS 331a91




8 kuacc (He menee 102 u)

Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciao

OcHoBHOe coep:KaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

4ac0B)
Yucaa n KBagparusiii kopeHs u3 unucna. [lonamue 06 uppayuonanvrom | PopmMyaHpoBaTh oOnpee/ieHHe KBaJPaTHOIO KOPHA M3 4HUCIIA,
BbIYHCJ/ICHUS. yucne. Jlecamuunvie NPUOIUIHCEHUS UPPAYUOHATLHBIX YUCEL. apu(METHYECKOr0  KBAJPaTHOTO KOPHS IIPU HEOOXOAMMOCTH  C
. . BU3YaJILHOM OITOPOH.
Kpanparnbre Jeiicmeumensivie wucia. Cpasnenue deiicmeumenviix uucei) > P

kopuu (15 1)

Apudmerrndeckuii KBaJpaTHBIN KOPECHb.

YpaBHeHUE BUIA X2 = a.

CpoiicTBa apu(PMETHICCKUX KBAJAPATHBIX KOPHEH.
[IpeoOpa3oBaHMe YHCIOBBIX BBIPAKCHHIA, COISPIKANTIX
KBaJIpaTHbIE KOPHH.

IpuMeHsITh OTEpaNii0 H3BJICYCHHUsST KBAJAPATHOrO KOPHS W3 YUCIIA,
HCIO0JIb3YsI IPH HEOOXOIUMOCTH KAJILKYJISITOP.

OueHUBATh KBAJIPAaTHbIC KOPHH IEIBIMH YHCIAMH U JCCSTHYHBIMH
JIPOOSIMH.,

CpaBHMBATh U YHOPSII0YMBATH PAIMOHATBHBIC U UPPAIIMOHAIBHbIC
yKciaa, 3allMCaHHBIE C  TMOMOINBIO  KBAaAPaTHBIX KOpHEH mpH
HEOOXOIUMOCTH C HATIPABIISIOIIEH TTOMOIIIBIO.

HccnenoBats ypaBHEHNE x2 = 8, HaXO/AUTh TOYHbIE HIIPUOIKEHHBIE
kopau tipu & > 0.

HccaenoBars cBOMCTBAa KBaJpPaTHBIX KOPHEW, IPOBOAS YUCIIOBBIE
9KCHEPUMEHTHI C HCIIOJIb30BaHUEM KaJIbKYJISTOpa (KOMIBIOTEPA).

IlpumensaTs,  cBOMCTBA  apu(MeTHYECKHUX  KOpHed I
npeodpa3oBaHus BbIPasKeHUI.
BeinmoaHsaTh npocreimme npeodpazoBaHus BBIPA)KCHU,

COZEpKalllMX KBaJpaTHbIE KOpPHHU. BbIpaxkaTb NepeMeHHBIE W3
TEeOMETPUYECKUX H (Qu3ndeckux (opMyn mpu HEOOXOAMMOCTH C
OTIOpOM Ha MPABUJIO.

BbruncasaTs 3HaYeHNs BEIPAXKEHHH, COIEPIKAIMX KBaJpaTHbIE KOPHH,
WCTIOJIB3YSI IPH HEOOXOTUMOCTH KaIbKYISTOP.

Hcnonb3oBaTh B X0/1€ pEIIEHNUS 3a]a4 dJIeMEHTapHbIE ITPECTaBICHIS,
CBA3aHHBIE C MPUOMMKEHHPIMU 3HAYEHUSIMHU BEJTHUIHH.

3HAKOMHTHCS C UCTOPHEH Pa3BUTUA MAaTeMATHKH.




Yucaa n Crenens ¢ 1ensIM nokasareneMm. CraHgapTHas 3anuch yucia. | PopmMyaMpoBaTh onpeaesieHHe CTENEHH C LEIbIM MOKa3aTeneM(Ipu

BbIYHCJICHUS. Pa3mepbl 00bEKTOB OKpYXKaroero Mupa (0T 3J1eMEHTapHbIX HEOOXOAMMOCTH 110 BU3YyallbHOI1 010pe).

Crenenn YACTHI[ 10 KOCMHYECKHX OOBEKTOB), JUTHTENFHOCT Mporeccop | [IPeACTABIATE 3aNHCE GONBIINX H MAIIX YHCEN B CTAHIAPTHOMBHJIE.

¢ HeJIbIM B OKDY’KAIOLIEM MHPE. CpaBHUBaTh Ylclia W BEIUYWHBI, 3alMCaHHBIC C HMCIOJIb30BAHHUEM

noksare CBo¥CTBa CTENEHH C LEJIBIM [TOKa3aTeieM erencrmn 10

oM : Hcnonb30BaTh 3aNMUCh YHCEN B CTAaHJAPTHOM BHJIE JUIS BBIPAKEHHS

(7 ) pa3MepoB 00BEKTOB, [UINTEILHOCTH MPOLIECCOB BOKPYKAIOIIEM MHUDE.
®opmMy/IMpPOBaTh, 3aNMCHIBATH B CHMBOJIMYeCKOil d¢opme u
WLIIOCTPUPOBATh TNPHUMEPAMM CBOWCTBA CTENEHH C  LENbIM
nokasareneM (Ipu HEOOXOOUMOCTH C HMCIOJIb30BAHUEM BH3YaIbHOM
OTIOPBHI).
IIpuMeHATH CcBOWCTBA CTETEHW IS MPeoOpa3OBaHUS BBHIPAKEHUH,
CoJiepKalllMX CTENEeHH C LENbIM MOKa3aTeleM C HCIOJIb30BaHUEM
CIIPaBOYHON WHGOpMAIUKM. BBINOJHATH JAeHCTBHA C 4YKCIAMHU,
3allMCaHHBIMU B CTaHJApPTHOM BHIe (YMHOXKEHHE, [elIeHue,
BO3BE/ICHUEC B CTCIICHD).

Aareopanuyeckne | KBagparHbiil TpéxwieH. PaznoskeHne kBaapaTHOro TpéxuscHa | Pacmo3naBaTh KBaJpaTHbI TPEXWICH, YCTAHABIMBATHBO3MOXKHOCTh

BBIpaKeHH. Ha MHOXUTEIIHN. €T'0 PA3JI0KCHUA Ha MHOXKUTECIIN.

KBagparubii PacknanpiBaTh Ha  MHOMKHTENW  KBAaJPAaTHBIH  TPEXWIEH C

TPEXUJIeH HEOTPUIATEIBHBIM TUCKPUMHHAHTOM TP HEOOXOJMMOCTH C OIOpOH

(5 u) Ha aJrOpUTM MpaBHIA.

Aaredpanuyeckue | AnreOpamueckas 1poOb. JlonmycTrMBble 3HAUEHHS IEPEMEHHBIX, | 3anuCbIBaTh anreOpandeckue Bhlpaxkenus. HaxoauTh o0macTh

BBIPaKEeHUA. BXOJSIINX B anreOpandeckre BoipakeHusi. OCHOBHOE CBOMCTBO | OTIPE/ICIICHUS PAIIHOHATIBHOTO BHIPAKCHUS.

Auredpamueckasi | anreGpamueckoii 1po6u. CokpareHue apobeii. BbINOJIHATE YNCIIOBbIE MOJICTAHOBKH U BBIYHCIATH 3HAUCHHE JPOOH,

apoon CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JIETICHUE 5 TOM SHEJE © TIOMOTHLIO KaTIbRy:TATOPa. "

’ 3 . @opMyJIHPOBATH OCHOBHOE CBOMCTBO anredpandeckoil qpodu u
(15 9) anrebpanveckux apoodeit. [IpeobpasoBanre BbIpaxeHUH, NPHMEHSITE €ro /TS PeoGPa3oBaHHs APOGEii.

coJiepKalmx aaredpandeckue Ipoou.

Boinmosinsite  geidicTBUSL ¢ anreOpandeckuMU  JIPOOSIMH  TIPH
HEOOXOJUMOCTH €  HAmpaBIAONIEH  NOMOIbI.  [IpuMeHSTH
npeoOpa3oBaHusi BBIPAKEHUH [UIl pelleHus 3anad. Beipamarts
nepeMeHnble U3  Qopmyn  (pu3HUECKMX, TEOMETPUYECKHUX,
OMKCHIBAIOMIMX  OBITOBBIE CUTyallMHd) TIpU HEOOXOOUMOCTH C
HaIpaBJIAIOUIeH MOMOIIBIO.




YpaBHeHust KBanpatHoe ypaBHenue. HemosiHoe kBagpaTHOoe ypaBHeHUE. | PacmosHaBaTh KBaJpaTHbIC ypaBHEHMS.
M HepaBeHCTBA. dopMmyIia KOpHEH KBaApaTHOro ypaBHenus. Teopema Buema. —|3anucbiBaTb (opmy.y KOpHEH KBaApaTHOrO YpaBHCHHS, pewmiaTh
KBagparusbie Pemenue ypaBHeHuH, CBOAAIMXCA K KBaapaTHbIM. [Ipocreiimue | KBAAPATHLIE yPABHEHHS — ITOJIHBIC M HETIOJIHBIC (c ucronb3oBaHKEM
ypaBHeHHsI JPOOHO-PAIOHAJILHBIE YPABHEHMUSL. CTIPABOMHOM HH(popMaL).
(15 ) Pemenue TekCTOBBIX 3a/1a C MOMOLIBIO KBAIPATHBIX YPABHEHUI. HpOBOH"TI’ fpocTenime - MCCICIOBAHMI  KBAJPATHRIX
ypaBHCHHH.
Pemates ypaBHeHMsl, cBomsAIIuecs K KBaJApaTHBIM, C ITOMOIIBIO
npeoOpa3oBaHU W 3aMEHOW ITEPEMEHHOW ¢ OIOpOW Ha alrOPUTM
npaBuia.
HaOuaropath ¥ aHaAJIM3MPOBATh CBS3b MEXKIY KOPHSAIMU U
ko3 puLIMeHTaMH KBaJpaTHOTO YpaBHEHUSI.
Ipumensmeo meopemy Buema ons pewienus 3a0a4 (¢
ucnonv3o8anuem obpazya).
Pemats TekcTOBBIE 32/1a4M aNreOpanyeckuM CIIOCOOOM: TIEPEXOAUTD
OT CIIOBECHOH (DOPMYNHUPOBKH YCIOBHSA 33Jadd K anreOpamdeckoit
MOJIENIN TMYTEM COCTaBJICHUS YypaBHEHUS (IIPU HEOOXOJMMOCTH C
HAMpaBJISIONIEH TOMOINBIO); peliaTh COCTABICHHOE YpaBHEHUE;
MHTEPIPETUPOBATH PE3YIIBTAT.
3HAKOMMTBCSI ¢ MCTOPHeli pa3BUTHS AJITeOPBL.
YpaBHenus JluHeiHOe ypaBHEHHE C JABYMS IEPEMEHHBIMH, ero rpaduk,| PacmosnaBarhb nuHeliHbIe ypaBHEHUs C IBYMs IEPEMEHHBIMH.
1 HEPaBEeHCTBA. MPUMEPBI PEHIEHUS YPABHEHUI B IIEJIBIX YUCTIAX. Ctpouth rpadyku JIMHEHHBIX  YpaBHEHWH, B TOM 4HCIIE
Cucremsl Pemienne cucTeM JBYX JIMHEMHBIX YpaBHEHUM C aByms | HCHOJIB3YH uudpossie pecypcel (Ffpl’I HEOOXOMMOCTH ¢
ypaBHEHH nepeMeHHBIMH. [IpUMephl  pelIeHHs CUCTEM HEIMHENHBIX ;HOPOH Ha a/TOPHTM YHEOHBIX ICHCTBHiH).
(13 1) yPABHEHHHA C JIBYMS! TIEpEMEHHBIMH. y;;?s:e‘::;; napasuiesibHbIe U MEePECEKAIONIHecs MPSMbIC 10 MX

I'pagpuueckas  unmepnpemayusi  ypagueHuss ¢ O08YMA
nepeMeHHbIMU U CUCIEM YPAGHEHUL C 08YMsL NePEeMEHHbLMU.

Pemrenne TekCTOBBIX 3a7a4 ¢ IOMOIIBIO CHCTEM YPaBHEHH.

Pemare cucteMbl JBYyX JIMHEMHBIX  YpPaBHEHUH C JBYyMs
MTepEMEHHBIMHI TTOJCTAHOBKOU U CII0KEHUEM.

Pemate npocTeiiiiue cucTteMbl, B KOTOPBIX OJTHO M3 ypaBHEHUU HE
SIBIISICTCSI  JIMHEWHBIM TIPU  HEOOXOAMMOCTH C  HaIpaBJISIONMIEH
MTOMOIIBIO.

Ilpusooums cpagpuueckyro unmepnpemayuio peuieHus ypagHeHus ¢
08YMsL NnepeMeHHbIMU U CUCHEM YPABHEHUL ¢ 08YMANepeMeHHbIMU.

Pemath TeKCTOBBIE 3a1a4H1 anrerqueCKHM CIT0COOOM.




YpaBHeHus

1 HEPaBEHCTBA.
HepaBencra (12 u)

UucoBble HEPABEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ ogHoi1 nepeMenHo#. JInHeliHbIe HEPaBEHCTBA C
OJIHOM TepeMEHHON M ux pemieHrue. CUCTEeMbl JTMHEHHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM U UX pELIEHUE.

N300paxkeHune penieHus JIMHEHHOTO HEPABEHCTBA U UX CUCTEM
HAa YUCIJIOBOM MPSMOM.

DopMyJIHPOBATH CBOICTBA YHCIIOBBIX HEPABEHCTB,HILUTIOCTPUPOBATH
HX Ha KOOPJAUMHATHOMN MPSIMOHA.

IIpuMeHsITH CBOMCTBA HEPABEHCTB B X0JI¢ pellicHus 3a1a4. Pematb
JTUHEHHbIC HEPAaBEHCTBA C OJTHOM IIepEeMEHHOM,H300pakaTh PEIICHHE
HEpaBEHCTBA HA YHCIIOBOM MIPSMONA.

Pemath cuctembl TMHEHHBIX HEPABEHCTB, H300paXKaTh pEIICHUE
CHCTEMBbI HEPABEHCTB Ha YUCIIOBOM NPAMON MPH HEOOXOIMMOCTHUC
BH3YaJIbHOM ONOPOH.

DyHKIUH.
OCHOBHBICIIOHATUSA
G

[Monarne ¢ynkuuu. OOMACTh ONMpENENeHUs U MHOXKECTBO
3Ha4eHud QyHKIuH. CriocoOb! 3a1aHus PYHKITHIA.

I'paduk pynkumuu. CpoiicTBa (YHKIMHU, UX OTOOpaKeHHE Ha
rpaduxke.

Hcnoab3oBaTh PyHKIHMOHATHHYIO TEPMHUHOJIOTHIO M CHMBOJIHKY.
BoruncaaTe 3HavyeHusi QYHKIWA, 3aJaHHBIX QopMmynamu (TIpu
HEOOXOIUMOCTH HCIIOIB30BATh KAJIBKYJSTOP); COCTABJIATH Ta0JIHIbI
3HaYeHui QyHKINN.

CTpouTh N0 TOYKAM rpaduKu QyHKIHA.

OnuceiBath cBolicTBa (YHKIMM Ha OCHOBE €€ TIpaduvecKoro
NPEICTaBICHUS IPU HEOOXOJUMOCTH C HAIIPABIIIOLICH TOMOLIBIO.
Hcnoab3oBaTh PyHKIMOHATHHYIO TEPMHUHOJIOTHIO M CHMBOJIHKY.
HccaenoBath npuMepbl TpadUKOB, OTPAXKAIONINX PEaATbHBIE MPOIECCHI
u siBnenus. [IpuBoAUTH IPUMepPHI IPOLIECCOB U SIBICHUHN C 3a1aHHBIMHU
CBONCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBIE MPOTPAMMBI JIJIsl TIOCTPOCHHUS
rpaduKoB QYHKIMIA U U3yUSHHs UX CBOWCTB

DOYyHKIUH.
YucaoBble
¢ynxuuu (9 v)

Urenue u noctpoenue rpaduxos ¢pyHkuuid. [lpumepst
rpaduKoB (PYHKIMH, OTpa’karoIIKX peabHbIe MPOLIECCHI.
OyHKIMH, OMMCHIBAIOLINE NPSMYIO U 00paTHYIO
PONOPIMOHATILHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona.
I'paduk pyHKIIIH Y = X2,

Odyaxmmn y = X2,y = x5,y = /x, ¥ = k);c epaguyeckoe

peuierue YypasHeHUull U Cucmem ypasHeHull.

Haxoauts ¢ momombio rpadguka GyHKIVH 3HAYSHWE OJHOU W3
paccMaTpUBaEMbIX BEJIUYHH 110 3HAYEHUIO APYTOi.

B HecnoxHBIX cilydasx BbIpaxKaTbh (OpMYJIOH 3aBHCHMOCTh
MEXly BEJTMUYNHAMH.

OnucpIBaTh XapaKkTep N3MEHEHUS OJTHOM BEIMIMHBI B 3aBUCHIMOCTH OT
WU3MEHEHUS IPYroil

Pacno3naBaTh BUIbI H3ydaeMblx QyHKOMiA. [loka3siBaTh
cXeMaTH4YeCKHU MOJ0KEeHHE HAa KOOPAMHATHOH IIIOCKOCTH I'pauKOB
yHkumii Buga:y = X%, y = x5,

y - \/X! y =k, X

Hcnonb3oBath GyHKINOHAIBLHO-TPadpHUecKue

NpeACTABJICHUS U PEIICHHS U UCCIIEAOBaHUS YPABHEHUN 1

CHUCTEM ypaBHEHHU.




[puvensaTs muppoBbIe Ppecypebl Ui TOCTPOSHUS TpapuKoB
(yHKITHIHA. -

IToBTOpPEHUE H
00o0menue (6 1)

[ToBTOpEHNE OCHOBHBIX TIOHATUH W METOIOB KypcoB 7 u 8
KJaccoB, 0000IIeHre 3HaHUH

Bbi0npaTrb, NpUMEHATH CMOCOOBI CPAaBHEHHS 4YKCEN, BBIUYMCICHUH,
npeoOpa3oBaHUil  BBIPAKEHUH, pelieHus.  YpaBHEHUH  IIpU
HEOOXOJMMOCTH C HampaBisiomeld moMmomipio.  OcylecTBIATH
CAMOKOHTPOJIb  BBIIOJHSAEMBIX  JEHCTBUM U  CaMOIIPOBEPKY
pe3yibTaTa BBIYMCICHHH, IMpeoOpa3oBaHuii, moctpoeHuil. Pemarth
nmpocreiliye  3aJa4yd = W3 PCAIbHOM  KU3HU, MNPUMEHSATh
MaTeMaTHyecKMe 3HAHMA I pelleHds 3afad U3 JpYTux
npenaMeToB. PemiaTe npocreiime TeKCTOBbIEC 3a1a41, CPABHUBATH
BBIOUPATH CIOCOOBI PEIICHNUS 331a4U

9 kumacc (He menee 102 u)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE coaepkanue

OcHoBHbBIE BUIbI A€ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa n PammonanbHbeie 4ncia, uppayuoHaivhsie Yucid, KomeyHvle u|PasBHBATHL  NpPEACTABJEHMS O 4YUCIax: OT  MHOXKECTBA
BBIYMCJICHHS. beckoneyHvle oecamuuyHbile opobu. MHmnoocecmeo | HATYPAIBHBIX YUCCIT 10 MHOKECTBA ICHCTBUTCIILHBIX YUCEIL.
JlelicTBUTEIbHBIE | OClCMBUMENbHbIX — Yucel,  OelcmeumenbHble Yucia Kak|O3HAKOMHTbCS c BO3MOKHOCTBIO IIPEACTABIICHUS
yuciaa (9 4) beckoneuHvle Oecsimuuhble Opobu. Bzaumno 00HO3HAUHOe | NEHCTBUTENBHOTO 4YHCTAa Kak OECKOHEYHOH ecATHYHOH japobwu,

COOMBEemMcmaue MexHcoy MHONCECMBOM 0eUCMBUMENTbHBIX YUCe]l
U MHOJCECIMBOM MOYEK KOOPOUHAMHOU NPAMOIL.

Cpasnenue  OelicmsumenvuvlX — qucenl,  apugmemuyeckue
oeticmeust ¢ 0eticmeumenbHbIMU YUCIAMU.

[Tpubmmk€HHOE 3HaUEeHNE BETUIHHBI, TOYHOCTH IPHOTHNKEHUS.
Oxkpyrinenue uucen. Ilpukuaka ©W OUEHKa pe3yiIbTaTOB
BBIYMCIICHUH.

NPpUMEHATH JACCATUYHBIC HpI/I6J'II/I)KeHI/IH palrOHAaJIbHBIX u
HUppaAlMOHAJIbHBIX YHUCCIIL.

3anuc1;wamb, cpasHueams u ynopadouueamb
OeticmeumenbHble YUCA.

BLIHOJIHHTI:, coyueTasn YCTHBIC nu INHUCbMCHHBIC HpI/IéMBI,
apnq)Meanecmle JIEHCTBUA C panroOHAJIBHBIMHA YHCIIaMH; HAXO/IUTb
3HAYCHUS CTCICHEH ¢ LENBIMU II0Ka3aTeIIMU U KOpHeﬁ; BBIYHCJIATH
3HA4YCHM YHCIIOBBIX BLIpa)KeHHﬁ.




HosyyuTh mpeacTaBjieHHe O 3HAYNMOCTH JICHCTBUTEIHHBIX YHCEN B
MPaKTUYECKOMN NESITEILHOCTH YEIOBEKA.

AHAJIM3UPOBATH M J€J1aTh BbIBOJBI (I10CJ€ COBMECTHOTO aHAIHN3A)
0 TOYHOCTH TPHUOJIMKCHHS JCHCTBUTECIHLHOTO YWCIA TPU PEIICHUU
3ajad.

OKpyrasiTb JCHCTBUTENBHBIE YHCIA, BBIMOJIHATH MNPUKUAKY
pe3yibTaTa BRIYUCICHUM, OLeHKY 3HAYCHUIN YUCIOBBIX BBIPAKEHUU.
3HAKOMHTHCS C UCTOPHEH Pa3BUTUA MATEeMATHKH.

YpaBHeHus
U HepaBeHCTBA.

YpaBHeHus ¢

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHNUH, CBOJSAIIUXCS K
JINHEHBIM.

KBanpaTtHoe ypaBHeHMe. PemieHne ypaBHEHMH, CBOZSILMXCS
K KBaJlpaTHbIM. brukBaspaTHble ypaBHEHUS.

OcBaunBaThb, 3alIOMUHATH M IPUMEHATH Ipadguyeckne MeTOAbI ITPU
pelLlICHUN YpaBHEHNH, HEPABEHCTB U UX CUCTEM (IIPU HEOOXOIUMOCTH C
OTIOPOii Ha aNTOPUTM YUEOHBIX ACHCTBHIA).

Pacno3naBath 1ienbie ¥ ApoOHBIC YpaBHEHUSI.

O HOM .
e eMeHH()ﬁ prwepbl peutens ypasHeHulli mpembveli u 4emeépmoil Pemars JHMHeHHBIE U vKBa}lpaTHbIe YPaBHE€HUSI, YpPaBHCHUA,
Y Cmeneneil pazioNceHuem Ha MHoNCUmen CBOJISIIUECS K HAM, TIPOCTEHIITNE TPOOHO-pAIlMOHATIBHBIE YPABHEHUS.
(14 9) ) Ipenyiarath BO3MOXHBIE CIOCOOBI PEIICHUS TEKCTOBBIX 3aj1ad,
Pemenne  apoGHO-palMOHaNBHBIX — ypaBHEHMH.  PellleHue|oGeysaaTh MX M pemaTh TEKCTOBBIC 331a4H PA3HBIMU CIIOCOGAMH.
TEKCTOBBIX 33]1a4 N eOpaMECKHM METOJIOM. 3HAKOMHTBHCSA ¢ NCTOPHEH Pa3BUTHSI MAaTEMaTHKU
YpaBHeHus JIuHeitHOe ypaBHEHUE C ABYMS TIEPEMEHHBIMHU U €r0 Tpaduk. | OcBanBaTh H IPUMEHSATH IIPUEMBI PELICHHS CUCTEMBI JIBYXJIMHEHHBIX

M HepaBeHCTBA.
Cucrembl
ypaBuenuii(14 4)

Cucrema IByX JTMHEWHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMU U
e€ peuienue. Pemienne cucrteM AByX ypaBHEHMM, OJHO U3
KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOI CTETEHHU.
I'paduueckas uHTEpHIpeTaLUs CUCTEMbl YPaBHEHUH C IByMsI
NEPEMECHHBIMHU.

Pemienne TeKCTOBBIX 3ada4 aJ'IFe6paI/I‘{eCKI/IM CII0COOOM.

YPaBHEHUI € JBYMs IIEPEMEHHBIMM U CHCTEMBI JIBYX YpaBHEHWH, B
KOTOPBIX OJHO YpaBHEHHE HE SBJIETCS JIMHEHHBIM (110 BU3YyalbHOM
ormope).

Hcnoab3oBaTh (GyHKIMOHATBHO-TpadUUYeCKUe TPENCTABICHHUS IS
pelleHusl ¥ UCCJIeTOBAHNS YPABHEHUH U CUCTEM.

AHAIU3MPOBATH TeKCThl 3ajay, pellaTh HX aIreOpanvyecKum
Croco60M: MepexXoaUTH OT CIIOBECHOH (POPMYITHPOBKH yCIOBHSA 33/1a41
K anreOpandecKod MOJETH IMyTEM COCTaBJICHHUS CHCTEMBIYPaBHEHUIA;
peliaTh COCTAaBJICHHYIO CHCTEMY YpPaBHEHHH; HHTEPNPEeTHPOBATH
pe3yibTar.

3HAKOMHUTLCHA C HCTOpHeﬁ Pa3BUTHA MATCMAaTUKN

YpaBHeHust

1 HepaBeHCTBA.
HepaBenctna (16 4)

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHUE.
CucreMpl TMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM M HX
peuieHue.

KBagpaTHble HEPABEHCTBA U UX PELICHUE.

I'padryeckas uHTEpIIpETALIUS HEPABEHCTB W

Yuratp, 32a1UCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
HEpaBEHCTBA; HCIIOJIH30BATh CHMBOJIMIKY M TEPMUHOJIOTHIO. BHIMOJIHATH
npeoOpa3oBaHus HEPABEHCTB, HCMOJIB30BATH JIISTIPEOOPa30BAHMUS
CBOMCTBA YHUCIIOBBIX HEPABECHCTB.

Pacno3naBath JIMHEHHbIE U KBaJIpaTHBIE HEPABEHCTBA.

Pemarte nuHeliHbIe HEPABEHCTBA, CUCTEMBI TIMHEHHBIXHEPABEHCTB,




CUCTCMHCPABCHCTB C IBYMs IICPCMCHHBIMU.

CHCTEMBbI HEPABEHCTB, BKJIIOYAIOIINX KBAIPaTHOEHEPABEHCTBO, U
pemars ux; 00cyKaaTh noyrydyeHHsle pemeHus. M3o0paxars
pelleHNEe HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HAUMCIIOBOM MPSIMOH,
3aMUCBIBATH PEIICHHUE C IOMOLIBIOCHMBOJIOB.

Pematn KkBagpaTHbIE HEPaBEHCTBA, MCIOJB3Ys IpaduuecKue
MIpEJICTaBICHUS.

OcBauBaTh M NMPHUMEHSITb HEPABEHCTBA NPU PEIICHUH PA3ITHIHBIX
3aJ1a4, B TOM YHCJI€ MTPAKTHKO-OPHEHTHPOBAHHBIX.

®ynxuuu(16 1)

KBanpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. Ilapaborna,
KOOP/AMHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH MapadoJIbl.

CreneHHbIC QYHKIIUH C HATYPAIbHBIMH TIOKA3aTESIMU 2 U 3, KX
rpaduKu U CBOICTBaA.

I'paduxu pyskumii: y =kx,y = kx + b,,y = ax?,y = ax?y
=Vxy =k

X

Pacno3naBath BHIB U3y4aeMbBIX (DYHKIHN; WJLIIOCTPUPOBATH
CXeMaTH4YeCKH, OOBSCHATH pACIOJIOKEHHE Ha KOOPAWHATHOU
wiockoctH rpadukos GpyHkuui Buga: y = kx, y=kx+b, y =ax?+bx+c,
= a x% Yy =+x, y=Fx B 3aBuCMMOCTH OT 3HaYeHMiT KO3PDHUINUEHTOB;
OITMCHIBATh UX CBOWCTBA. Pacmo3HaBaTh KBagpaTHYHYIO (QYHKIHUIO IO
dopmyie.

[puBoauTh NpHUMepPHI KBaIPaTHUYHBIX 3aBUCHMOCTEH W3 peabHOM
KHM3HU, QU3UKH, TEOMETPHH.

BoisBasitb u 000011aTh 0COOCHHOCTH TpaduKka KBaIPATUIHON
Gynkmun y = ax? + bx + ¢ (nmpu HEOOXOAUMOCTH C HAINPABJIAIOIIEH
ITOMOIIIBIO).

CtpouTh W HM300pakaTh CXeMATH4YeCKH TpadQUKH KBaJpaTUYHBIX
(yHKImii, 3a1aHHBIX GopMynamu Buaay = ax3,y = ax® + @,y
=a(x +p)% y=ax’ + bx + c (npy HEOOXOAUMOCTH CBU3YAILHOM
OTIOPOH).

AHAJIM3UPOBATH H IPUMEHSATDH CBOHCTBA H3YUCHHBIX (OYHKITHHAIIISA HX
MOCTPOEHHS], B TOM YHCJIE C MOMOIIBIO IIM(POBBIX PECYPCOB.

YucioBbie
MOCJIEeA0BATEILHOC
™

(159)

TlonsTue YHUCIOBOM ITOCIIENOBATEIILHOCTH.

3aaHue TOCIeN0BaTeIbHOCTH PEKYPPEeHTHON (opmynoit u
¢dbopmyIoit N-To uieHa.

Apudmernueckas 1 reomerpudeckas nporpeccun. Dopmyisl N-
ro 4jeHa apu(METHYECKOW W TEeOMETPUUYECKOW MpOorpeccuii,
CYMMEBEI IIEPBBIX N 9JICHOB.

H3z00padicenue unenos apugpmemuyeckou u 2eoMempuyeckor
npozpeccutl mOYKamu Ha KOOPOUHAMHOU NIOCKOCTIU.

Jluneunwii u skcnonenyuanvHulil pocm. ClodjicHvle NpoYeHmul.

OcBanBaTh M TIPUMEHSITh HHJICKCHBbIE 0003HAYEHHUS, CTPOUTH
peYeBble BBICKA3BIBAHUSA C HCIOJb30BAHHEM TEPMHHOJIOTHUH,
CBSI3aHHOM C MOHATHEM MOCIICIOBATEIBHOCTH.

AHaIU3UPOBaTh (QOpMyNIy N-ro 4YieHAa MOCJICIO0BATSIBHOCTH WIH
PEKYPPEHTHYO (POPMYITY M BBIYHCJISATH WICHBI TOCIIE0BATEIBHOCTEH,
3aJJaHHBIX ATUMH (opMyJamMH. Y CTAHABJINBATH 3aKOHOMEPHOCTH B
IMOCTPOCHHNHU ITOCJIEA0BATCIIBHOCTH, €CJIN BBIITMCAHBI IICPBBIC HECKOJIBKO
€€4JIEHOB.

Pacno3HaBaTh apu(PMETHUCCKYIO U TEOMETPUIECKYIO POTPECCUU TTPH
pasHBIX croco0ax 3amaHusl.

Pemarp 3amaun ¢ wWcnosnb3oBaHWEM — QopMyn  N-TO  dJeHA




apu(MEeTHYECKOH U TeOMETPHUYECKON MPOTrpeccuii, CyMMBI MEPBHIX N
YJICHOB C ONIOPOH Ha CIIPaBOYHYI0 HH()OPMAIHIO.
H3o0pasicams  unenvl  nOCIE006aMENLHOCU
KOOPOUHAMHOU HAOCKOCHIU.

moy4yxkamu HA

PaccmaTpuBaTh NnpuMepsbI POLECCOB U IBJIECHHI 13 peanbHOIKN3HH,
WITIOCTPUPYIOLINE H3MEHEHHE B apu(PMeTHUECKOW Mporpeccuu, B

TEOMETPUYECKOW TIPOTPECCHH;, U300paxtcams — CcOOMEEemMCmayoujue
3a8UCUMOCTU 2paAdULeCK.
Pemares mnpocreiilime 3amaumM, CBA3aHHBIE C  YHCIOBBIMU

MOCJICA0OBATSILHOCTSMU, B TOM YHCJIE 33aJaud M3 PEaIbHOU JKU3HH C
WCIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUH (3JCKTPOHHBIX TaOJIHII,
rpadUIecKoro KajabKyJasaTopa u T.IL.).

Pewams 3a0auu Ha Cr0JICHbIE NPOYEHMbL, 6 MOM YUCLEe 3A0ayu U3
PeanbHOU NPAKMUKY (C UCNOTb308AHUEM KATLKYASAMOPa).

3HAKOMUTBHCS C MCTOPHEil pa3BUTUSI MATEMATUKH.

[MoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(18 u)

Yucia W BBIYMCIEHHs (3alKCh, CpPaBHEHUE, IEHCTBHA C
JNeWCTBUTEIFHBIMU YHCIIaMH, YUCIIOBAs TpsIMasi; TMPOIEHTEHI,
OTHOILIEHMSI, POIIOPIIUH; OKPYIJIEHUE, TPUOINKEHNE, OLICHKA;
peleHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOOOM).
Auare0dpanveckue BBIPasKCHHU S (mpeobpa3oBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIE 3HAYEHHUS).

@dyHkuun (IOCTPOEHUE, CBOWCTBA HW3YYEHHBIX (PYHKIIMIA;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OmnepupoBaTe  NOHATHAMM.  MHOXECTBO,  IIOJMHOXECTBO,
orepanuy HajJ MHOXECTBAMU; HCI0JIb30BaTh IrpaduuecKoe
MIpeJICTaBICHNE MHOYKECTB JIJISl OIMCAHNUS PEATbHBIX MTPOIIECCOB U
SIBJICHUH, [IPH PELICHUH 3aa4 U3 JPYTruX y4eOHBIX IPEAMETOB.
AKTyaJM3HPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JIeiCTBHS,
CBSI3aHHBIC C YHCIAMH. HATyPAJIbHOE YUCJIO, IPOCTOE UCOCTABHOE
qycia, JeIUMOCTb HATYypaJbHBIX YHCEN, MPU3HAKUIAEINMOCTH, LEN0e
YHCII0, MOAYJIb YKcia, OOBIKHOBEHHAS! MAECATHYHAS APOOH,
CTaHJAPTHBIA BUJ YHCIa, apUPMETHIECKUINKBAIPATHBIN KOPEHb.
BbinoaHATh AelicTBMA, CPaBHHUBATh M YNOPSAJ0YHBATHL 4YHCIA,
MPEJICTABIATh YHCIa HAa KOOPIWHATHON MPSMOW, OKPYIJIATH YHCHA,
BBINOJHATH NPUKUAKY M OLIEHKY pe3yJbTaTa BEIYHCICHUN.
Pemath TekcTOBBIE 3aa4M apupMETHIECKUM criocoooM. Pemath
NMpaKTHYeCKHe 3aJa49H1, CO/Iep Kallie IPOLIEHTHI, T0JIU,4YacTH,
BBIpa)KaroIiue 3aBUCUMOCTH: CKOPOCTb — BpeMsl —

paccrosiHue, IleHa — KOJIMYeCTBO — CTOMMOCTh, 00hEMPabOThI —

BpeMsI — TIPOM3BOIUTENBHOCTD TPYAA.
Pa30upate peanbHble )KU3HEHHBIE CUTYaAlH, (JOPMYJIHPOBATH UX Ha
SI3bIKE MAaTEMATHUKH, HAXOAUTH PELICHUE, IPUMEHSS MaTeMaTHUECKUN
anmnapar, MHTepInpeTHPOBaTh Pe3ylbTaT

CTCIICHb C

OﬂepHPOBaTL MOHATUAMMU: IOCJIbIM  TI0Ka3aTcCJICM,




apu(MeTHYECKNil KBaJpaTHBI KOPEHb, MHOTOWIEH, anreOpanyeckas]
IpoOb, TOXKIECTBO.

BbINOTHATE OCHOBHBbIE [€HCTBMSI. BBIIOJNHATH pacdETHl  I10
¢dopMynam, TpeoOpa3oBHIBATh  IENble, JIPOOHO-pAIlOHAIBHEIE
BBIPQKEHHSI M BBIPAKECHUSI C KOPHIMHU, PEANTU30BBIBATH Pa3IOKCHUE
MHOTOYJICHa HA MHOKHTENH, B TOM YHCJIE C HCIOIb30BaHHEM (opMyn
Pa3HOCTH KBAZpaToOB M KBaJpaTa CyMMBI M Pa3HOCTH (C OMOpOH Ha
CIPaBOYHYI0 HMH(GOPMAIMIO); HAXOTUTh JOIYCTHMBIE 3HAYCHUS
MEPEMEHHBIX [T APOOHO- PAIMOHANBHBIX BEIPAKECHUH, KOPHEH.
MoaeaupoBaTh ¢ TOMOIIBI0 (GOPMYIT peabHbIE TIPOIECCHI U SIBIICHUSL.
OmnepupoBats mnoHaTUsIMH: (QYHKIUS, Tpaduk QYHKIUH, HYIH
¢byHKUINH, POMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHusi, yOBIBaHMs, HaWOONbIIee M HAaWMEHbIICe 3HAYCHHUS
GyHKIUH.

AHaIN3uPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (PYHKIINH,
CTPOMTD UX TPaPUKH.

OnepupoBaTh NOHATHSIMH: TIPSIMAasi IPOTIOPLIUOHAILHOCTH, 0OpaTHast
HPOIOPIMOHAIBHOCTD, JIMHEHHAss (QyHKIUS, KBagpaTHIHAs (YHKIHS,
napabona, runepooa.

Hcnoab3oBaTh rpadukm Ui ONpECSieHHsT CBOWCTB, MPOIECCOB U
3aBUCHMOCTEH, JUIsl PeIIeHHs 3aa4 U3 IPYTUX y4eOHBIX MPEJAMETOB
peaNbHON JKU3HU; MOAEIHPOBATH C MOMOIIBI IpadMKOB peabHbIC
MPOIIECCHI U SBJICHHUSI.

BripaxkaTe ¢gopmMyJIaMu 3aBUCUMOCTH MEXY BEJIMUYUHAMU.
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