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1.ITosicHuTenbHas 3amucKa

Pabouas nporpamma yue6Horo npenmera « AJITEBPA» mist 7-9 knaccoB B MBOVY «lllkona
Ne 1» cocraBieHa B COOTBETCTBHM C TPeOOBaHMAMH (elepalbHOr0 TOCYAapCTBEHHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBanusi, yreepxaeHHoro [Ipukazom MuHucTepcTBa 00pa30BaHus U HAYKH
P® ot 07.12.2010 Ne 1897 (¢ usmenenusmu Ha stHBapb 2016 roma) U mpuUMepHON MPOrpaMMbl IO
Matematuke MunmcTepcTBa oOpa3oBanms ¥ Hayku P® (M.: Ilpocsemenune, 2010 (Cranmaptbl
BTOPOT'O MOKOJIEHHUSN)).

OOydeHune MaTeMaTHKe B OCHOBHOI IITKOJIE HAMPABIICHO HA JOCTH)KEHUE CIICTYIOIIUX TEICH:
1) B HamnpaBiieHHH JINYHOCTHOTO Pa3BUTHS:

e (dopmupoBaHue npeCTaBICHUN 0 MaTeMaTHKe KakK 4acTu
00IIeYeTIOBEYECKONW KYJIbTYPhl, O 3HAYMMOCTH MaTEMaTHKH B pa3BUTUU
LMBHJIM3AIMU U COBPEMEHHOI0 O0IIECTBA;

® Da3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUICHHUS, KYJIbTYpPbl PpEYH,
CIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

e (dopMupoBaHHE  HMHTEUIEKTYyalbHOH  YECTHOCTH U  OOBEKTUBHOCTH,
CHOCOOHOCTH K TPEOJIOJCHUI0 MBICIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIINX
U3 OOBIJICHHOTO OTIbITA,

e BOCIHTAaHHE  KAaueCTB  JIMYHOCTH,  OOECICUMBAIOIIUX  COIHAIBHYIO
MOOMIIBHOCTB, CIIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIC PELICHNUS;

e (opMUpOBaHHE KA4YeCTB MBINUICHUS, HEOOXOAMMBIX JUIS aJalTalld B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

® Dpa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEMAaTUYECKHX
CIIOCOOHOCTEM;

2) B MeTampeMETHOM HalpaBJICHUH:

® pa3BUTHE TPEACTABICHUI O MaTeMaTHKe Kak (opMe ONMHCaHUS U METOJe
MO3HAHUSL JCWCTBUTEIBHOCTH, CO3/JaHUE YCIOBUH s TPUOOPETEHHS
NIEPBOHAYAIILHOTO OIBITa MATEMATHYECKOTO MOJICITMPOBAHUS;

e ¢opmupoBaHHEe OOUUX CHOCOOOB MHTEIUICKTYAJIbHOM  ACSTEIHbHOCTH
XapaKTEPHBIX JUISI MAaTEMaTHKU M SBJISIFOIIUXCS OCHOBOW ITO3HABATEIBHON
KYJBTYPBI, 3HAUUMOM /ISl pa3IHIHBIX c(hep YeTOBEUECKON ACITEeTbHOCTH;

3) B mpeaMeTHOM HaIpaBJICHHUH:

® OBJIQJICHWE MATEMAaTHYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMHU IS
NPOIOIDKEHHST 00pa30BaHUs, U3YYEHUSI CMEXKHBIX JUCIUTUIMH, IPUMEHEHUS B
MOBCEHEBHOM KU3HU;

e co3maHue (QyHAaMEHTa JUII MaTeMaTHYeCKOTO pa3BHUTHS, (OPMHPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX JIJISI MATEMaTHYECKON IeATEIIbHOCTH.

Kypc amrebper 7-9 «kmaccoB sBnsercs 0a30BbIM ISl  MaTEMaTHYECKOTO
o0pa3oBaHus U Pa3BUTHUS IKOJIHHUKOB. AJreOpandecKkre 3HaHUSI B YMEHUSI He0OX OTMMBbI
JUISL U3YYEHHsI TeOMEeTpuH B 7-9 kiaccax, anreOpsl U MaTeMarnueckoro aHaimsa B 10-11
KJIacCax, a TAKXKe U3YYECHUSA CMEXHBIX TUCLUIUIMH.

[IpakTuyeckass 3HAUMMOCTH IIKOJIBHOTO Kypca anredpsl 7 - 9 KIaccoB COCTOWT B
TOM, YTO NMPEAMETOM €TO U3YUYEHHUS SIBIAIOTCSA KOJIUYECTBEHHBIE OTHOLIEHUS U ITPOLIECCHI
peaspHOTO MHpa, ONMMCAaHHBIE MAaTeMaTUYECKUMHU MoJielisiMHu. B coBpeMeHHOM 00IecTBe
MaTeMaTH4ecKasi TOJrOTOBKA HEOOXOAMMa Ka)XJIOMYy YEJOBEKY, TaK KaK MaTeMaTHhKa
MPUCYTCTBYET BO BCeX cdepax uyeTOBEYECKON AeATeTLHOCTH.

OnHOU W3 OCHOBHBIX IIe€H M3YYCHHS aireOphl SBJISICTCS Pa3BUTHE MBIIUICHUS,
npexe Bcero GopMupoBaHue aOCTPAKTHOTO MbIIIIeHHUA. B mporecce nzydenus anredps
dbopMupyeTcs JTOTHYECKOE W aITOPUTMUYECKOE MBINIICHUE, a TaK)Ke TaKHEe KadecTBa
MBIIICHUSI, KaK CUJIa ¥ THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. JIJIs aganTanuu B
COBPEMEHHOM  HMH(POPMAIIMOHHOM  OOIIECTBE  BaXHBIM  (AKTOPOM  SIBIISIECTCS
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¢dbopMHupOBaHHE MATEMATHYECKOTO CTHJIS MBIIUICHHUS, BKIIOYAIOMIETr0 B ce0s1 MHAYKIIUIO U
JEeIyKIUIo, 0000IIeHne M KOHKPETH3alWIO, aHalW3 M CHHTE3, KIACCUPHUKALUIO |
cHCTeMaTU3alHIio, abCTparupoBaHUe U aHAJIOTHIO.

OOyuenune anredpe Aa€T BO3MOXKHOCTh IUKOJIBHUKAM HAYYUTHCS IJIAHUPOBATH
CBOIO JIEATEIbHOCTh, KPUTHYECKH OLEHUBATh €€, TNPUHUMATh CaMOCTOSITEIbHbIC
peleHns, OTCTauBaTh CBOM B3IJIAABI M yOexnaeHus. B mpomecce m3ydeHus: ainreOpbl
MIKOJBHUKHN y4yaTcsl HM3JaraTh CBOM MBICIM SICHO W WCYEPMBIBAIONIE, MPHUOOPETAIOT
HaBBIKM YETKOTO M TPAMOTHOTO BBIMIOJHEHUS MaTeMaTHYECKUX 3amHced, MpHU 3TOM
UCTIOJIb30BaHNE MAaTEeMaTHYECKOTO SI3bIKa TTO3BOJISICT PAa3BUBATh Y yUAIIUXCS TPAMOTHYIO
YCTHYIO ¥ IUCBMEHHYIO PEUb.

3HaKOMCTBO C MCTOpHEH pa3BUTHs anreOpbl Kak HAYKH (POPMHUPYET Yy YUaIIHXCS
npeacTaBieHus 00 anredpe Kak 4acTH 00IIeYe0BeYeCKOi KyIbTYpPHI.

[Ipenmer AnreOpa BemeTcst B 7 - 9 Kilaccax B KOJIMYECTBE 3-X yacoB B Heenro \7,8 Kiacchl-
105 wuacoB, 9-ii kmacc 102 wuyaca\. OueHHBAaHUIO MOMJICKAT TEKYIIHE IPOBEPOUYHBIE U
KOHTpPOJIbHbIE PabOThI, paboThl ¢ ucnosnb3oBanueM KMMos. [IpomexyrouHas arrectanus 1o
pe3ynbTaTam 4eTBEpTEN U roja.

[IpenosaBanue mpeaMera BeAETCS MO y4eOHHKaM Ul ydalluxcs oO0LieoOpa3oBaTelbHBIX
opraumsaimii «Anredpa» aBtopoB A.I. Mepsnsk, B.b. Ilonmonckuit, M.C. Sxup
N3narensckoro nentpa «Benrana-rpad».

B obmreo0pazoBarenpHbIX Kiaccax ecTh o0ydaromumecs ¢ 3akmoueHueM [IMIIK  3anepxka
ncuxuyeckoro pasputus. O0yuaromuecs ¢ 3[1P oOydarorcs mo maHHOW mporpamme, U3y4yaroT
MaTeMaTUKy B 00beMe 00s3aTeIbHOTO YPOBHS MOJTOTOBKH, JOJDKHBI JIOCTHYb IUIAHUPYEMBIX
pe3yNbTaTOB OOYYEHHS B COOTBETCTBUU CO CBOUM YPOBHEM.

OnenuBanue oOydarommxcs ¢ OB3 mpou3BoaWTcs B COOTBETCTBHHM C KPHTECPHUSIMH,
M3TI0’)KEHHBIMH B aJalTUPOBaHHOU mporpamme. OOpa3zoBaTenbHas AeATeIbHOCTh, HAIIPaBICHHAS
Ha obOecnieuenne ocBoeHust ooydaronumucsa ¢ OB3 OOIT OO0, ocHOBBIBaeTCSI Ha METOIUYECKHUX

MPUHIINAIIAX:

v YCHJICHUE TIPAKTHYECKOM HAIMPABICHHOCTH H3y4aeMOro MaTepHaa;

v BBIJIETICHUE CYIIHOCTHBIX MPU3HAKOB U3YYaeMbIX SBIICHUH;

v OTIOPY Ha KU3HEHHBIN OIBIT 00y4YaroIerocs;

v OTOpYy Ha OOBEKTHBHBbIC BHYTPEHHHE CBSI3U B COJIEP)KaHUU HM3ydaeMoro
MaTepI/IaJ'Ia KaK B paMKax OOJHOTO npeJ:[MeTa, TaK U MC)KI[y Hpe)IMeTaMI/I;

v coONIofICHHE B OMpeJeNieHuu 00beMa M3y4aeMoro mMaTepuana MpUHIUIA
HEOOXOJIMMOCTH M JOCTATOYHOCTH;

v BBEJICHUE B CO/IEp)KaHME YYEOHBIX MPOTPaMM KOPPEKIIMOHHBIX Pa3felioB,

MPEAyCMaTPUBAIOIINX AKTUBU3AIMIO MTO3HABATEIBHOM JEATEIbHOCTH, YCBOEHHBIX PaHEe
3HAaHMM M yMeHMH oOy4aroumxcs, (OpMUPOBAHHE IIKOJIHHO-3HAYUMBIX (YHKIIHIA,
HEOOXOIUMBIX JJISl peLICHHS Y4eOHBIX 3aa4.
s o6yuenus neteii ¢ 3[IP ucnonb3yroTes MpUEMBI TIEIarOTUIECKON TTOIIEPIKKHU:

1. Ananranust cofaepkanusi (OYUIIEHHUE OT CIOXKHOCTEH, MOAPOOHOCTEN 1 MHOT0OOpa3us
yueOHOro MaTepuana);
2. [Tpuem ananoruu;

3. B mpotiecce BocrpusTHs y4eOHOTO MaTepuaia OJHOBPEMEHHOE TOIKITIOYCHHE CTyXa,
3peHUs, MOTOPUKH, MMAMSITA U JIOTUYECKOTO MBIIILICHHUS;

4. Ucnonb30BaHKUE OTIOPHBIX CUTHAJIOB M pa3HOOOPa3HOM HATIISTHOCTH;



5. @opMyIMpOBaHUE OMPENCICHHI 110 YCTAaHOBIEHHOMY 00pa3ily, IPUMEHEHNE
AJITOPUTMOB JICUCTBUH (MCTIOJIB30BaHUE YETKOTO TJIAHA OTBETA, BHITIOJHECHUS 3a1aHUS );
6. BanmooOyuenue - pabora B mapax (OIEHKa CTABUTCS «CHIIBHOMY» 3a TO, YTO
Hay4uJI, «cJ1aboMy» 3a TO, YTO HAYUHIICH ),

7. OnTUMaJIbHBIA TEMIT y4eOHOM JACSITEIIBHOCTH C TTO3UIIUU ITOJTHOTO YCBOCHHUS.

2. Ili1anupyeMble pe3yJibTaThl OCBOCHHS Y4eOHOI0 NmpeaMeTa

W3ydyeHne MareMaTHKd B OCHOBHOM IHIKOJIE€ JAa€T BO3MOXKHOCTH OOYyYaroIIUMCS JIOCTUYb
CIIEYIOIINX PE3YyIbTATOB PA3BUTHS!
1) B AMYHOCTHOM HAIPABJICHUH:

YMCHHUEC CHO, TOYHO I'PaMOTHO H3JiaraTb CBOU MBICJIU B yCTHOI>'I 1 MHUCBMCHHOM
pcuu, MOHMMATh CMBICII IMOCTaBJICHHOMN 3ala4i, BBICTPAHMBATL aAPrymcCcHTAlUIO,
IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI;

KPUTUYHOCTb MBbBINUICHHA, YMCHHUC pPaClIO3HaBaTh JIOTMYCCKH HCEKOPPCKTHLIC
BBICKA3bIBaAHUS, OTIINYATE TUIIOTE3Y OT (baKTa;

IpEeICTaBIeHUE O MaTeMaTHU4YecKoM Hayke Kak cdepe uenoBedecKoil
NEeSATENIbHOCTH, 00 JTamax €€ pa3BUTUS, O €€ 3HAUMMOCTH Uil Pa3BUTHUS
LUBWIN3ALUHY;

KPEaTUBHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOJYUBOCTb, AaKTUBHOCTh IPH
PCIICHHUU MAaTCMAaTUYCCKUX 3a1a4;

yYMEHHE KOHTPOJMPOBATh IPOLECC M pe3ysbTaT Y4eOHOW MaTeMaTH4ecKoM
NesITeIbHOCTH;

CHOCOOHOCTh K OMOIHWOHAJIBHOMY BOCIIPUATUIO MAaTCMAaTUYCCKHUX O6T)CKTOB,
3a/1a4, PEeICHUH, PacCyKICHUH;

2) B MeTanpeaMEeTHOM HaIpaBJICHHUH:

NepBOHAYAIILHBIC TPEJCTABICHUSI 00 HAEAX M O METOJaX MaTeMaTHUKU Kak
YHUBEPCAIBHOM S3bIKE HAYKU U TEXHUKH, CPEICTBE MOJCIMPOBAHMS SBICHUN U
IIPOLIECCOB;

YMEHHE BHUJETh MaTeMaTHUYECKYIO 3aJauy B KOHTEKCTE€ NpPOOJIEMHOW CHUTyallud B
JPYTUX AUCHUILIMHAX, B OKPY’KalOIIen )KU3HU;

YMEHHE HaXOJIUTh B Pa3IMYHbIX MCTOYHMKAX HH(POPMALHUIO, HEOOXOIUMYIO JUIS
pelIeHuss MaTeMaTU4eCKuX MpoOsieM, M TPeACTaBIsATh €€ B HOHATHOH ¢opme;
NPUHUMATh pELIEHHE B YCIOBUSAX HEMOJNHOM M  W30BITOYHOM, TOYHOW U
BEPOSITHOCTHOM MHPOPMAIINH;

YMEHHME TOHUMaTh W MHCIOJIb30BATh MATEMATUYECKHUE CPEJICTBA HAIJIAIHOCTH
(rpaduku, AMarpaMMebl, TAOIHIIBI, CXEMBI U Ap.) IS WUTIOCTPAIH, HHTEPIPETAINH,
apryMeHTaluH;

YMEHHME BBbIIBUraTh TUIOTE3bl MpPU PEHIEHUH Y4YEOHbIX 3aJad U [OHUMATb
HEOOXOJMMOCTh UX IPOBEPKHU;

YMEHHME NMPUMEHSATh MHAYKTUBHbIE U JEITyKTHUBHBIE CIIOCOOBI PAacCyXACHUN, BUJIETh
pa3iryHbIe CTPATErMU PELEHUS 3a/1a4;

NOHUMAaHHE CYIIHOCTU AJITOPUTMUYECKUX TNPENNUCAHUN M yYMEHHE IeHCTBOBATH B
COOTBETCTBUHM MPEIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LEJIM, BBIOMPATh M CO3/4aBaTh AITOPUTMBI JUIS
pelIeHnst yaeOHbIX MaTeMaTHIECKHUX Mpo0IeM;

YMEHHUE IUIAHUPOBATb U OCYIIECTBIIATH J€ATEIbHOCTb, HAIIPABICHHYIO HA PEIICHUE
3aJa4 UCCIIEI0BATENbCKOTO XapaKTepa;

3) B IpPeaIMETHOM HaIPaBICHHH:

OBJIAJICHHUC 0a30BBIM MMOHSATHHHBIM afrapaTtoM 1o OCHOBHBIM pa3aciiaM COACPIKaHUA,
npeacTaBJICHUC 00 OCHOBHBIX HN3Yy4aCMBIX ITOHATUAX (‘-II/ICJ'IO, YpaBHCHHUC, (bYHKLII/IH,



BCpOHTHOCTB) KaK BaXXHEUIIINX MaTeMaTHUYECKUX MOJCIIAX, ITO3BOJIAIOIINX
OITMCBIBATh W U3Yy4aTb PCAJIbHBIC ITPOLUECCCHI U SABJICHHA,

e yMmeHue paboTaTh C MAaTEMAaTHYECKUM TEKCTOM (QHAIU3UPOBATh, U3BIIEKAThH
HEO0X0MMYI0 HH(POPMAIIUIO), TPAMOTHO MPUMEHATH MAaTEMATUYECKYIO
TEPMUHOJIOTHIO U CHMBOIIUKY, CTIOJIb30BATh PA3JINYHBIC S3bIKH MaTEMaTHKH;

® yMEHHE NPOBOJMTH KIacCU(PHUKAINH, IOTHIECKHUE 0OOCHOBAHMS, T0KA3aTEIILCTBA
MaTEeMaTHYECKUX YTBEPKACHUM;

® yMEHHE PAClO3HABATh BUbl MATEMAaTUYECKUX YTBEPKICHUHN (aKCHOMBI,
OTpeIeTICHUs, TEOPEMBI U JIp.);

® PA3BHUTHUC Hpe,I[CTaBJ'IeHI/Iﬁ 0 YUCJIC U YHUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10
I[@ﬁCTBHTGJ'IBHBIX qucell; OBJIaICHNE HAaBbIKaMH YCTHBIX, IIMCbMEHHBIX,
HHCTPYMCHTAJIbHBIX BI)I‘II/ICJ'IGHI/II\/'I;

®  OBJIa/ICHHE CUMBOJIBHBIM SI3bIKOM QJIT€OpbI, IPUEMaMHU BBITTOJHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHuil pallMOHATBHBIX BHIPAKEHUH, PeIlIeHUs] YpaBHEHH, CUCTEM
YpaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; yMEHHUE MCIOJIb30BATh UJIEIO
KOOPJAMHAT Ha MJIOCKOCTH JJIsl UHTEPIIPETAMU YPABHEHU, HEPABEHCTB, CUCTEM;
yYMEHHE MIPUMEHATD alredpandeckue npeoopa3oBaHus, anmapaT ypaBHEHUN 1
HEPABEHCTB Ul PELLECHUS 3a1a4 U3 Pa3InYHbIX Pa3zeiloB Kypca;

® OBJaJIeHHE CUCTEMOW (PYHKIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3IKOM U
CHUMBOJIMKOH; YMEHHE HCIIOB30BaTh (DyHKIMOHAIBHO — rpadudyeckue
NPEJCTaBICHUS JIs ONIMCAHUS M aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

® OBJIaJCHHC OCHOBHBIMHU crocodbamMu MMPpEACTABJIICHUA U aHAJIM3a CTATUCTUYCCKUX
JaHHBIX; HAJINYHUC HpCI[CTaBJ'IeHI/Iﬁ 0 CTaTUCTUYCCKHX 3aKOHOMEPHOCTAX B p€aJIbHOM
MUPE U O PA3JIMYHBIX crocodax ux N3Yy4YCHUS, O BEPOATHOCTHBIX MOJCIIAX,

® YMCHHUC INPHUMCHATDb U3YUCHHBIC ITIOHATUSA, PC3YJIbTAThl, MCTOABI JJIA pCIICHUA 3a1a4
MPAKTUYCCKOI'O XapaKTepa U 3aJa4 U3 CMCIKHbBIX TUCHUININH C UCITIOJIb30BAHUCM IIpH
H606XOI[I/IMOCTI/I CIIPaBOYHBIX MAaTCPHAJIOB, KAJIbKYJIATOPA, KOMIIBIOTCPA.

IInanupyemMblie npeaMeTHbIE Pe3y/IbTAThI H3y4YeHHUs aIredpsl B 7-9 Kiaccax
AuredpanyecKkune BbIPaKeHUs

Buinycknux nayuumcsa:

* OMEPUPOBATH OHITUSIMH «TOXKIECCTBO», «TOXKISCTBEHHOE MPE0OPa30BaHUEY, PEIIATh 3a/1a4H,
coJiepkaiiie OyKBeHHBIC JaHHbIC; paboTaTh ¢ hopMyIamu;

¢ BBITIOJIHATH npeo6pa30BaHI/1${ BBIpa)KeHHfI, coACpKaInX CTCIICHU C HEJIbIMU IMOKA3aTCIIIMU U
KBaJIpaTHBIC KOPHH,

¢ BBITIOJIHATH TOXKICCTBCHHBIC npeo6pa3OBaHH$[ panrOHAJIbHBIX BI)Ipa)KCHI/If/'I Ha OCHOBC IIpaBUJI
NEWCTBUH HaJl MHOTOWICHAMH M alreOpandecKuMH Ipo0sMu;

¢ BBIIIOJIHATE Pa3JI0KCHUEC MHOT'OYJICHOB HAa MHOXKUTCIIN.

BuinyckHux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

* BBIMIOJIHATH MHOTOIIIArOBbIE MPeo0pa30BaHusl palllOHAIBHBIX BbIPAKEHHUH, TPUMEHSIS] IIUPOKUA
HaOOp crOcO0OB U MPUEMOB;

* IPUMEHSATH TOKICCTBEHHBIE TIPEOOPa30BaAHUS TS PEIICHUS 3a]]a4 M3 Pa3IMUHBIX Pa3/Ic/iOB
Kypca.

YpaBHeHus

BoinyckHuk nayuumcsi:



* pemraTh OCHOBHBIC BHU/IBI PAIMOHATBLHBIX YPABHEHHH C OJTHOM MEPEMEHHON, CHCTEMBI JIBYX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

* IOHUMATh YPABHCHHUE KaK BAXKHEUIITYIO MATEMAaTHIECKYIO MOJICIh ISl OTIMCAHUS U U3yUCHUS
pa3zHOOOPAa3HBIX pealbHbIX CUTYaLUH, pelIaTh TEKCTOBBIE 3a/1a4H aare0pandyecKuM METOI0M;

* MPUMEHSTH TpadUIeCKHe MPEACTABICHIUS IS HCCIICI0OBAHUS YPAaBHEHUH, HCCIICIOBAHUS U
pellleHus] CUCTEM YPaBHEHHH ¢ ABYMS IIEPEMEHHBIMHU.

Buinycknux nonyuum 603mMoxicHOCb:

* OBJIQJIETh CHEIHATBHBIMY PUEMAMH PEIICHHs YPaBHEHUI U CUCTEM YPaBHEHUI; YBEPEHHO
MPUMEHSITh arnapar ypaBHEHUH sl pEeIIeHUsS pa3HOOOpa3HbIX 3374 U3 MATEMATHKH, CMEKHBIX
MPEIMETOB, MIPAKTUKU;

* MPUMEHSTH TpadUIeCKHe MPEACTABICHUS IS MCCIIC0OBAHUS YPAaBHEHUH, CHCTEM ypaBHEHUH,
cojiepkanux OyKBeHHbIC KOI(PPUITUEHTHI.

HepaBencrBa

Buvinyckuux nayuumces:

* IOHUMATh U IPUMEHSITh TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIC C OTHOIIICHUEM
HEPaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

* pemiaTh JMHCHHBIC HEPABEHCTBA C OAHON NMEPEMEHHOM U UX CHCTEMBI, PEIIaTh KBaIpaTHBIC
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

* MPUMEHSTH aIapaT HEPABEHCTB JIJIS PEIICHMS 3a/1a4 M3 PA3JINYHBIX Pa3JIeNioB Kypca.
Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* pa3HOOOpPA3HBIM MPHEMAM JJOKA3aTEIbCTBA HEPABCHCTB; YBEPCHHO IPUMEHSTH armapar
HEPABEHCTB IS PEIICHUs Pa3HOOOPa3HBIX MaTEMAaTHUECKHX 3a/1a4 U 3a]71a4 U3 CMEXKHBIX
MIPEIMETOB, TTPAKTUKH;

* IPUMEHSTH TpaduUecKue MPeICTaBICHHUS JIJIs HCCIEI0BaHUs HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKaniux OyKBEeHHBIC KO3 PUITUCHTEHI.

YucoBble MHOKECTBA

Buvinycknux nayuumes:

* IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOXKECTBA, BBHITIOIHSATH
oTiepaIyy HaJl MHOKECTBAMU;

* HCII0JIb30BAaTh HaYalIbHbIC MIPEICTABICHHS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEIL.
Buinycknux nonyuum 603mMoxicHOCMb:

* pa3BHUBATh NMPEACTABICHUE O MHOXKECTBAX;

* pa3BHBATh MMPEJCTABICHUE O YHCIIC M YUCIIOBBIX CUCTEMaX OT HATYPAIbHBIX 10
JNENCTBUTENBHBIX YHCET; O POJIH BHIYMCICHUN B MPAKTUKE;

* Pa3BHThH U YIIIYOUTH 3HAHUS O JICCATUIHON 3aIUCH JICUCTBUTEIBHBIX YnCelT (TIEPUOHIECKUC U
HenepuoanYecKue aApodu).

DOyHKIUHA

Buinyckuux nayuumes:

* [IOHUMATh M UCIIOJIb30BATh (DYHKIIMOHAIBHBIC TOHATHS, SI3BIK (TEPMHHBI, CHMBOJIHUECKHC
0003HaYeHHUS);

* CTPOUTH TpadUKH FJIEMEHTAPHBIX (PYHKIIHIA, UCCIIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMI Ha
OCHOBE U3YYEHUs MOBEICHUS UX TPAPHUKOB;

* MIOHUMATh (PYHKIIHIO KaK BAXHEHIITYF0 MATEMAaTHICCKYIO MOJICITb VISl OMTUCAHUS TPOIIECCOB U
SIBIIEHUH OKPYKAIOIIEro MUpPA, IPUMEHATh (DYHKIIMOHATBHBIN S3BIK JJIsI OMUCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MKy (PH3NICCKUME BEITMIMHAMH,

* IOHUMATh U UCIIOJIL30BATH S3BIK MOCIEA0BATEIHHOCTEN (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYeHHUS)

* IPUMEHSTH (POPMYIIBI, CBSA3aHHBIE C apUPMETHIECKON U T€OMETPUIECKON MTPOTPECCUSIMU, U
anmapar, COPMHUPOBAHHBIN MTPU H3YYSHUH JIPYTHX Pa3AesioB Kypca, K pEelICHHIO 3aa4, B TOM
YHclie C KOHTEKCTOM M3 pealbHON KU3HU.

Buvinyckuux nonyuum 603mMoiCHOCHb:



* IPOBOJIUTH MCCIIEOBAHNUS, CBSI3aHHbIE C U3YUYCHHEM CBOUCTB ()YHKLIUH, B TOM YHCIE C
WCITOJIb30BaHUEM KOMITBIOTEPA; Ha OCHOBE rpa)MKOB M3YUCHHBIX (YHKIIUN CTPOUTH OoJiee
CJIO’KHBIE TpapUKH (KYCOYHO-33JaHHBIC, C «BBIKOJIOTHIMI TOUYKAMH U T.I1.);

* HCIIOJIb30BaTh (PYHKLIMOHAJIbHBIE MTPEICTABICHHS U CBOMCTBA (PYHKIIHMM pelieHus
MaTEMaTUYECKUX 3aa4 U3 Pa3IMYHBIX pa3/ieloB Kypca;

* pematb KOMOMHUPOBAHHBIC 33]]a4l C IPUMEHEHHEM (GOopMYIN-Tro YieHa U CyMMBbI IIEPBBIX N
YJICHOB apU(METHUECKON U T€OMETPUIECKOHN MPOTPECCHiA, TPUMEHSISI IIPH STOM armapar
YpaBHEHU U HEPABEHCTB;

*IIOHUMATh apU(PMETHUYECKYIO U TEOMETPUUYECKYIO MTPOrPECCru KakK (PyHKIIMU HATYpPAIbHOTO
apryMeHTa; CBA3BIBATh apU(PMETHUECKYIO IPOIPECCHIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO —
C 3KCIIOHEHLUAIbHBIM POCTOM.

JJieMeHThI NPUKJIATHOH MaTeMATHKHU

Buinycknux nayuumcs.

* HCIIOJIB30BATh B X0JI€ PEUICHHUS 33/1a4 dJIEMEHTapHbIE MPEACTAaBICHUS, CBSI3aHHBIC C
NpUOJIKEHHBIMU 3HAYCHUSIMU BEJIMYHH,

* HCIIOJIB30BATh MPOCTEHIIINE CIOCOOBI IPEICTABICHUS U aHAIN3a CTATUCTUYECKUX JTaHHBIX;

* HAXOJIUTh OTHOCUTEJIBbHYIO YAaCTOTY U BEPOATHOCTh CIy4allHOTO COOBITHS;

* pemiath KOMOMHATOPHBIE 33a4l HA HAXOKEHUE YUCIIa 00BEKTOB I KOMOMHAIIHIA.
Buvinycknux nonyuum 603mMoicHOCHb:

* IOHSATH, YTO YUCIIOBBIE JAaHHBIC, KOTOPHIE UCIIONB3YIOTCS ISl XapaKTePUCTUKU 00BEKTOB
OKpPY’KaloIllero MUpa, SABJIAIOTCS IPEUMYIIIECTBEHHO IPUOIMKEHHBIMHU, YTO 110 3aIIUCU
npUOIMKEHHBIX 3HAYSHHIA, COJIepKalINXcs B MH()OPMALIMOHHBIX HCTOYHUKAX, MOYKHO CYIUTH O
HOTPEIIHOCTU MPUOIMKEHNUS;

* IOHSATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BEIYUCICHUN JOKHA OBITH COM3MEpPUMA C
MOTPEIIHOCTHIO UCXO/IHBIX JAHHBIX;

* mpuoOpecTH NMepBOHAYANIBHBIN OMBIT OpraHU3aIui cOOpa JAHHBIX MIPH MPOBEICHUH OIpPOca
0OLIECTBEHHOI'O MHEHUS, OCYILIECTBIISITh UX aHAJIU3, IPEJICTABIISITh PE3yJIbTaThl OpOca B BUJIE
TaOJUIIbI, TUArPaMMBbL;

* IpUOOPECTU ONBIT NPOBEACHUS CIyYalHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEPHOT'0 MOJICTTMPOBAHUS, MHTEPIPETAIIUN UX PE3yIbTaTOB;

* HAYyYUTbCS HEKOTOPBIM CIIEUATbHBIM IpUEMaM peleH!s] KOMOMHATOPHBIX 3a/1au.

3. Coaepxanue y4eOHOro npeamera «AJredopa»

Conepxxanne Kypca anreOpsl B 7-9 KjaccaX TPEACTaBICHO B BHJIE CIEAYIONINX
COJICPIKATEIBHBIX Pa3JIENIoB: «AJredpa», «UHCJI0BbIe MHOKECTBAY», « DYHKIHN», «IJIeMEHTHI
NPUKJIATHOI MATEMATHKN», «AJIredpa B HCTOPUYECKOM PA3BUTHI.

Conepxxanne pasnena «Adaredopa» ¢GopMHUpyeT 3HaHHMS O MAaTeMAaTHUYECKOM  SI3bIKE,
H€06XOI[I/IMI)I€ IJid pCICHUA MAaTEMAaTUUYCCKHX 3a4a4, 3aa4 U3 CMCKHBIX JUCHHUIIIINH, a TAKXKE
MpakTUYeCKUX 3aaady. M3ydyeHune wmarepualna crmnocoOCTBYeT (OPMUPOBAHHUIO Y YUYaIIUXCS
MaTeMaTHUYECKOTO ammapaTa pelleHds 3agady ¢ TMOMOIIbI0 YPaBHEHMI, CHUCTEM ypaBHEHUU U
HEPaBeHCTB. Marepuan JaHHOTO pa3felia TMPEACTaBIeH B AacleKTe, CHOCOOCTBYIOIIEM
(GOPMHUPOBAHUIO Y YYAIIUXCS YMEHHS TOJb30BaThCS aIrOpPUTMaMH, CYIIECTBEHHAs POJb IMPHU
9TOM OTBOAUTCA Pa3BUTHIO aJITOPUTMHUYCCKOTO MBIIUICHUA — Ba)KHOU COCTaBJ'ISIIOHIeI\/'I
HWHTEIICKTYaTbHOTO Pa3BUTHS YEITOBEKA.

Conepxanne pasnena «UuciaoBble MHOKECTBA» HAIEJICHO HA MAaTEeMaTHYECKOE Pa3BHTHE
yyaumxcs, (OpMUPOBaHUE Y HUX YMEHHUS TOYHO, CXKAaTO U SICHO M3JIaraTh MBICIHM B YCTHOH U
NUChMEHHOW peun. Matepuan paszena pa3BUBAeT IMOHSATHE O YHUCIE, KOTOPOE CBSI3aHO C
W3YYCHUEM JCHCTBUTEIHHBIX YHCEN.



Lenb conepxanns pasnena «@yHKIUUMW» - OJYYEHUE KOJIbHUKAMU KOHKPETHBIX 3HAHUHN O
GYHKIIMM KaK BaKHEHWIIEH MaTeMaTHYeCKOW MOJENH Ui ONHCAHWS W HCCIIECIOBaHUS
Pa3HOOOpa3HBIX MPOIECCOB U SIBICHUU OKpyxkatomero mupa. COOTBETCTBYIOUIMN MaTepual
CIIOCOOCTBYET pPa3BUTHUIO BOOOPKEHUS M TBOPYECKHX CIOCOOHOCTEW ydYalluXcs, YMEHHIO
WCIIOJIb30BATh PA3JINYHBIC S3BIKA MATEMATHKH (CIOBECHBIN, CHMBOJIMUECKUH, TpaUIeCKUit).

Coneprkanue pasjzeiia «JIeMeHThl NPUKJIATHOH MATEeMATUKW PACKPBIBAIOT NMPUKIaTHOE
U TPAKTUYECKOE 3HAYEHUS MATEMaTUKHW B COBPEMEHHOM Mupe. Marepuan AaHHOIO pasjelia
crocoOcTBYeT (OPMHPOBAHUIO YMEHHS TPEACTABIATh W aAHAIM3UPOBATh  Pa3IMYHYIO
nH(OopMaIKIo, MTOHUMAaHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «AxaredGpa B HCTOpHMYECKOM PAa3BUTHUM» TpeAHA3HAUYCH s (hopMHpOBaHUS
MPEACTABICHUI O MaTEeMaTHWKE KaK YacTH YEJIOBEUECKOM KYJIbTYPHI, JJis OOIIEro pa3BUTHS
IIKOJIbHUKOB, CO3/JaHUs KYJIbTYPHO - UCTOPUYECKOUN Cpe/ibl 00yUeHUS.

7 Kjacc
1. BbipaxeHus, To:KIeCTBA, YypABHEHHUS

UucnoBele BbIpaXKeHUs C IepeMeHHbIMU. lIpocrelimme npeoOpa3oBaHUsl BbIPAKEHUM.
VYpaBHEHHE, KOpPEHb YypaBHEHMs. JIMHEHHOe ypaBHEHME C OJHOW IepeMEHHOH. PemieHune
TEKCTOBBIX 3aJa4 METOJIOM COCTaBJICHUs ypaBHEHUH. CTaTUCTUYECKHUE XapaKTEPUCTUKHU.

Ocnoenas yenb — CHUCTEMaTU3UPOBaTh U OOOOIIMTH CBEIACHHS O MPEoOpa3OBaAHMSIIX
anredpandecKux BHIPAKEHUH U PEIICHUH yPaBHEHUN C OHON TIepEeMEHHOM.

IlepBas Tema Kypca 7 Kiacca sIBISETCS CBA3YIOIHUM 3BEHOM MEXIy KypCOM MaT€MaTHKU S—
6 KIaccoB M KypcoM anredpsl. B Hel 3akperunsitoTcs  BBIYMCIMTENbHbIE HAaBBIKH,
CHCTEMATH3UPYIOTCS M 00OOIIAIOTCS CBEACHUS O MPEOOpPa3OBAaHMIX BBIPAKCHUNW M PEHICHUU
YpaBHEHUM.

HaxosxneHue 3Ha4eHUH 9MCIOBBIX U OYKBEHHBIX BBIPQXKEHUH /J1aeT BO3MOXHOCTH TTOBTOPHUTH
C yyYalmlUMHCS TpaBWjia JEHCTBUI C pallMOHAIbHBIMHU YHCIaMU. YMEHHUS BBIIOJIHATh
apudMeTHUecKue AeHCTBUS C pallMOHAIBHBIMU YHCIAMHU SIBJISIOTCS ONOPHBIMM JJISi BCETO Kypca
anreOpel. B cBs3u ¢ paccMOTpeHHMEM BOIpoca O CpPaBHEHMHM 3HAYEHUH BbIpaKEHUU
pacIIUpSIIOTCS CBEIEHHUS O HEPABEHCTBAaX: BBOJISATCS 3HAKW HEPABEHCTB, [JAETCsl NOHATHE O
JIBOMHBIX HEPaBEHCTBAX.

[Ipu paccmoTpeHuHM MpeoOpa3oBaHUN BBIPAKEHUN (OpMaNbHO-ONEPATUBHBIE YMEHMUS
OCTalOTCAd Ha TOM JK€ YPOBHE, ydalluecs IMOJAHMMAIOTCSI HAa HOBYIO CTYIEHb B OBJIAJICHUU
Teopuel. BBOIATCS TMOHATHS  «TOXKIECTBEHHO pPAaBHBIE BBIPAKEHUSA», «TOXKIECTBOY,
«TOXKIECTBEHHOE NpeoO0pa3oBaHUE BBIPAKEHUN», COJEpKAHUE KOTOPHIX OyAeT IMOCTOSHHO
PacKpbIBaTbCAd U YIIYOJATHCS MPHU HM3YyYEHUH NpeoOpa3oBaHUM pPA3IMYHBIX alredpanvdecKux
BelpakeHUil. IloguepkuBaercsi, 4TO OCHOBY TOXKIECTBEHHBIX NpPeoOpa30BaHUIl COCTABISAIOT
CBOMCTBA JEHCTBUM HaJ YHCIIAMU.

VYcunuBaercs pojib TEOPETUYECKMX CBEIEHUN IIPU PAacCMOTpPEHMM ypaBHEHHH. C 1enbro
o0OecrieyeHrss OCO3HAHHOTO BOCIPUSATHS YUYAUIUMHUCS aJITOPUTMOB pELIEHUS ypaBHEHUN
BBOJIUTCSL BCIIOMOTATENbHOE TOHATHE PABHOCUIBHOCTH YpaBHEHWH, (OpMYyIHpYyIOTCS U
Pa3bACHAIOTCA Ha KOHKPETHBIX IIpUMEpax CBOMCTBA paBHOCHIBHOCTH. JlaeTca mnoHATHE
JIMHENHOIO yYpaBHEHMS M HCCIELYETCs BOIPOC O YMCIIE €ro KOpHed. B cucreme ynpaxHEeHUH
0co00e BHUMaHKE YIeNIAeTCs PEUICHUIO yPaBHEHH BUa ax = D Npu pa3iMyHbIX 3HAUYCHHSIX d U
b. [pomomxkaercs padoTa mo (HOPMHPOBAHHMIO y YYAIIUXCS YMEHHUS HCIOJIb30BaTh armapar



YPaBHEHUH KaK CPEJCTBO JUIsl PEIICHUs TEKCTOBBIX 3a/jad. YPOBEHb CIIOKHOCTH 3a/1ay 3/1€Ch
0CTaeTCsl TAKUM K€, Kak B 6 Kjacce.

N3ydeHne TeMbl 3aBepUIAETCS 03HAKOMJIEHHEM YYaLUXCs ¢ IPOCTEHIIMMH CTaTUCTUYECKUMU
XapaKTEePUCTHUKAMU: CPETHUM apu(PMETHIECKUM, MOJIOH, MEIMAaHOW, pa3MaxoM.

2. Crenenb ¢ HaTypaJIbHBIM IMOKa3aTeJIeM

. 2 3
CreneHb ¢ HATYpAIBHBIM TOKa3aTeNeM U ee cBoicTBa. OnHowieH. OyHKIMU y =X, y =X U
uX rpaduk.

Ocnosnas yeilb — BI)Ipa6OTaTB YMCHHUE BBIIIOJIHATH HGfICTBHH HaJd CTCIICHAMU C
HaTypaJlbHBIMU ITIOKA3aTCIIAMMU.

B nanHOM TeMe naercs ONIpeleieHUE CTENEHH C HaTypallbHBIM IIOKa3areleM. B kypce
MaTeMaTHKH 6 Kjiacca ydaluecs y:Ke BCTpedaluch C PUMepaMU BO3BEICHHUS YMCEN B CTEIEHb.
B cBA3M ¢ BblUMCIEHHEM 3HAQUEHUM CTENEHM B 7 KIAcCe JAeTCid  MPEICTaBJICHUE
HaxXOXKJICHUM 3HAYEHUN CTENEHUW C IOMOIIbI KaJbKyjsATOpa. PaccmaTpuBaroTcs CBOMCTBa
CTEIIEHU C HaTypaJbHbIM Moka3areineM. Ha mpumepe  nokasarenbCTBa  CBOWMCTB  CTENEHU
yuaniecs: BIEPBbIE 3HAKOMSTCS C JOKa3aTelIbCTBaMHU, IPOBOJUMBIMU Ha alreOpandeckom
Marepuane. CBOWCTBA CTENEHU C HATYpPaJIbHBIM MOKAa3aTeleM HaXOISAT IMPUMEHEHHE  IpHU
YMHOXCHHU OAHOYICHOB H BO3BCIACHUH OJHOYJICHOB B CTCIICHB.

Paccmotpenue pyHkuuii y = X2, y = X° [O3BOJISIET IPOOIIKHTh paboty no hopMUPOBAHHIO
YMEHUW CTpOUTh M 4HUTaTh Tpaduku ¢GyHKuHM. BaxkHo 00patuTh BHUMaHHE Yy4YallUXCs Ha
ocobeHHOCTH Tpaduka GYHKIUMU y = X°: TpadUK IPOXOIUT Yepe3 Hayalio KoopauHat, ock Oy
ABIISIETCS. €T0 OCBI0 CUMMETpPHH, TpadUK PacoIOKEeH B BEPXHEH MOTYIIIOCKOCTH.

Lo _ 2 3
YMmenue ctpouth rpaduku GyHKIUN y = X° Uy = X  HCHONB3YEeTCs AJI O3HAKOMIICHUS
yuanmxcs ¢ rpadpudeckuM crnocoOoM perieHus ypaBHEHHH.

3. MHoro4jeHbl

MHorouJeH. CJ'IO)KGHI/IG, BBIYUTAHUC u YMHOKCHHE MHOT'O4YJICHOB. Paznoxenue
MHOTI'O4YJICHOB Ha MHOXXHUTCIIN.

Ocnosnas yeib — BI)Ipa6OTaTI) YMCHUE BBINIOJIHATE CIOXKCHUC, BBIYUTAHUC, YMHOXKCHHUC
MHOT'OYJICHOB U PAa3JIOKCHHUEC MHOT'OYJICHOB HAa MHOXXHUTCIIN.

JlanHas Tema wurpaer (QpyHIaMEHTaJIbHYIO pOJb B (OPMHPOBAHUU YMEHHUS BBIIOIHSITH
TOXKJIECTBEHHbIE IpeoOpa3oBaHMsl anreOpandeckux BblpakeHU. @dopmupyemble 37€Ch
(dopManbHO-ONIEPAaTUBHBIE YMEHHS SIBJISIOTCS ONOPHBIMU NpU U3YyYEHMHM JEeHCTBUHA C
paLMOHATIBHBIMU IPOOSMHU, KOPHIMHU, CTENIEHSIMH C pAallMOHAIbHBIMU MOKA3aTEeNIMU.

I/IsyquHe TEMBlI HAYHMHACTCsA C BBCACHUA MMOHATHUH MHOIr'o4JiICHa, CTaHAApTHOIO0 BHUOA
MHOIo4Ji€Ha, CTCIICHM MHOI'OYJICHA. OCHOBHOE MECTO B 3TOH TeME 3aHHMAaIOT AJITOPUTMBI
I[GI‘/’ICTBI/II\/'I C MHOTOYJICHAMH — CJIOKCHUC, BBIYUTAHUEC U YMHOXKCHUC.

Cepbe3HOe BHUMaHUE B 9TOM TeMe YAEISIeTCs Pa3sIoKEHUI0 MHOTOYJIEHOB HA MHOMKUTEIH C
MOMOIIIBI0 BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTEIS W C IOMOUIbIO TPYIIUPOBKU.
CootBeTrcTBylOIIME TPE0OPa30BaHUs HAXOAAT IIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca, Tak
U B TIOCTIEYIONINX Kypcax, 0COOEHHO B JEHCTBUSAX C PallMOHAILHBIMH JIPOOSMHU.

B nanHO#M Teme ydampecs BCTPEYArOTCs ¢ NPUMEPAMM HCIIOJIb30BaHUS PACCMATPHUBAEMBIX
npeoOpa3oBaHuil P PELIeHUH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTU NPU PEIICHUN YPaBHEHHIA.
3TO0 MO3BOJISET B XO/I€ U3YUECHUS TEMBI IPOJIOJIKUTE paboTy Mo (POPMUPOBAHUIO YMEHUS pPeliaTh
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YpaBHEHUs, a TAK)KE pellaTh 3aJa4d METOIOM COCTABJICHMs ypaBHEHMU. B 4uciio ynpaxxHeHuin
BKJIFOYAIOTCSl HECIIOKHBIE 3a/IJaHUs HA I0KA3aTEIbCTBO TOXKIECTBA.

4. ®opMyJIbl COKPALLIEHHOT0 YMHOKEHUSI

®opmyist (a + b)? = a® + 2ab + b% (a+b)® = a® +3d°b + 3ab® £ b3, (@ £ b) (@® + ab + b?)
= 4° +b*. [Ipumenenne GopMYIT COKPALICHHOTO YMHOKEHHS B [IPEOOPAa3OBAHMSX BHIPAIKCHHIL.

Ocnoenas yenvb — BbIPaOOTATh YMEHHE MPUMEHSTH (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS B
npeoOpa3oBaHUIX LENbIX BBIPAKEHUH B MHOTOWIEHbl M B Pa3jOKEHHMM MHOTOYICHOB Ha
MHOKHUTEIH.

B nannoii Teme npojoimkaeTcs pabora no (OpMUPOBAHHIO Y YYAIIMXCS YMEHUS BBITIOIHSATD
TOXICCTBEHHBIC MPEOOPa30BaHUs LENIbIX BbhIpakeHHH. OCHOBHOC BHUMAHUE B TeME YACISIETCS
dopmynam (a - b) (@ + b) = a® - b% (a + b)? = a® + 2ab + b®. Yuammecs JOIDKHBI 3HATH ITH
(GOpMyJIBI U COOTBETCTBYIOIIME CIOBECHBIC (OPMYIUPOBKH, YMETh MPUMEHSATh UX KaK «CieBa
HAIPaBO», TaK U «CIpaBa HaJIeBO». Hapsay ¢ yKa3aHHBIMH PacCMATPHBAIOTCS TaKke (HOpPMYIIbI
(a+b)® =da*3d°0 +3ab® £ b°, &® £ b* = (a + b) (@* + ab + b?). B 3axmounrensHoil yacT
TEMBbI PACCMATPHBACTCS MPUMEHCHHE PA3JUYHBIX [PUEMOB PAa3lIOKEHHS MHOTOYWICHOB Ha
MHOXKUTEIIH, a TaK)Ke HCIOJIb30BaHUE MNPEOOpPa3OBaHUI IENbIX BBIPAKECHHH [UIA PEIICHHS
IIMPOKOTO Kpyra 3a1ad.

S. ®ynkuumn

OyHKIH, 00JIacTh onpeaeneHuss GyHKIUU. Beraucinenne 3HaueHnii GyHKIUU 10 Gopmyie.
I'paduk ¢yukuuu. Ilpsmas npomopuuoHaidbHOCTE U ee rpaduk. JluHeliHas ¢GyHKuus u ee

rpaduk.

Ocnoénas yenb — 03HAKOMUTH yUAIIUXCS C BAKHEUITUMU (QYHKIIMOHATLHBIMU MOHATHIMH U
¢ rpaduKaMu IPSIMON TPOMOPIIMOHATILHOCTH U JIMHEHHOU (PyHKIIMK 001Iero BUaa.

JanHass TeMa SBISETCS Ha4YaldbHBIM J3TallOM B CHCTEMAaTHYECKOH (YHKIMOHAIBHOM
HOJArOTOBKE yyalluxcs. 37ech BBOAATCA Takue IMOHATHS, Kak (DyHKIMs, apryMeHT, o0iacTh
onpezaeneHuss GyHKuuH, rpapux GyHkunu. OyHKIUS TPAKTYeTCs] KaK 3aBUCUMOCTh OJHOM Iie-
peMeHHOW OT Jpyroil. Yuammuecs MoJIyyalOT IEpBOE MpeJCTaBlIeHUEe O crocolax 3afaHus
¢yHknuu. B naHHOM Teme HaunHaeTrcs paboTa Mo (OPMHUPOBAHMIO Yy YYalIUXCS YMEHUN
HaXOJUTh 10 (popMyJie 3HaUeHNEe QYHKIUH 110 U3BECTHOMY 3HAUEHHUIO ApTyMEHTA, BBIMOIHATD TY
e 3aJady 1o rpaduky 1 pemars 1o rpaduky oOpaTHyo 3a1auy.

OyHKIIMOHATBHBIE TIOHATHS TOJYYalOT CBOIO KOHKPETH3AIMI0O TpPU HM3YYCHUH JTHHEHHOU
(GYHKLIMU M €e 4acTHOro BUAA — MPSMON NMPONOPLUOHATBHOCTA. YMEHHsSI CTPOUTh U YUTATh
rpaduku 3TUX (YHKIUI MIMPOKO MCHOJB3YIOTCS KaK B CaMOM Kypce anreOpsl, Tak U B Kypcax
reoMeTpur U (U3MKU. Yyaluecs TOJDKHBI NMOHMMAaTh, KaK BIMSAET 3HAK Kod(QuIMeHTa Ha
pacrosoXeHue B KOOPANHATHON TIOCKOCTH Tpaduka pyHkuuu y = K, rae u K # 0, kak 3aBUCHT
ot 3Hauenuit K u b B3aumHoe pacnonoxenue rpadgukos AByx GyHKIHIA Buga y = Kx + b.

®opmupoBaHue Bcex (GyHKIIMOHATBHBIX MOHATUN U BBIPAOOTKA COOTBETCTBYIOIINX HABBIKOB,
a TaKKe U3YYCHHE KOHKPETHBIX (DYHKIMH CONMPOBOXKIAIOTCS PACCMOTPEHUEM TPUMEPOB
peaJbHBIX 3aBHCHUMOCTEH MEXIY BEIMYMHAMHU, YTO CIIOCOOCTBYET YCHJICHHIO MPHUKIAIHOM
HaINpaBJIEHHOCTH Kypca anreOpbl.

6. CucreMbl JIMHEHHBIX YPABHEHUI
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Cucrema ypaBHeHuH. PemeHue cucTeMbl [JBYX JIMHEHHBIX YpaBHEHMM C JBYMs
IIEPEMEHHBIMM M €r0 TeOMeTpuYecKas MHTepnpeTanus. PenieHue TEKCTOBBIX 3ajad METOAOM
COCTaBJICHUS CUCTEM YPAaBHEHHUM.

OchosHnas yenb — O3HAKOMMTH Yy4alllUXCs CO CIIOCOOOM pEIIeHUs CHCTEM JIMHEHHbBIX
YpPaBHEHUH € JByMs IEPEMEHHBIMHU, BbIpa0OTAaTh YMEHME pEIIaTh CUCTEMbl YpPaBHEHUH U
IIPUMEHSATD UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.

N3ydenune cucrtem ypaBHEHHUH pacnpenenserca Mexay Kypcamu 7 u 9 knaccoB. B 7 knacce
BBOJMTCS MOHSTHE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JIMHEHHBIX YpaBHEHHIA.

W3noxeHne HauMHACTCS C BBEACHUSA IIOHATHSA <JIMHEHHOE YpaBHEHUE C  JIBYyMs
IIEPEMEHHBIMM». B cucTteMy ynpaXHEHM BKIIOYAIOTCS HECIOXKHBIE 3aJlaHHs Ha pELICHUE
JIMHEUHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU B LIEIBIX ynciaax. PopMupyercs yMeHUE CTPOUTH
rpaduk ypaBHeHus a + by = ¢, e a # 0 wim b # 0, npu paziau4HbBIX 3HaYeHUsX a, b, c.
BBenenue rpadguueckux o0pa3zoB AaeT BO3MOXKHOCTh HAIJISITHO MCCIIEAOBATH BOIPOC O YHCIE
PELICHU CUCTEMBI IBYX JINHEWHBIX YPABHEHUHU C JBYMS IIEPEMEHHBIMU.

OcCHOBHOE MECTO B JJaHHOW TEME 3aHMMAET M3yYEHUE AJITOPUTMOB PELIECHUS CUCTEM JIBYX
JUHENWHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMHU CIIOCOOOM IMOJCTAHOBKU M CIIOCOOOM CIIOKEHHMSL.
BBenenue cucremM mo3BOJIET 3HAUUTENBHO PACIIMPUTh KPYI TEKCTOBBIX 3ajay, PELIAEMbIX C
HOMOIIBI0 amnmnapaTta anreopbl. [IpuMeHeHHe cucTeM yHpoIllaeT MHpolecc MepeBOAa JaHHbBIX
3a7jaui ¢ OOBIYHOIO S3bIKa Ha SI3bIK YPaBHEHUIA.

8 kiacce

1. PaumonajbHbie 1podu
PaunonansHas npo6b. (OCHOBHOE CBOWCTBO JpoOu, cokparieHue apodei. TokaecTBeHHbIE

. k
npeoOpa3oBaHusl PALMOHAIBHBIX BbIpaxeHUH. yHKIMS y = — U ee rpaduk.
X

Ocnosnas yeib — BI)Ipa6OTaTI) YMCHHEC BBIIOJHATL TOXIACCTBCHHLIC Hp606p3.30BaHI/I${
panrOHAJIBHBIX BI;Ipa)KeHHfI. I'maBHOE MecTO B HaHHOﬁ TEMC 3aHHUMAIOT aJIT'OPUTMBI ZLCIZCTBHP’I
I[pO6$[MI/I. yanII/IGCSI AOJDKHBI TMMOHHUMATh, 4YTO CYMMY, PA3HOCTb, MPOU3BCACHUC U YaCTHOC
I[pO6CfI BCCTAa MOXHO HNpPCACTAaBUTH B BUIAC ,HpO6I/I. HpI/Io6peTaeMHe B HaHHOﬁ TEMC YMCHMUA
BBITIOJHATL CJIOKCHUEC, BBIYMTAHUC, YMHOXKCHHEC W ACJICHUC )Ip066171 SABJIIFOTCA  OIIOPHBIMUA
npe06pa30BaHI/1${X I[pO6HBIX BBIpa)KeHHﬁ. B HaHHOﬁ TEMC PpaClIupAOTCA CBCACHUA 0
CTaTUCTHYCCKHUX XapaKTCPUCTHUKAX. BBOI[I/ITCSI MOHATUC CPECAHEI0 IApMOHHUYCCKOI'0 pAaa
MOJIOXKHUTCIBbHBIX YHCCII. I/I3yquI/Ie TEMBbI 3aBCpHIACTCA PACCMOTPCHUCM CBOICTB Fpa(l)I/IKa

k
byHKIMKN Y = v

2. CteneHb ¢ 1eJbIM MOKa3aTeaeM. JJIeMeHTbl CTATUCTHKH
CreneHb ¢ LIeNbIM MOKa3aTesieM U ee cBoicTBa. CTangapTHbBIN BUA uncia. HayanbHble cBeeHUs
00 opraHM3aIy CTaTUCTUUECKUX HCCIEI0BaHUN.
OcnosHas yenvb — BeIpabOTAaTh YMEHHE MPUMEHSTh CBOMCTB, CTEIIEHU C LIEJIbIM MTOKa3aTelleM B
BBIUMCJICHUSIX M TpeoOpa3zoBaHUsX CcGOPMUPOBATh HayalbHbIE MPEACTaBICHUS O cOope u
IPYNIAPOBKE CTATUCTHYECKUX JAHHBIX, UX HArTISAHON MHTEPIIPETALIH.
B sT0ii Teme popmMynupyroTcs CBOMCTBa CTENEHH C LIeIbIM IToKa3aTesneM. MeTo | 1oKa3aTenbcTBa
ATUX CBOMCTB MOKA3bIBAETCS HA MIPUMEPE YMHOXKEHHUS CTENEHEeN ¢ OMHAKOBBIMU OCHOBaHHSIMHU.
ﬂaeTCﬂ IMOHATHUEC O 3allMCH 4YHMCJIa B CTAHJAPTHOM BHUIC. HpHBOJIfITCSI MMPUMEPEI UCITOJIB30BAHUSA
TaKOM 3anmucH B (pu3MKe, TEXHUKE U APYTUX 00IACTAX 3HAHUM.
Vyamuecs mony4aroT HadalbHblE NPEACTaBICHHS OO0 OpraHu3aldd  CTaTHUCTUYECKUX
uccnenoBaHuii. OHU 3HAKOMSATCS C MOHATUSAMHU T'€HEPAJbHOW M BBIOOPOYHOI COBOKYITHOCTH.
HpI/IBO)ISITCH IMPpUMEPLI MPCACTABJICHUA CTATUCTUUCCKHUX JIAHHBIX B BHUIAC Ta6J'II/IH qaCToT H
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OTHOCHUTEJIbHBIX YaCTOT. YYalluMCsl MPEAIaraloTcs 3a1aHusl Ha HaX0XACHUE 0 TabJuIle YacToT
TaKUX CTATUCTHUYECKHX XapaKTEpUCTUK, Kak cpeaHee apupMeTHUecKoe, MOJa, pa3Max.
PaccmarpuBaercss BONpOC O HArisSAHOM WHTEPIpPETAlMM CTAaTUCTHYECKOW HH(POpPMALIUH.
W3BecTHbIE yyamMMCsS CHOCOOBI HATJSAHOTO TMPEACTABICHUS CTATUCTHUYECKUX JaHHBIX C
MIOMOIIBIO CTOJOYATHIX U KPYTOBBIX JMArpaMM PaCHIUPSIOTCS 3@ CUET BBEICHUS TAKUX MOHSATHM,
KaK IOJINTOH U TUCTOTpaMMa.

3. KBagparHble KOpHH
[Tonste 00 wuppanuoHanbHBIX uuciaax. OOmMe CcBeaeHUs O ACUCTBUTENBHBIX YHCTAX.
KBanparsbiii kopeHb. [loHATHE 0 HAX0XKAEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaJPATHOTO KOPHSI.
CgoiicTBa KBajpaTHbBIX KopHed. I[IpeoOpa3oBaHus BBIpAXEHUH, COICP)KAIIUX KBaJApaTHHIC
KOpHU. OyHKIMA y = Jx , ee cBoiicTBa 1 rpaduk.
OcHnosnas yenb — CHUCTEMAaTU3UPOBAaTh CBEACHHUS O pPAlUMOHAIBHBIX YHUCIAX W JaTh
npe/cTaBieHue 00 HUpPpalMOHANBHBIX YHCIAX, PACHIMPHB TEM CaMbIM IOHSATHE O YHCIIE;
BbIpa0OTaTh yMEHHE BBINOJHATH MPEOOpPa3OBaHUs BBIPAKEHUHM, COJEpKAIIUX KBaJlpaTHbIC
KOPHH.
B naHHOl Teme yyaluuecs NMOJIy4arOT HadaJbHOE MPEICTABICHUE O MOHATUU JEHCTBUTEIBLHOTO
yrcna. C 3Tol 1menpio 00001ar0TCS N3BECTHBIE YYALINMCS CBEICHUS O PAIlMOHAIBHBIX YMCIIAX.
Jns BBeieHUS MOHATHSI UPPALMOHAIIBHOIO YMCJIa UCIHOJb3YEeTCd UHTYUTUBHO IIPEACTABICHHUE O
TOM, 4YTO KaKIbIi OTPE30K HMMEET JUIMHY M IOTOMY KaXKJIOM TOYKE KOOPAMHATHOW INPAMOU
COOTBETCTBYET HEKOTOpPOE YKCio. [loka3pIBaeTCs, 4TO CyIIECTBYOT TOUYKH, HE HUMEIOIIHME PALUO-
HaJIbHBIX a0cCIIHCC.
IIpu BBenEeHHMM TMOHATHS KOPHA IOJIE3HO O3HAKOMUTH YYAIUXCSA C HAXOXKJIECHUEM KOpHEH C
MIOMOMUIbIO KaJIbKYJIATOPA.
OcHOBHOE BHUMaHHUE YAENSAETCS MOHATUIO apU(PMETUYECKOTO KBAAPATHOTO KOPHS M CBOMCTBAM
apu(QMEeTUUECKUX KBaJpaTHbIX KOpHEH. Jl0Ka3bIBAalOTCA TEOPEMBbI O KOPHE U3 MPOU3BEICHUS U

[ 2
,I[pO6I/I, a TakKKC TOXACCTBO a :|CZ|, KOTOPLIC IMOJIYYarOT IMPUMCHCHHUC B Hp606p330BaHI/IHX

BBID@KEHUH, coJepKalux KBaapaTHble KopHU. CreuuanbHOe BHUMAHUE — YIENISIeTcs
OCBOOOKJICHUIO OT UPPALMOHAJIBLHOCTH B 3HaMeHaTele JApoOuM B BBIPAXKEHHUSIX BHUJA

a a
N CENC

yuamuxcs. PaccmarpuBarores ¢(yHKIMs O =-/0, ee cBoiictBa M rpapuk. Ilpu uzyuenun

HpO,Z[OJ'DKaeTCH pa60Ta o pa3BUTHUIO (1)YHKI_II/IOH2U'ILHBIX HpeHCTaBHeHI/Iﬁ

9 2
byHKIIMKN Y = Jx mokasbIBaeTcs ee B3aMMOCBSI3b C bynkuent y = x°, rae x > 0.

4. KBaaparnbie ypaBHeHUsA
KBagpatHoe ypaBHeHue. @opmyna KOpHEW KBaJpaTHOro ypaBHEHUs. PelleHue panroHaIbHBIX
ypaBHeHu. PemieHue 3aaad, NpHUBOMIIIMX K KBAaJApPAaTHBIM YPaBHEHHUSIM M IPOCTEUIINM
palMOHAIbHBIM YPABHEHUSM.
OcHosHas yenb — BBIPAOOTATh yYMEHHUS peIIaTh KBaJApaTHBIE YpaBHEHUS U MPOCTEHIINE
panMoHaNIbHbIE YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 3a/1a4.
B Havane TemBl NPUBOIATCA IPUMEPBHl PEIICHUS HENOJHBIX KBaJpaTHBIX YpPaBHEHUM.
PaccmarpuBaroTcst anropuTMBbl pEIIEHUS] HEMOJIHBIX KBAIPATHBIX YPABHEHUH pa3IMuHOIO BU/JIA.
OcHOBHOE BHUMaHHE CJIEAYET yACTUTh PEIICHUIO YpaBHEHUN BUAA ax’+bx+c=0,rnea#0,c
UCToNib30BaHueM (opMynibl KopHel. B nmaHHO# Teme ydwamiuecss 3HakoMsTcs ¢ QopmyiaamMu
BI/IeTa, BbIpAXAlOIMMU CBA3b MCXKIAY KOPHAMH KBaApPaAaTHOro0O YpPaBHCHUA H €ro KO-
sbunmentamu. OHU HUCHONB3YIOTCS B JAJbHEWIIEM TMPU JOKA3aTEIbCTBE TEOPEMBI O
Pa3I0KEHUU KBAIPATHOTO TPEXYJICHA HA JIMHENHBIE MHOKUTEIU.
VYyamuecs: OBIaJeBalOT CHOCOOOM pEIIeHUS APOOHBIX PAMOHAIBHBIX YPAaBHEHUU, KOTOPBIiA
COCTOHUT B TOM, YTO PCHICHUEC TAKUX ypaBHeHI/Iﬁ CBOOUTCH K pCHICHUIO COOTBETCTBYIOIIUX LECIIbIX
YpaBHEHUH € MOCIIEIYIOUIUM UCKIFOUEHHEM MOCTOPOHHUX KOPHE.
W3yuenne MaHHOW TEMBbI IMIO3BOJIAET CYIIECTBEHHO pPAaCIIMpPUTh AamnmapaT YpaBHEHHH,
MCIIOJIb3YEMBIX ISl pELIEHUs] TEKCTOBBIX 3a/a4.
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9 ki1acc
1. HepaBencrBa
UucnoBble HEpaBeHCTBA M HMX CBOMCTBA. IlouneHHOE ClIOXKEHME M YMHOXXEHHE YHCIIOBBIX
HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX CUCTEMBI.
OcHoénas  yenb — O3HAKOMMTDH y4aAIIMXCS C IPUMEHEHHME: HEPABEHCTB Ul OLEHKH 3HAYCHUU
BBIpa)KEHUH, BHIPA0OTaTh YMEHHE pellaTh JMHEHHBIC HEPAaBEHCTBA C OJHON NMEPEMEHHON M MX
cucreMbl. CBOHCTBa 4YHCIOBBIX HEPAaBEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBaHO
pelICHUE JIMHEWHBIX HEPABEHCTB C OJHOM IEPEeMEHHOW. TeopeMbl O MOUYWICHHOM CIIOKEHUHU U
YMHOXEHUHM HEPABEHCTB HAXOIAT IPUMEHEHHUE NP BBIIIOJHEHUH MTPOCTEHIINX YIPAKHEHUN Ha
OLICHKY BBIPOKEHUI 10 METOAy TrpaHull. BBomATCS MOHATHS a0CONIOTHOW IOTPEIIHOCTH U
TOYHOCTH HPUOJIMKEHUS, OTHOCUTEIbHON MNOrPEIIHOCTH. YMEHMsI HPOBOJUTH AETyKTHUBHBIE
pacCyKJI€HHs IOJy4aloT PAa3sBUTHE KakK IIPU JOKA3aTelIbCTBAX YKA3aHHBIX TEOPEM, TaK WU IIpU
BBITNIOJIHEHUH YIIPAXKHEHUM Ha JOKA3aTEIbCTBA HEPABEHCTB.
B cBA3M ¢ penieHuEM JTUHEHHBIX HEPABEHCTB ¢ OJHOW IEPEMEHHOM JACTCs MOHATUE O YUCIIOBBIX
IIPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUS U 0003HaueHUs. PaccMoTpeHuio cucrem
HEPaBEHCTB OJHOW IIEPEMEHHOM IPEAIIECTBYET O3HAKOMJICHHE YYalllUXCA C IOHATHAMU
nepeceyeHust U 00bEeIMHEHNSI MHOXKECTB.
IIpyn pemieHMM HEPaBEHCTB MCIOJB3YIOTCS CBOMCTBA PaBHOCWIBHBIX HEPABEHCTB, KOTOpBIE
Pa3bsCHAIOTCS Ha KOHKPETHBIX mpumepax. Oco0oe BHMMaHHE CleAyeT YAEIUTb OTpaboTKe
yYMEHHS pelaT MpOCTeHINe HepaBeHCTBA BUIa ax > b, ax < b, 0CTaHOBHMBIIKCH CHEIUAIBLHO HA
ciydae, korna a < 0.
B 97011 TeMe paccMaTpuBaeTCs TAK)KE PELICHHE CUCTEM JIBYX JMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTH TAKUX, KOTOPBIE 3allCaHbl B BUJE IBOMHBIX HEPABEHCTB.
2. Ksagparuunas pyHKuus
Oynkuus. CoiicTBa GpyHkuuil. KBagpaTHsiit TpexuiieH. PaznoxeHue KBapaTHOro TpexwieHa Ha
MHOxuTenn. OyHkuus y = ax” + bx + ¢, ee coiictBa u rpaduk. CrenenHas QyHKIIus.
OcnosHnas yenb — PACHIMPUTh CBEAEHUS O CBOWCTBaX (DYHKIMH, O3HAKOMHTbH y4allluXcs CO
CBOWCTBAaMH U TpaQUKOM KBaJpaTHIHON (HyHKIHHU. |
B Hauvane TeMbl cucTeMaTU3UpyYIOTCS CBeACHUS 0 QyHKIUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHSL:
(GyHKIMS, apryMEHT, 001acTh onpeeneHust yHKIUM, rpaduk. JlaroTcsa moHATHS O BO3pacTaHUHU
U yObIBaHMHM (YHKLMH, MPOMEXYTKAaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3maercs 0aza ams
YCBOEHHUSI CBOWCTB KBaJpaTUYHOW W CTEMEHHOW  (QYHKIWNA, a TakkKe IS JalbHEUIIero
yriryoneHust QyHKIMOHAIBHBIX MPEICTaBICHUH PU U3yYEeHUH Kypca ainreOpbl U Hayasl aHau3a.
[ToAroTOBUTENBHBIM IIArOM K W3YYEHHMIO CBOMCTB KBAaApPaTUYHOW (PYHKIMM SIBISETCS  TaKkKe
pacCMOTpPEHHME BOIIpOca O KBaJApaTHOM TPEXUIEHE M €ro KOPHSX, BBIJCICHUU KBajpara
JIBY4JICHA U3 KBAIPATHOT'O TPEXWICHA, Pa3JI0KEHUH KBAIPATHOTO TPEXWICHA HA MHOKHTEIIN.
N3yueHne kBagpaTUUHON (QYHKIIMM HAUWHAETCS C pAaCCMOTPEHUs PYHKIMH Y = ax’, ee CBOWCTB 1
ocobeHHocTel rpaduka, a TakKe IPYrMX YaCTHBIX BUJOB KBaJpaTHUYHON GYHKIUU — (QyHKUIMN
y= ax’ + b, y=a(x- m)2. DTH cBeeHHs UCIOJIb3YIOTCS IIPU U3YUYEHUU CBOMCTB KBaJIPaTUUHOU
¢byHKIMM 001ero Bujia. BaxHo, 4To0b! yyamuecs MOHSUIM, YTO rpadUK QYHKIHNU y = ax’ + bx +
C MOXeT ObITh NOJy4YeH u3 rpaduka QyHKIMM y = ax” ¢ HOMOIIBIO JABYX MapajljiedbHbIX
nepeHocoB. [Ipuemsbl mocTpoenus rpaduka GyHKIUA Y = ax’ + bx + ¢ oTpabaThIBAlOTCA Ha
KOHKpETHBIX mpumepax. Ilpu sTomM ocoboe BHUMaHME ClEAyeT YAEIUTh (HOPMHUPOBAHMIO Y
yyaluxcs YMEHHs YKa3blBaThb KOOPAMHATHI BEPIIMHBI Mapaloiibl, €€ OCb CUMMETPUH,
HarpaBJIeHue BeTBel mapaboibl.
[Ipu m3ydeHun 3TON TeMbl AajbHElIee pa3BUTHE MOJYy4aeT YMEHHME HaXOAWTh MO Tpapuky
IPOMEXYTKHM BO3pacTaHUsl M yObIBaHMS (DYHKILIMH, a TaKXkKe MPOMEXYTKH, B KOTOPBIX (YHKIUS
COXpaHsET 3HaK.
Vuariuecs: 3HAKOMSITCS CO CBOMCTBAMU CTETIEHHON (DYHKIMH y = X' HPH YETHOM M HEYCTHOM
HaTypaJIbHOM I[IOKa3areje I. BBoauTcs moHsATHE KOpHS SHHOM cTeneHH. OHM TOJTy4aroT
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NPECTaBICHNUE O HAX0XKICHUH 3HAYCHUI KOPHS C TIOMOIIBIO KaJIbKYJISTOPa, IPUYEeM BbIpAaOOTKA
COOTBETCTBYIOIIUX YMEHUH HE TpedyeTcs.
3. HepaBeHcTBa ¢ 0HOIi NepeMeHHOMH
Llenbie ypaBHeHus. [poOHble panuoHalbHBIE ypaBHEHUs. HepaBeHcTBa BTOpOIl cTemeHU ¢
OJHOM NEPEMEHHOM. MeTo1 HUHTEPBAJIOB.
OcHo6nas yenp — CUCTEMATU3UPOBATh U OOOOIIUTH CBEACHHS O PELICHUH LENbIX U JPOOHBIX
paLMOHATIBHBIX YPAaBHEHUH C OJJHOW MepeMeHHOH, chOpMUpPOBATh YMEHHUE peliaTh HEPAaBEHCTBA
BHﬂaaX2+bx+c>OI/mHaX2+I>x+c<0,rz[ea;£0.
B aroii TeMe 3aBepiiaeTcs u3y4yeHHE PalMOHAIBHBIX YPABHEHUM C OJTHOW NEpEMEHHON. B cBsa3mn
C 9TUM IMPOBOJUTCS HEKOTOpoe 00o0IIeHe U yriayOieHue cBeieHuid 00 ypaBHeHUAX. BBoasTcs
MOHATUS LEJIOI0 PALMOHAIBHOIO YPAaBHEHMS M €ro CTEIEHU. Y4Yaluecs 3HAKOMATCS C
pELICHUEM YPaBHEHUW TPETbEW CTENEHW M YETBEPTOW CTENEHU C MOMOLIBIO Pa3jIOKEHHs Ha
MHOKUTEJIM UM BBEAECHHUS BCIIOMOTaTEIbHOW MEPEMEHHOW. METOA pelIeHUsT YpaBHEHUHN ITyTEM
BBEJICHUSI BCIIOMOTaTeNbHBIX MEPEMEHHBIX OYJEeT MIMPOKO MCIOJIb30BAaThCsA B JAIbHEHUIEM MpU
PELICHUH TPUTOHOMETPUUECKUX, JTOTapU(PMHUUECKUX U IPYTUX BHIIOB YPABHEHHIA.
Pacimmpsitorcss cBeieHHST O pELIEHUH JPOOHBIX palMOHANBHBIX YypaBHEHHH. Yyaruecs
3HAKOMSATCS C HEKOTOPBIMH CIIEIIMAIBHBIMU IIPUEMAMU PEIICHUS] TAKUX YPAaBHEHHM.
PopMUpPOBaHUE YMEHUHN peLIaTh HEPABEHCTBA BU1A ax’+bx ++c¢>0 wm ax’ + bx + ¢ < O, rue
a # 0, ocymiecTBIsieTCs ¢ OMOPOi HA CBECHHS O rpaduke KBaApaTHIHON QYHKINH.
VYyamuecst 3HaKOMATCS ¢ METOJOM MHTEPBAJIOB, C MOMOIIbIO KOTOPOTO PEIIAIOTCS HECIOKHbIE
panroHaIbHbIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ IByMs llepeMeHHBIMH
VYpaBHeHHE C ABYMS EpeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHH BTOPOH CTETICHHU.
Pemenne 3amay ¢ MOMONIIBIO CHUCTEM YypaBHEHUM BTOpoM creneHu. HepaBeHCTBa ¢ AByMs
IIEPEMEHHBIMU U UX CUCTEMBI.
Ocnoenas yenb — BbIPa0OTATh YMEHHE PEIIaTh MPOCTEHIIINE CUCTEMBI, COJIEpIKalIIie YpaBHEHHE
BTOPOW CTEIEHHU C JABYMsI IIEPEMEHHBIMH, U TEKCTOBBIE 33Ja4X C IIOMOIIBIO COCTABICHUS TaKUX
CHUCTEM.
B nanHOI Teme 3aBeplaeTCs U3yuE€HUE CUCTEM YpaBHEHUM C JIByMs NepeMeHHbIMU. OCHOBHOE
BHUMaHHUE yJEIsAETCS CUCTeMaM, B KOTOPBIX OJAHO M3 ypaBHEHHWI NEPBOM CTENEHH, a APYyroe
BTOPOH.
W3BecTHBIN yyamumcsl Ccrnoco0 MOJCTaHOBKM HAaXOIUT 37ech JalibHeilllee NpUMEHEHHe u
MTO3BOJISIET CBOAUTH PEIICHUE TAKUX CUCTEM K PELICHUIO KBAJPATHOIO YPABHEHUS.
O3HaKOMJIEHHE yJalllUXCsl ¢ IPUMEPAMU CUCTEM YpaBHEHUH C ABYMs NIEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHMsI BTOPOIl CTEMEHM, JOJKHO OCYIIECTBIATHCS C JIOCTATOUHON OCTOPOYKHOCTHIO U
OTPaHUYUBATHCS IPOCTEHIIMMU IIPUMEPAMH.
[TpuBreueHre M3BECTHBIX y4alllUMCs TpapUKOB MO3BOJISET MPUBECTH MPHUMEPHI IpaduyecKoro
pewieHuss cucteM ypaBHeHMHA. C TMOMOIIBIO TpapUUecKUX MPEACTaBICHUH MOXKHO HAarjsiIHO
[IOKa3aTh y4alUMCs, YTO CUCTEMBI ABYX YPaBHEHHU C JABYMs IIEPEMEHHBIMHU: BTOPOU CTEIIEHU
MOTYT UMETh OJIHO, ABa, TPU, YETHIPE PELIECHUS UIIU HE UMETh PEILIECHUMN.
PazpaboranHbIii MaTeMaTHMUeCKHil ammapar TIO3BOJIAET CYIIECTBEHHO pACHIUPHUTh KJlace
COJZIEpKATENBbHBIX TEKCTOBBIX 3a7a4, PEIIAEMBIX C IIOMOLIBIO CUCTEM YPABHEHHUM.
N3yueHnne TeMmbl 3aBEpIIACTCS BBEJACHHUEM IIOHATHUH HEpPAaBEHCTBA JBYMS INEPEMEHHBIMH U
CHCTEMBl HEPaBEHCTB C JByMs IepeMeHHbIMH. CBeleHUs O rpagukax ypaBHEHMHA C JBYMs
MIEPEMEHHBIMH HCIIOIB3YIOTCS MPU WIITIOCTPALMH MHOKECTB PEIICHUM HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.
5. DJieMeHThI NPUKJIATHOI MATEeMaTUKH
MaremaTnueckoe MopenupoBanue. IIpouentHsie pacuersl. [IpuOnmkeHHbIE BBIYMCICHHUS.
OcHoBHblE TpaBUiIa KOMOMHATOpPUKH. OTHOCHUTENbHAs 4acTOTa M BEPOSITHOCTH CIy4alHOTo
cobnITus. Kiaccuueckoe orpeseneHne BepossTHOCTH. HauanbHble CBECHUS O CTATUCTHKE.
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Ocnog6nas yenb — 03HAKOMUTD yYAIIUXCS C IOHATUSAMU IEPECTAHOBKHU, PA3MEILIEHUS, COUETAHUS
U COOTBETCTBYIOIIMMH (hOpMyJaMH AJIs MOJCYETa UX YMCIIA; BBECTU MOHATHS OTHOCUTEIbHOU
4aCTOTBI U BEPOSATHOCTHU CIIY4aliHOTO COOBITHS.
M3yueHue TeMbl HAUMHAETCS C PEIeHUs 3a/1a4, B KOTOPbIX TPeOYyeTCsl COCTaBUTh T€ WJIM MHBIE
KOMOWHAIMM 3JEMEHTOB M TOACYUTATh HMX YHUCIO. PazbscHseTcs KOMOMHATOPHOE IMPaBHIIO
YMHOXXEHUSI, KOTOPOE UCMOJb3yeTCs B JaJibHEHIeM Npyu BbIBOE (HOpMYI JUIsl TOACUYETA YHUCia
NEPECTaHOBOK, pa3MeUIeHUH M coueTaHuid. [Ipu M3yyeHMHM AaHHOTO MaTepHuaia HeoOXOIMMO
oOpaTuTh BHUMAaHME Yy4YalUXCAd HA pPa3IU4ue MOHATUH «pa3MELIEHHE» U «COYETAHUE»,
chopMHpOBaTh y HUX YMEHHUE ONPEACIATh, O KAKOM BHJIE KOMOMHAIIMN UJIET peyb B 3aaye.
B naHHO# Teme ywammecs 3HAKOMSATCS ¢ HaYaJIBHBIMHU CBEICHUSMHU U3 TCOPUHM BEPOATHOCTEM.
BBonsaTcs mNOHATHS «ciaydailHO€ COOBITHE», «OTHOCHUTEIbHAs 4YacTOTa», «BEPOSITHOCTH
ciyyaiiHoro coObITusi». PaccmarpuBaroTCs CTaTHUCTUYECKUH M KJIACCUYECKUM MOIXOABI K
OTIPENICJICHUIO BEPOSITHOCTU CIy4ailHOTO coObITHA. BakHOo 0OpaTuTh BHHUMaHUE ydYallUXCs Ha
TO, YTO KJIACCUYECKOE OIPEIEICHUE BEPOSATHOCTH MOYKHO IIPUMEHATH TOJIBKO K TAKUM MOJAEISAM
peabHBIX COOBITHI, B KOTOPBIX BCE HCXO/IBI SIBIISIOTCS PAaBHOBO3MOXKHBIMHU.

6. YucJoBble MOCJIE10BATEIbHOCTH
UucnoBele 1OCIIEN0BAaTENbHOCTU. ApupMeTHIecKas U reomeTpuueckas nmporpeccuu. ®opmyssl
I-TO YIEHAa U CyMMBbI IIEPBBIX N WIEHOB Iporpeccuu. beckoHeyHo yObIBaroIas reoMmeTpuueckas
IIPOrpeccusl.
OcnosHnas yenb — AaTh NOHATUSA 00 apU(METHUECKOW M IeOMETPUYECKOM Mporpeccusx Kak
YHCIIOBBIX IIOCIE0BATENBHOCTAX 0COO0r0 BUAA.
ITpu m3ydeHnn TeMbl BBOOUTCS NOHSTHUE MOCIEI0BATEIIBHOCTH, PAa3bACHAETCS CMBICI TEpMUHA
«N-i  wiIeH TOCJIeI0BaTENbHOCTHY, BbIPAOATHIBAETCSI YMEHHE HCIOJb30BaTh HHIAEKCHOE
0003HaueHne. ITH CBEJICHHsI HOCST BCIIOMOTATENIbHBIN XapaKkTep U UCIOIb3YIOTCA Ul U3Y4eHUs
apupMeTUYECKO U FeOMETPUUECKON MPOTPECCHIA.
Pabota ¢ ¢opmynamu N-ro wjieHa U CyMMBI NEPBBIX WIEHOB IPOrpECCUi, TOMUMO CBOETrO
OCHOBHOI'O HAa3HA4€HMs, II03BOJSET HEOJHOKPATHO BO3BPAIATHCSA K  BBIYHUCICHUAM,
TOKJECTBEHHBIM NPEOOPa30BaHUSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss XapaKTepHCTUYECKHE CBOWCTBA apu(PMETHUECKOM H  TeOMETPUYECKOH
IIPOrPecCUii, 4YTO IO3BOJISIET PACUIMPUTH KPYT MpeularacMbIX 3a1ad.

4 TemaTnueckoe IIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ
ACATECJIbHOCTH

B TemaTHuecKkoM TIaHUPOBAHWW pa3feiibl OCHOBHOTO COJEpKaHUs MO anreOpe pa3OuThI
Ha TEMBl B XPOHOJIOTHM WX HM3YYCHHUsS, IO COOTBETCTBYIOIIMM ydeOHHMKaM «Aurebpa — 7 »,
«Anrebpa — 8», «Anredpa — 9 ».

Oco0EHHOCThIO TEMATUYECKOTO TIJIAHUPOBAHUS SIBJISIETCS TO, YTO B HEM COJIEPIKUTCS OTMCAHUE
BO3MOYKHBIX BHJIOB 00PAa30BaTeJbHOI 1eATeJIbHOCTH YYAIIUXCS B MPOIECCE YCBOCHUS
COOTBETCTBYIOIIETO COJICPKAHUs1, HAIIPABJICHHBIX HA JOCTUKEHUE MTOCTaBICHHBIX Leei
o0ydeHus. ITO OPUEHTUPYET YUUTENS Ha YCUIICHHE JesTeIbHOCTHOTO MOIX0/1a B 00yYeHUH, Ha
OpTraHU3aII0 Pa3HOOOpa3HOI yueOHOH /1esiTeJIbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM
MICHUXOJIOTO-TIEAarOru4eCKuM BO33PEHHSIM, Ha UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJIOTUM.

No Kon-Bo XapakTeprucTuKa OCHOBHBIX BUJIOB
rnal_am 7 Kiacc 4acoB 110 JESATEIIBHOCTH YYEHUKA
Iporpamme (Ha ypoBHE y4eOHBIX NEHCTBHIN)
. Pacnosnasams uncnoBble BBIpaXKEHUS U
JInneniHOE ypaBHEHHUE C N

l. . . 15 BBIPAKEHMS C IEPEMEHHBIMH, JTUHEHHBIE
OJIHO MepeMeHHON .
ypaBHeHHUs. [IpuBOIUTh puMeps! BEIpaXKEHUH
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C NIEPEMEHHBIMU, JTUHEUHBIX YPABHEHHII.
CocTaBisiTh BbIpRXKEHHE C IIEPEMEHHBIMU 1O
YCIIOBHIO 33/1a4u. BBINOIHATH
peoOpa3oBaHus BEIPAKEHUI: PUBOIUTH
M0/I00HBIE CllaraeMble, PaCKpPhIBaTh CKOOKHU.
Haxonuth 3HaueHNE BBIPAXKEHUS C
MIEPEMEHHBIMU TIPH 33JaHHBIX 3HAYEHUAX
nepeMeHHbIX. Kimaccudummponathb
anrebpanyveckue BoipakeHus. OnuchIBaTh
LIEJIBIE BBIPAXKEHUS.

Dopmynuposams ONPECICHUE JIMHEHHOTO
ypaBHeHus. Pemarte TMHENHOE ypaBHEHUE B
oOmiem Buze. lHTepripeTupoBaTh ypaBHEHHE

KaK MaTeMaTU4YECKYI0 MOJIEIb PEAIbHON
cutyanu. ONUCHIBaTh CXEMY PEIICHHS
TEKCTOBOW 3aJa4M, TPUMEHSTH €€ IS
penieHus 3aaaqy

]_IeJ'ILIC BbIPAKCHUSA

52

Dopmyauposamy.:
onpeoeneHus: TOXKAECTBEHHO PaBHbBIX
BBIPAKECHUI, TOXKIECTBA, CTEIIEHU C
HaTypaJbHbIM IIOKa3aTelieM, OJIHOUJICHA,
CTaHJApPTHOI'O BU/IA OJHOYJICHA,
KoadduIMeHTa OJHOWICHA, CTeTIeHU
OJIHOYJIEHA, MHOI'OUJIEHA, CTEIICHH
MHOT'OUJICHA,
ceoticmea: CTENEHH ¢ HaTypaJIbHbIM
[IOKa3aTesIeM, 3HaKa CTEICHU;
npasua: 10Ka3aTelbCTBa TOXKIECTB,
YMHO>KEHHS OJTHOWJIEHAa Ha MHOTOUJIEH,
YMHO>KEHHUSI MHOTOWICHOB.
Jloka3zbléamb CBOWCTBA CTETIEHU C
HaTypaJIbHBIM MOKa3aTesieM. 3aluchIBaTh U
JIOKa3bIBaTh (POPMYJIBI: TPOU3BEICHHS CYyMMBI
Y Pa3HOCTH JIBYX BBIPAKECHHM, pa3HOCTH
KBaJpaToOB JBYX BbIpa)XEHUH, KBaJipaTa
CyMMBI U KBaJpaTa pa3HOCTH JBYX
BBIP@XEHU, CyMMBbI KYOOB U pa3HOCTH KyOOB
JIBYX BBIPQKECHUHU.
Buviuuciams 3HaueHne BIpAKEHUN
¢ nepeMeHHbIMU. [IpUMeHATh CBONCTBA
CTENEHHU ISl IPeoOpa30BaHUs BHIPAKEHUI.
BBINIONHATE YMHOXKEHUE OHOUYICHOB U
BO3BEJICHUE OJTHOYICHA B CTEIICHb.
IIpuBOAUTE OTHOWIEH K CTAHIaPTHOMY BHU]Y.
3anuceIBaTh MHOTOWIEH B CTaHJIaPTHOM BHJE,
OIIPENENATh CTENEHb MHOTOUICHA.
[IpeoOpa3oBbIBaTh MPOU3BEICHIE OAHOUWIEHA
Y MHOTOWIEHA; CYMMBI, pPa3HOCTH,
IIPOU3BEJICHUS JIBYX MHOTOYJIEHOB B
MHOI'OYJIEH. BBINOIHATE pa3ioKeHue
MHOTOYJIEHa Ha MHOKUTENN CIIOCOO0M
BBIHECEHHsI 00IIIEr0 MHOKHUTES 32 CKOOKH,
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CIoco0OM TPYIIUPOBKH, TI0 hopMyiam
COKPAILEHHOIO YMHOKEHUS U C IPUMEHEHUEM
HECKOJIBKUX CIoco00B. HMcmonb30BaTh
yKa3aHHbIE IPeoOpa30BaHMs B IIpoIiecce
peleHHs ypaBHEHHH, I0KA3aTeIILCTBA
YTBEPKJICHHM, pELICHUS] TEKCTOBBIX 3a1a4

OyHKIUU

19

I1pusooums TpUMEPbI 3aBUCUMOCTEH MEXITY
BeIMYMHAMU. Pa3nnyare cpean 3aBUCUMOCTEH
(YHKIIMOHATIBHBIE 3aBUCUMOCTH.
Onucviéams nowsimus: 3aBUCUMON 1
HE3aBUCHMOH IepeMEHHBIX, (DYHKIIHH,
apryMmeHTa (yHKIIUHU; CTIOCOOBI 3a1aHUS
¢bynkunu. opmMyIHpPOBATH ONPEIEICHUS:
oOnactu onpeneneHust GyHKIMU, 00JIACTH
3Ha4YeHUH PyHKIUH, Tpaduka GyHKIHUH,
JUHEWHOU (QYHKINH, IPSIMOIN
MPONOPIIMOHATLHOCTH.

Bviyucniams 3HaueHne GyHKIUA TIO
3aJJaHHOMY 3HAYCHUIO apTyMEHTA.
CocrtaBisTh TaOIHUIIBI 3HAYCHUN ()YHKIIHU.
Crpourts rpaduk QpyHKINHU, 3aJaHHON
tabmmuano. 1o rpaduky ¢pyHkuuy,
SIBIISTFOIICHCST MOJICITBIO PEATTBHOTO MPOILIEcca,
OTIPENIeNIATh XapaKTEPUCTUKH ATOTO MPOILecca.
Crtpouts rpaduk TUHEHHON QYHKIIUU U
IPSMOM MPONOPIMOHATEHOCTH. OMUCHIBATH
CBOWCTBA 3TUX (DYHKIHIA

Cucrembl TUHEHHBIX
YPaBHEHUU C IBYMsI
IIEpEMEHHBIMU

12

IIpusooums npumepwvl.: ypaBHEHUS C ABYMS
[IEPEMEHHBIMU; JINHEHHOT'O YPaBHEHHUS C
JIBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX
JIMHEUHBIX YPABHEHUH C ABYMs
MIEPEMEHHBIMH; peaIbHBIX MPOLIECCOB, JIIS
KOTOPBIX YpaBHEHHE C JBYMsI IEPEMEHHBIMU
WJIM CUCTEMA YPABHEHUH C IBYyMs
IIEPEMEHHBIMHU SIBJISIFOTCSI MATEMaTUYECKUMU
MOJIETISIMU.

Onpenenars, ABISETCS JIU NIapa YUCer
pEeIlIeHNEM TAaHHOTO YPaBHEHUS C IBYMsI
NIEPEMEHHBIMH.

Dopmynuposamo.:

onpeodesienus: peIIeHUs] ypaBHEHUS C IBYMs
MIEPEMEHHBIMH; YTO 3HAUUT PELIUTh
ypaBHEHHE C JIByMsI IEPEeMEHHBIMU; Ipaduka
YpaBHEHUS C ABYMS [IE€PEMEHHBIMU;
JMHENHOIO ypaBHEHUS C IBYMs
MEPEMEHHBIMH; PELIEHUs CUCTEMBI YpaBHEHUN
C IByMs1 IEPEMEHHBIMH;

€6801icmea ypaBHEHUH C IByMsl IEPEMEHHBIMU.
Onucviéams: CBOWCTBA rpaduka TMHEHHOTO
YpaBHEHHUS B 3aBUCMOCTH OT 3HAaYEHH

K03 PULIMEHTOB, rpaduyeckuii MeTox
peIIeHUs] CUCTEMBI IBYX YPaBHEHHH C TBYMsI
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MIEPEMEHHBIMH, METOJI TOJICTAHOBKU U METOJT
CJIOKEHMS JUIsl PELIEHUS] CUCTEMBI ABYX
JIMHEMHBIX YPaBHEHUH C IBYMSI
[IEPEMEHHBIMH.

Cmpoums Tpa@uK TMHEHHOTO YpaBHEHHUSI C
JBYMsI IEpEMEHHBIMU. Peniate cuctemsl AByX
JIMHEMHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMH.

Pewams TexcToBbIe 3a1a4M, B KOTOPBIX
CUCTEMA JABYX JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU SIBJISIETCS MaTEMATUYECKOU
MO/JIETIBIO PEATILHOTO IIpoliecca, U
MHTEPIPETUPOBATH PE3YNIbTAT PELICHUS

CHCTEMBI
[ToBTOpEHUE N
CUCTEMAaTH3AIIHS 6
y4yeOHOro Marepuana
Hrtoroas KOHTpoOJIbHAS 1
paborta
Bcero: 105
8 Kiacc
Pacno3naBats IS panMoHaIbHbIE
BBIPaKECHMUS, IpoOHbBIE paluuoHaIbHbIE
BBIPDOKEHHS, TMPUBOJUTH TNPUMEPHI TaKUX
BBIPKEHUM.
@opMyIMpPOBATH:
ONpENENCHUs: PALMOHAIIBHOIO BBIPAKEHUS,
JIOITYCTUMBIX 3HA4YCHUU IIEPEMEHHOM,
TOXIECTBEHHO PaBHBIX BBIPAKEHU,
TOXIECTBA,  PABHOCWJIBHBIX  YpaBHEHHI,
PAallMOHAJIBHOTO  YpPAaBHEHMS, CTEINEHU C
HYJIEBBIM TIOKa3aTEJIeM, CTENEHH C LEJIbIM
OTPHULATEIIBHBIM IOKA3aTeJIeM, CTaHAAPTHOTO
BH/JIa YUCJIa, 0OpAaTHON MPOMOPIIUMOHAIEHOCTH;
ParmonanbsHbie CBOMCTBA: OCHOBHOE CBOMCTBO PallMOHAIBHOMN
BBIPAKEHHUS 44 vaca IpoOH, CBOICTBAa CTEMEHH C  IENbIM

MOKa3aTeeM, ypaBHEHUH, PYHKIINH;

MpaBHJIA: CIOXKEHHUS, BBIYUTAHUS, YMHOXKCHHUS,
JeneHus: apoOed, BO3BEACHUS JpoOu B
CTETICHb;

yCIIOBUE PAaBEHCTBA APOOU HYIIIO.

Jloka3pIBaTh CBOMCTBa CTENEHH C IEIBIM
MIOKAa3aTeJeM.

OnuceiBath TpadUUYeCKUil METOJ pelIeHUs
YpaBHEHUH C OJHON TEPEMEHHOM.

[TpumeHsITH OCHOBHOE CBOMCTBO
parMoHANTBHOM  JApOOM  IJIT  COKpAIEHUS
u npeoOpazoBanust  apodeid.  IIpuBoauTH
IpoOu K HOBOMY (OOIIemMy) 3HaMEHATEIo.
Haxomuth cymmy, pa3sHOCTb, IPOU3BEICHUE U
yacTHOE ApoOeii. BBIMOTHATE TOXKIECTBEHHBIE
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peoOpa30BaHus palOHAIBHBIX BBIPAXKEHUH.
Pemate  ypaBHEHMS ~ C IIEPEMEHHOW B
3HaMeHarene Apoou.

[IpuMeHsATh CBOWMCTBA CTENEHU C LEJIBIM
IIOKa3aTesneM JUISL npeoOpa3oBaHus
BBIPAKCHUM.

3anuchIBaTh YNCIA B CTAHIAPTHOM BHJIE.
BbIMONHATE TOCTpOEHHE U YTeHHE TIpaduka

GyHKIHH.

KBaaparHbie KOpHH.
JleficTBUTENIbHBIC
quca.

25 yacos

OnuceiBaTh: IIOHATHE MHOXKECTBA, 3JICMCHTA
MHOJXXCCTBA, CITIOCOOBI 3aaHusl MHOXCCTB,
MHOXXCCTBO HATypPaJIbHBIX YHUCCII, MHOKCCTBO
OEJIBIX YHUCEII, MHOXCECTBO pallMOHAIBHBIX
YHUCCJI, MHOXCCTBO I[CﬁCTBPITCJIBHBIX YHUCCI U
CBA3HU MCKIAY O9THUMH YHCJIOBBIMH
MHOXCCTBAMHU,; CBA3b MCKIAY OCCKOHEUYHBIMH
JCCATUYHBIMU ,Z[pO65IMI/I H paluOHaJIbHBbIMU,
HppauoOHaJIbHBIMU YHUCJIaMU.

Pacno3naBatb panuoHaJIbHbIE u
UPPALMOHAIIbHBIE qucna. IIpuBoauTh
IIPUMEPBI palOHaIbHBIX qucell u

UPPaLMOHATIbHBIX YHCE.

3anuceiBaTh C MOMOLIbIO (OPMYJ CBOHCTBA
NEUCTBUH C NEUCTBUTCILHEIMA YHCIIAMU.
DopMyIMpOBaTh:

ONpe/eNICHUs: KBaJpaTHOIO KOPHs M3 4ucia,
apu(METHUYECKOr0 KBaJpaTHOIO KOPHS W3
YlClla, PaBHbIX MHOXECTB, IOJMHOXECTBA,
IIEPECEYEHUs]  MHOXKECTB, 00bEeIMHEHUS
MHO’KECTB;

CBOMCTBA: GYHKIUU y = X, apu(pMETHYECKOTO
KBaJIpaTHOT'O KOPHsI, PyHKLINH .

Jloka3biBaTh ~ CBOMCTBa  apH(PMETHUYECKOTO
KBaJIpaTHOT'O KOPHSI.

Ctpoutb rpaduku QyHKIUHN y = X2 H.
[TpumensTr  MOHATHE  apU(PMETHUECKOTrOo
KBaJIpaTHOIO  KOPHS  JJI1  BBIYUCIICHHUS
3HAYECHUN BBIPAKEHUM.

Ynpomars BBIPAXEHHUS, cozepIKalue
apuMeTHyecKre KBaJpaTHbIE KOpHU. PemaTh
YpaBHEHHSI. CpaBHuBath 3HAYEHUS
BblpakeHUIl. BpImonHATE npeoOpa3oBaHue
BBIPQXEHUI C MPUMEHEHHEM BbIHECEHUS
MHOKUTENSI M3-TI0JI 3HAaKa KOpHS, BHECEHHUS
MHOKUTENSI TOJ 3HAK KOpHSA. BBIMONHATH
OCBOOOXKJICHHE OT HPPALMUOHATIBHOCTH B
3HaMeHaTene ApoOM, aHaiu3 COOTHOUIEHWH
MEXJy UHCIOBBIMM MHOXECTBAMM U UX
AIIEMEHTaMHU.

KBaapatHsie
ypaBHEHUS

26 yacoB

PacriosHaBaTh ¥ NPUBOAUTH  IPUMEPHI
KBaJIpaTHBIX YpPaBHEHWI pa3JIMYHBIX BHUJOB
(MONHBIX, HETIOJIHBIX, pHUBEIEHHBIX),
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KBaJPATHBIX TPEXUICHOB.
OnuceiBath B 0OImIEM BUJIE  pelICHHE
HEIOJIHBIX KBAa/IPATHBIX YPABHEHUM.

DopMyIMpPOBATH:
ONpECIICHUS: ypPaBHEHUS IIEPBOM CTEIICHH,
KBaJpaTHOIO YpaBHEHHUS; KBaJpaTHOIO

TpEXUIEHa, JHUCKPUMHHAHTa KBaJgpaTHOIO
YPaBHEHHUS U KBAJIPAaTHOTO TPEXWIEHA, KOPHS
KBaJIpaTHOTO  TpEXWieHa; OWUKBaApPaTHOTO
YpaBHEHHS;

CBOMCTBA KBAJPATHOI'O TPEXUJICHA;

teopemy Buera u o6patnyto eit Teopemy.
3anuceBaTh U JOKa3bIBaTh (POpMyiTy KOpHEU
KBajZipaTHOro  ypaBHeHus.  Mccienosatb
KOJIMYECTBO KOPHEW KBagpAaTHOrO YPABHEHUS
B 3aBHCHMOCTH OT 3HaKa €ro AUCKpPUMUHAHTA.
Joka3piBaTh TeopeMmbl: Buera (mpsmyro u
00paTHyI0), O pa3JIOKEHUU KBAIPATHOTO
TpEXWIeHa Ha MHOXHUTEIM, O CBOMCTBE
KBaJpPAaTHOIO TpEXUWIEHa C OTPULATEIbHBIM
JTUCKPUMHUHAHTOM.

OnucelBaTh Ha IpUMEPAX METOJI 3aMEHbI
IIEPEMEHHOM IS PEIICHNS] YPAaBHEHH.
Haxonuth KOpHM KBaJpaTHBIX YpaBHEHUU
pa3auuHbIX BHIOB. llpumeHars Teopemy
Buera u obpatHyto el Teopemy. BpinonHsTh
pa3joXKeHUue KBaJPAaTHOTO TpEXuieHa Ha
MHOXHUTENH. HaxonuTb KOpHU ypaBHEHHI,
KOTOpBIE CBOJATCA K KBaJIpaTHbIM.
CocraBiATh  KBaJpaTHbIE  ypaBHEHUA U
YpaBHEHHUs, CBOASIIMECS K KBaJpaTHbIM,
ABJIAIOIIMECS MaTEMaTUYECKMMH MOJEIISAMHU
peabHBIX CUTYALM.

[ToBTOpEeHuE 1

CHCTEeMAaTHU3alHs 9

y4eOHOro MaTepuaa

Hroroast KOHTpOJIbHAS 1

paborta

Beero: 105 gacos

9 xmmacc
Pacro3HaBaTh ¥ MNPUBOAUTH  MPUMEPHI
YUCJIOBBIX  HEPABEHCTB,  HEPABEHCTB C
MEPEMEHHBIMHU, JIMHEHHBIX HEPABEHCTB C
OZIHOM NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
PopMyIHpOBATH:
HepagenctBa 20 gacoB ONpEeNeNICHUsl:  CpaBHEHUS  JIBYX  YHCell,

pEelIeHNs] HEPABEHCTBA C OJIHOM MEPEMEHHOI,
PaBHOCUIIBHBIX HEPaBEHCTB, pelieHus
CHUCTEMBl HEPABEHCTB C OJIHOM NEPEMEHHOM,
001acTi onpeeNneH sl BhIPaKESHUS;

CBOMCTBA YHMCJIOBBIX HEPABEHCTB, CIOKEHHUS U
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YMHOKE€HHS YUCJIOBBIX HEPABEHCTB
Jloka3bIBaTh: CBOMCTBA YHUCIIOBBIX
HEpPABEHCTB, TEOPEMbI O CIOXEHUU U
YMHO>XEHUH YUCIIOBBIX HEPABEHCTB.

Pemiats nuHeliHbIe HEpABEHCTBA.

3anuceiBaTh pEIICHUS HEPABEHCTB M UX
CHCTEM B BHJE YHCIOBBIX IPOMEKYTKOB,
00bCAUHEHHS, MepECCUCHUS YHCIIOBBIX
MPOMEXKYTKOB. Pelath cucreMy HEpaBEHCTB €
OolIHOW mepeMeHHOU. OlLeHMBaTh 3HAUYCHUE
BhIpaKeHH. M300pakarh Ha KOOPAMHATHOM
NpsIMOM 3aJlaHHBIE HEPABEHCTBAMM YHUCJIOBbBIC
MIPOMEKYTKH

KBagparnunas
byHKIUSA

38 gacos

OnwuceiBath noHsATHE (QYHKIUK KakK MpaBUIIa,
YCTaHaBJIUBAIOILETO CBA3b MEXIY
AJIEMEHTaMU JIBYX MHOXECTB.

DopMyIHpOBaTh:

ompeeNeHus: Hylsl (QYHKIUU; TPOMEKYTKOB
3HAKOMOCTOSHCTBA  (PyHKUMHU;  (PYHKIIHH,
BO3pacraroieii (yObIBaroIell) Ha MHOKECTBE;
KBaIpaTHYHOMI byHKIUY; KBaJIpaTHOTO
HEPABECHCTBA;

CBOICTBa KBaAPAaTUUHON (YHKITUH;

MpaBWIa MOCTPOCHUS TpapuKOB (GYHKIHNA C
MoMoIIbI0 TIpeoOpa3zoBanmii Buaa f(x) — f(x)
+b;

f(x) — f(x + a); f(x) — kf(x).

Crpoutp rpadpukn (QyHKIHA € [TOMOIIBIO
npeoOpaszoBanuii Buaa f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).

CrpouTts rpaduk kBagpatuyHon pyHkiuu. [1o
rpaduKky KBaJpaTUYHON (PYHKIIUU OMHUCHIBATH
e€ CBOMCTBA.

OnuceiBaTh  CXEMaTHYHOE  PACIOJIOKCHUE
napalboiibl OTHOCHUTENBHO OcCH abcumcc B
3aBUCHMOCTHU oT 3HaKa CTapuIero
koadduirenTa u JUCKPUMUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUWICHA.
Pemartp kBasipaTHBIE HEPABEHCTBA, UCIIONIb3YS
CXemy pacnosoKeHus napaboJIbI
OTHOCHUTEIIBHO OCH abcIucc.

OnuceiBath TpaduyecKuil METOJA pelIeHus
CHUCTeMBl  JIByX YpaBHEHHH C  JABYMs
MEPEMEHHBIMH, METO]T TIOJCTAHOBKH U METOJ
CIIOXKEHHSI JJsl PEUICHUs CHCTEMBbI JIBYX
YPaBHEHHUU C JIBYMS TIEPEMEHHBIMH, OJTHO W3
KOTOPBIX HE SIBISIETCS THHEHHBIM.

Pemare TekcTOBBIE 3amadd, B KOTOPBIX
CUCTeMa  JIByX VypaBHEHHH C  JABYMs
MIEPEMECHHBIMH  SIBIIICTCS  MAaTeMaTHYCCKOM
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MOZEJIBIO peabHOro npolecca,
U UHTEPIPETUPOBATE  PE3YNIbTaT  PELIEHUs
CUCTEMBI.

DneMeHTbI NPUKIIaTHON
MaTeMaTuKu

20 yacoB

[IpuBoUT,  TpUMEPBL:  MATEMATHYECKUX
MOJIeJICH peabHBIX CUTYallud; MPUKIAIHBIX
3a/1ad4; nPUOTKEHHBIX BEJIUYNH;
MCIIOJIb30BaHUs ~ KOMOMHATOPHBIX  IMPaBHII
CyMMBI ¥  TIPOM3BEIEHUS;  CIIYYaiHBIX
COOBITHH, BKJIIOYast JOCTOBEPHBIC u
HEBO3MOYKHBIE COOBITHS; OIIBITOB c
PaBHOBEPOSTHBIMU HCXOJaMU;
MPEJICTABICHHUS] CTATUCTUYECKUX JIaHHBIX B
BUJIE TaOJIHII, JuarpaMm, rpaduKoB;
UCIIONIb30BAaHUsSI ~ BEPOSITHOCTHBIX ~ CBOWCTB
OKPYXKAOIIHMX SBJICHHH.

@opMyIHpPOBATH:

olpenieieHus: abCOMIOTHOM  MOIpeIIHOCTH,
OTHOCHUTEJIBHON MOTPEIIHOCTH, IOCTOBEPHOIO
coObITHS, HEBO3MOXHOI'0 COOBITHS;
KJIACCUYECKOE OIPEIETICHUE BEPOSTHOCTH;
npaBuia: KOMOMHAaTOPHOE INPaBUIIO CYMMBI,
KOMOMHATOPHOE MPaBUJIO IPOU3BEICHUS.
OnuchbIBaTh 3Tamnbl pELICHUs MPUKIATHOM
3aJ1auH.

[TosicHATH M 3anmuChIBaTh (POPMYIY CIOKHBIX
poueHTOoB. [IpoBOIUTE IPOLIEHTHBIE PACUETHI
C MCITI0JIb30BAaHUEM CIIO’KHBIX IPOLIEHTOB.
Haxomuth  TOYHOCTH  OPUONMIKEHUS IO
TabmuIe IpUOIMKEHHBIX 3HAYEHUN
BeIM4MHbI. Mcnonb30Bath pa3nnyHbie GOpPMBI
3aMucH NPUOIMKEHHOTO 3HAYEHUS BEJTMYUHBI.
OrneHuBarh MPUOJIKEHHOE 3HAYEHUE
BEJIMYMHBI.

IIpoBomuTE  ONBITBI  CO  CIy4alHBIMH
ucxonamu. IloscHaTh U 3anuceiBaTh Gopmyny
HAXOXJ/IEHHS 4YacTOThl CIy4yallHOTO COOBITHSL.
OnwucsiBatb CTaTUCTUYECKYIO OLICHKY
BEPOATHOCTH CIIy4aiiHOTO COOBITHSI.
HaxonuTh BepoSATHOCTB CITy4aifHOTO COOBITHS
B OIBITaX C PABHOBEPOSITHBIMU HCXO/IaMHU.
OnwucsiBath ATarbl CTaTUCTUYECKOTO
uccinenoanus. OdopMisaTe MHPOpPMALMIO B
Buge Tabinuu W guarpamm.  M3Biekatb
uHpopManuio w3 TAOMWII W JUATPAMM.
Haxonuts u IIPUBOJUTH IIPUMEPBI
MCIIOJIb30BaHUs CTaTHUCTUYECKUX
XapaKTePUCTHUK  COBOKYIHOCTHM  JAaHHBIX:
CpelHee 3HaueHue, Moja, pa3Max, MeJuaHa
BEIOOPKH.
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YucioBele
OCJIEI0BATEIILHOCTH

17 yacoB

[IpuBOANTH MPUMEPHI: MOCIEIOBATEIIBHOCTEMH;
YHCIIOBBIX IIOCJIEI0BATENBHOCTEH, B
YaCTHOCTH apudmeTnyeckoit u
r€OMETPUYECKON NPOTPECCUIA; UCITOIB30BAHUS
IIOCJIEIOBATEIbHOCTENl B pEaJbHON KHU3HU;
3aJ1a4, B KOTOPBIX PaCCMAaTPUBAIOTCS CYMMBI C
OECKOHEYHBIM YHCIIOM CJIaraeMbiX.
OnuceiBaTh: MOHATHS I0CIEI0BATEIbHOCTH,
YJIeHa [IOCJIEI0BATEIBHOCTH; CHOCOObI
3aJJaHUs TI0CIIE10BATEIILHOCTH.

Bbluucnate  wieHsl  1OCIIEOBATEIbHOCTH,
3aJaHHOM  (OPMYJIO N-rO  4YjIeHa WIH
PEKYPPEHTHO.

PopMyIMpPOBATH:

onpezeneHus: apupMeTHUECKON Mporpeccut,
reOMETPUUYECKOI POTrPeECCUH;

CBOMCTBA  WIEHOB  TIE€OMETPUYECKOM U
apudmeTrnyecKoil nporpeccu.

3amaBaTh apumeTHIecKyro u
r€OMETPUYECKYIO POTPECCUU PEKYPPEHTHO.
3anmuchBaTh M TOSICHITH (DOPMYJIBI OOIIEro
yrieHa apuQMEeTHYECKOl M TeOMETPUUYECKOM
IIPOrpeCCUil.

3anuchIBaTh U JIOKA3bIBaTh: (OPMYIIBI CYMMBI
N TEepBBIX UWICHOB apu(PMETHYEeCKOH U
rEeOMETPUUYECKON  mporpeccuit;  GopMyIbl,
BBIpaXKaroIue CBONCTBa YJICHOB
apudmerrnyeckoit u r€OMETPUUYECKON
IIPOrpeCcCuil.

Boruncnsars CyMMy OECKOHEYHOM
reOMEeTPUYECKOI Mporpeccuu, y KOTopoi | q |
< 1. IIpencraBnsath OeCKOHEUHbIe
NepUOANYECKHE npodu B BUJIE
OOBIKHOBEHHBIX.

[ToBTOpEHUE N
CHCTEMAaTHU3AIHS
y4eOHOro Matepuaa

Hrorosas
KOHTpOJIbHas paboTta

Bcero:

102 yaca
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