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BBEAEHUNE

Kypc matematuku (anredpsr) mist 7—9 K1acCOB OCHOBHOU HIKOJBI «Y4yCh YUUTh-
CsI» SIBJISIETCSI YaCThIO HENPEPBIBHOTO Kypca MaTeMaTUMKKU 00pa30BaTeIbHOM CUCTEMbI
JI. T. IletepcoH u oOecrieyrMBaeT HEINPEPHIBHOCTh MAaTeMaTUUECKOM MOATOTOBKU yda-
IIUXCSI, HAUMHAsI C MOIIKOJIBHOM CTYIIEHW BIUIOTH 0 WX TIEpexoja B CTapIIyIO KOy
WIM TIOTYYEHUS CPeIHEro mpodecCuoHaIbHOro 00pa3oBaHMsl (Ha YPOBHE TEXHOJIOTUM
¥ IUAAKTUKU, CONEePKaHUS U METOTUKH).

OcHo6HOIl ueablo TAHHOTO Kypca sBjsieTcsl (DOpMUPOBAHUE Y yYallMXCS YMEHMUS
YUHUTHCS, UX MHTEJUIEKTYaJIbHOE 1 MyXOBHO-HPABCTBEHHOE Pa3BUTHE 1 BOCIIUTAHUE, CO-
XpaHEHUE U MOIIEPKKa 3M0POBbs IeTe i, OBIaleHUE KaxKIbIM yJaIlluMCs TI0 MHIVBUITY -
aJIbHOM TpaeKTOPUU CaMOPa3BUTHS CUCTEMOI TTIYOOKMX M MPOYHBIX MaTeMaTHUECKUX
3HAHWI, YMEHWI 1 HABBIKOB, HEOOXOIMMBIX ISl TIPOAODKEHMST 00pa30BaHUsI B JIIOOOM
npoduie crapuieii MKOJIbl U 00pa30BaTEIbHbIX YUPEXKIESHUSIX CPeIHero mnpodeccuo-
HaJIbHOTO 00pa30BaHU.

Kypc mateMatuku «Y4ych yuuThcsi» mjist 7—9 KjaccoB cpeHei KoJIbl o0ecreun-
BaeT OpraHU3alNIO0 yu4eOHOM IeSITeTbHOCTH yYalIuXcsl, B IPOLecce KOTOPOI CO3MaI0TCs
YCITOBHS [IJIST HAIEKHOTO TOCTVKEHUS 11ejieid, moctaBieHHbIX PT'OC OO0 — nmnmaHOoCT-
HBIX, METalpeAMETHBIX U MPEAMETHBIX PE3YJIBTaTOB OCBOCHMSI OCHOBHOII 00pa3oBa-
TEJIbHOM TMPOrpaMMBI TTOCPEICTBOM (POPMUPOBAHUS YHUBEPCAJTBHBIX YICOHBIX Oeii-
CTBUIA M YMEHUSI YIUTHCS B 11eJIOM. JlaHHBIE 11eJI1 peaan3yloTcs Ha ocHoBe «KoHlenuuu
IYXOBHO-HPABCTBEHHOTO PAa3BUTHSI M BOCIUTAHUS JUYHOCTU TpakgaHWMHA Poccum»,
cocTapisioleit uaeosorndeckyo ocHoBy @I'OC, u cucTeMHO-IeATETbHOCTHOTO TIO/I -
X0J1a, COCTABJISTIOIIETO METOI0IOrnYecKyio ocHOBY PI'OC.

Hcxons n3 «KoHuenimm [yXoBHO-HPAaBCTBEHHOTO Pa3BUTHUSI M BOCTIUTAHUSI JIMYHO-
ctu rpaxkaanuHa Poccum», oTO0p yuyeOHOro coaepkaHus B Kypce MaTeMaTUKU «YUych
YUHUTHCST» OCYIIECTBIISICS C OpUEHTaMel Ha (hopMUpoBaHe 0a30BBIX HAIIMOHAIBHBIX
eHHocTteit. CpeacTBaMy y4eOHOTO TIpeaMeTa MaTeMaTUKHY Y yJalluXcsl BOCITUTHIBAIOT-
¢S IEHHOCTHY CO3UIAaHUS M CaMOPa3BUTHUSI, YECTHOCTHU U CIIPABEIJINBOCTH, OTKPHITOCTH
¥ TOJIEPAHTHOCTHU, YBaXKEHUSI K OKPYKAIOIIM JIIOJISIM, K OTEUECTBEHHOM 1 3apy0eskKHOM
MaTeMaTU4yecKoi KyabType. Co31atoTCs YCIOBUS IJIs1 PA3BUTHS Y HUX TTO3HABATEIbHOTO
nHTepeca, GOPMUPOBAHMS TIPEICTABIICHNI 0 MaTeMaTHKe KaK O MOIIIHOM METOE I10-
3HaHUS JEWCTBUTEIbHOCTH, €AMHOM SI3bIKE BCEX HAyK.

INemarormuecknM MHCTPYMEHTOM PEIIeHUS MOCTABICHHBIX 1IeJIel B Kypce «YUych
YUUTBHCSI» Ha BCEX CTYIMEHSIX OOyYEHMsI C YUETOM BO3PACTHBIX ICUXOJOTUIECKUX OCO-
OCHHOCTE1 pa3BUTHS IETEH SIBISIETCS] OOpa3oBaTesibHas CUCTeMa IesTeIbHOCTHOTO Me-
tona ooyuyenus JI. I. TletepcoH, peanusyrolias METOAOJOTUYECKYIO BEPCUIO CUCTEMHO-
nesateabHocTHoro noaxona (I. IT. Illeaposuukwuii, O. C. AHUCUMOB U Ap.).

OO0pa3oBaTenbHask CUCTEMA AeITETbLHOCTHOTO METOIa O0yYEeHUS BKITIOUAET B Ce0s:

® OIMCcaHue 00pa30BaTEIbHBIX LIEJIEN M METOIa UX pealn3alnu,

® TeXHOJIOTHIO AesTebHOCcTHOro Metoaa (TAM),

® TUIIOJIOTUIO YPOKOB,

® CUCTEeMY IMIAKTUYECKUX MPUHIIUIIOB,

® METOAMYECKOE OOecrneyeHue,

® CUCTeMYy AUArHOCTUKWA W KOHTPOJS pPe3yJbTaTOB OOYYEHUS B COOTBETCTBUU
¢ @PIocC,

® crucTeMy MOATOTOBKM MEJAarormuyecKrx KaapoB.

Texnonorust nesrenbHocTHOro metona (TJAM) — 5To memarormyecKuil UHCTPY-

MEHT, MO3BOJISIOIININ YIUTENI0, C ONHOW CTOPOHBI, OPraHM30BaTh BKJIOYEHUE yya-
IIMXCS B YICOHYIO IESITSIbHOCTD Ha OCHOBE MeTOIa PeIIEKCMBHOM caMOOpTaHU3aIIUN



(I T1. WenpoBuiikuii, O.C. AHucumMoB U np.). biarogapst 3ToMy co31al0TCsl YCIOBUS
IUIST HAZEXKHOTO JOCTUXKEHMST KaXKIbIM yJalllUMUCS JTUYHOCTHBIX U MeTalpeIMEeTHBIX
pesyneratoB GI'OC. C mpyroit croporsl, B TIIM 3a710XeHBI BCe 3Talbl TITyOOKOTO
u npouyHoro ycBoeHus 3HaHui (I1. f. TanbnepuH), 4yTo obecreunBaeT He TOJIbKO BbICO-
Kuit ypoBeHb ipeaMeTHBIX pe3yabTaToB @I'OC u copaay [MMA, HO 1 co3maeT CyIIeCTBeH-
HBII 33711 IJT pe3yJIBTaTUBHOTO YJacTHS IIKOJBHUKOB B MAaTEMAaTUIECKUX OJTMMITHA-
Jax, ux ycrieirHoro ooyyenust B 10—11 kiaccax v moarorosku Kk EI'D.!

ConepxaTesibHble 0COOEHHOCTH MOCTPOEHHUS
Kypca «Y4ych YUuThCS» 7—9 KilaccoB

Peanuzanus B Kypce AesITeIbHOCTHOTO MeTO/1a 00yYEHUS TTO3BOJISIET ITPU U3YYCHUU
BCEX Pa3/iesioB Kypca OPraHu30BaTh MOJHOLEHHYI0 MATEMATUYECKYIO /IesITeJbHOCTb y4a-
HIMXCSA 110 MOJYYSHUIO HOBOTO 3HaHUSI, €T0 MPeo0pa3oBaHUI0 U TPUMEHEHUIO, BKJTIOYa-
IOLLYI0 BCE TPY ATara MaTeMaTU4YeCKOro MoJaeanpoBaHus. UMu sBisitoTcs:

1) aran mamemamuszauuu deiicmeumeabHocmu, TO €CTh TTOCTPOSHUSI MaTeMaTU4e-
CKOI1 MOJIeJIM HEKOTOPOTo (pparMeHTa IeiiCTBUTEIbHOCTH;

2) oTal uzyHeHus mamemamu4eckoi mooeau, TO €CTb IIOCTPOSHUST MaTeMaTUUECKOM
TEOPUU, OMUCHIBAIOLIEH CBOMCTBA MTOCTPOEHHOI MOJIEIH;

3) 3Tall npuaoiceHUs NOAYHEHHBIX Pe3yAbmantos K peaIbHOMY MUDY.

ITpu mocTpoeHUM MaTeMaTUYECKUX MOIEJeH ydaliuecss MpuoOpeTatoT OMbIT UC-
MOJIb30BAHUS MAaTEMATUYECKUX 3HAHUM JJIS1 ONMMCAaHUsI OOBEKTOB M MPOLIECCOB OKPY-
JKalolero Mupa, oObSICHEHUSI MPUYMH SIBJCHUM, OLIEHKN X KOJWYECTBEHHBIX U MPO-
CTPAHCTBEHHBIX OTHOLLIEHUIA.

Ha srane uzyyeHus mMaTeMaTU4YeCKOM MoOIeNM OHW Pa3BUBAIOT MaTeMaTUUYECKUIA
SI3BIK, JIOTUYECKOE, AITOPUTMUYECKOE U TBOPUYECKOE MBIIIIEHWE, OHU YJaTCs UCCTEeNO0-
BaTb W BBISIBJISITH CBOMCTBA U OTHOLIEHUSI, HATJISIIHO MPEACTABISITh MOJYYEHHbIE TaH-
HbIE, CTPOUTH U BBITIOJHSIThH aJITOPUTMBbI.

Hanee, Ha aTarne MPUJIOKEHMS TTOTYYEHHBIX PE3YJIBTATOB K PeaIbHOMY MUPY yda-
IIHecsT TPUMEHSTIOT MaTeMaTHIeCKIE 3HAHMS IS peIIeHUs 3amad. 31ech OHM OTpaba-
THIBAIOT YMEHME BBITTOJHSTh aJITOPUTMBI pellieHUs] ypaBHEHUII U HEpaBEHCTB, a TaKXke
MX CUCTeM, IPU PelLlIeHMU TeKCTOBBIX 3a1a4. Yualuecs: paboTaloT co cxeMaMU U TabIn-
aMu, JTMarpaMMaMy U rpacvMKaMu, aHAIU3UPYIOT U UHTEPIPETUPYIOT TaHHbIE, OBJla-
JIEBAIOT ITPAMOTHOM MaTeMaTUYE€CKOM peublo.

OCo0EHHOCTBIO MPOTPaMMBbl «YUyCh YUUTBLCS» ISl 7—9 KIacCOB SIBISETCS TO, UTO,
B OTJIMYME OT IPYruX MPOrpaMm, yyallMMCS CHayaja MpenjiaraeTcsd peluuTh MpaKkTU-
YeCcKylo 3ajauy, B X0J1€ MOCTPOEHUSI MaTEMaTUYECKOW MOJEIN KOTOPO OHU MPUXOIST
K HEOOXOMMMOCTH pacIIMpPEeHUs] UMEIOIIeTrocsl y HUX MaTeMaTU4ecKoro anmnaparta. Ta-
KO MpHUeM HCTIONB3YeTCSI MPU BBEACHUN BCEX OCHOBHBIX BUIOB ypaBHEHUI (JIMHEI-
HOro auogaHToOBa ypaBHEHMS, JMHEHHOTO YpaBHEHUS! C ABYMSI TIEPEMEHHBIMU U UX
CHUCTEM, KBaApaTHOTO YpaBHEHUS, IPOOHO-PAllMOHAIBHOIO YPaBHEHMS), a TAKXKe CU-
CTEMBI M COBOKYITHOCTH HEPaBCHCTB. DTO MO3BOJISIET TTOKA3aTh YUAIIUMCS CBSI3b «HE-
SKUBBIX» OYKB aJITeOpbI C OKPYKAIOIINM MX «KUBBIM» MUPOM U SIBJISICTCSTI OMHUM U3 CITO-
CcO00B MOTUBALIMM CTAPLIEKJIACCHUKOB K U3YYEHUIO MAaTEMATUKU.

C 3TOil Xe 1esblo B Kypce paccMaTpuBaeTcs 60Jb110e Yucio HU3NIecKux 3aaad,
peleHre KOTOPBIX CBOAUTCS K TOJIBKO YTO M3YYEHHBIM IMpueMaM u meTtogaM. biaro-
Jnapst yeMy y ydqauiuxcs opMUpyeTcs MpencTaBlIeHue 0 MaTeMaTUKe, KaK O MOIITHOM
MHCTPYMEHTE MTO3HAHUSI PEAJIBHBIX MTPOLIECCOB B MUPE.

DTOT Xe TOIXOI MUCIIONb3YyeTCs T (POPMUPOBAHUS TTOHATHUS «DYHKIUSI» — 3Ha-
KOMCTBO C J1000i HOBOW (yHKIMel B 7—8 Kjaccax HauMHAeTCs C PacCMOTPEHUS
MpakKTUYECKUX 3a7a4, 0000IIEHHBIM OIMMCaHNEM KOTOPBIX OHa siBisgeTcd. Haunnas ¢ 9

! Bosiee moapo6HO 0 TIM, MpOoeKTUPOBAHUK U ITPOBEICHNUN YPOKOB CM. B ITPUIOXKCHUU.



Ki1acca, QyHKIMK BBOSITCS] MCXO/Is U3 BHYTPEHHE M JIOTMKY Pa3BUTHSI MAaTEMATUIEeCKOM
TEOPUHU.

E1e ogHOM 0COOEHHOCTHIO Kypca SIBJISIETCS] BO3MOXKHOCTD YIITYOJICHHOTO N3YICHUS
TeMbl «DYHKIMST». DTOMY CIIOCOOCTBYET MOIITHAS IIPOITEACBTUKA 9TOTO IIOHSITHUST, HAYM -
HaroLlasics ellle B HadyaJlbHOM LIKOJIe. YXKe B 6 KJlacce yJallrecs I0J1y4aloT IpeacTaBlie-
HUE O MOHATUH «(PYHKIIMOHAbHAS 3aBUCUMOCTb», UTO TIO3BOJISIET yJaluMcest B 7 Kjtacce
paboTaTh C MOHATUEM «(DYHKIIMSI» Ha BITOJHE OCO3HAaHHOM ypoBHe. BruoTh 10 9 kinacca
K 3TOMY TIOHSITUIO YYallrecss HEOMHOKPATHO BO3BPAIIAIOTCS 1 YTOUHSIIOT ero. K KoHITy
9 k7acca y yyaluxcs pa3BUBaeTCsl MpeacTaBieHue o (GpyHKIMM, KaK 00 abCTpaKTHOM
TIpaBUJIE COTIOCTABICHUS JIEMEHTOB IBYX MHOKECTB TTPOM3BOILHOM ITPUPOIHI.

Co cBoiicTBaMu (DYHKIIMIA ydaliuecss HAaUMHAIOT 3HAKOMUTHCS, pacCMaTpuBasi UX
CHavaJja JuIsl Kaxkaoi nzydyaeMoii uMu ¢pyHKIMK. B 9 kacce 3Tu cBoiicTBa 00001IIAI0TCS
JUTSL 0011IeT0 TIOHATUSI (PYHKIIMU U UCTIONB3YIOTCS TIPU MOCTPOeHU TpachukoB. Takum
Ke 00pa3oM CTpouTcs paboTa 1o U3y4eHUIo Mpeodpa3oBaHuii rpadMKoB: cHavyana B 7
KJIacce yJalnrecs TOJIyYaloT IIPeICTaBlIeHUE O MMOJyIeHNH rpaduKa JMHEeITHOM DyHK-
LMY 13 TIPSIMOI TTPOTIOPLIMOHAIBHOCTH, B 8 KJlacce ¢ TTOMOIIIbIO TTapaJlIeIbHOTO Tepe-
HOCa OHM CTPOST rpacdMK KBaapaTUIHON (DYHKIIMH, a yke B 9 Kilacce paccCMaTpUBaiOT
3TOT U IpyTHe BUIBI TPeoOpa3oBaHusl TpahKOB ISl OOIIETO MOHSITUS (DYHKITUH.

Elie ogHOI 0COOEHHOCTBIO COEPKAaHMST POTrPaMMBbI 10 U3YYeHUIO (DYHKIIWI SIBJISI-
eTCs paboTa ¢ KITIOUEeBOI AT IITKOJILHOTO Kypca (PYyHKILMei — KBaapaTUIHON. DTa PyHK-
1IMsT paccMaTpuBaeTcsl B § Kjlacce B Hepa3pbIBHOM B3aMMOCBSI3U CJEAYIOIIUX BOIIPOCOB:
KBaJpaTHOE ypaBHCHME — KBampaTHUJHas (DYHKIIMS — KBaJpaTHOE HEPaBEHCTBO. DTO
MTO3BOJISIET TIOJYYMTh YJaIllMMCS 1IeJIOCTHYIO KapTUHY: OHM TOHUMAIOT, KaK pelleHue
KBaJpaTHBIX YPaBHEHUI TTOMOTaeT I ITOCTPOSHUSI rpadprKka KBaapaTUIHON (yHKITUH,
BUJISIT, KaK CBOMCTBA (DyHKIIMM TIOMOTAIOT MPU PEIlIeHNN HEPaBeHCTBA, YEro Yallle Bee-
TO HE MPOMCXOAMT, €CJIM 3TU BOIIPOCHI paCCMaTPUBAIOTCS C pa3pbIBOM BO BpemeHU. [1pu
3TOM K IIOBTOPEHUIO 3TUX BOIIPOCOB OHM BO3BpAIIAIOTCA B 9 Ki1acce MpH PEIIeHUH IeITBIX
ypaBHEHMi1, HEPaBEHCTB METOIOM MHTEPBAJIOB U U3YYEHUU OOIIMX CBOMCTB (DYHKIIWH.

MeToauyeckue 0COOEHHOCTH MOCTPOEHHS Kypca «YUyCh YYUTHCS»
g 7-9 kiaccos

YueOHuKY 151 7—9 KJ1aCCOB aarTUPOBAHBI [UTST PEa3alii 0esmeabHOCIH020 Memooa
ooyyenust JI.I. TletepcoH. Ux nesiteTbHOCTHAsI HATIpaBIEHHOCTh TTIOMOTAeT YUUTENISIM peaiu-
30BBIBATH CUCTEMHO-JIESITEJIBHOCTHBIN TTOIX0/ K 00y4eHmIo, 3asiBieHHbIN B DTOC O0O0.

KitoueBoii 0COOEHHOCTBIO MPOrpaMMBbl «YUyCh YUYUTHCS» IUTs1 7—9 KJ1acCoB SIBJsIET-
¢S TO, YTO 3aJaYHBI pa3aes KaXKI0ro MyHKTa HarpaBJieH He TOJILKO Ha OTPabOTKY TOTO
WJIM MHOTO HOBOT'O 3HaHUS (UTO SIBJISIOCH TPAAULIMOHHON 3a1aueil yaeOHUKa), HO U Ha
OpraHM3alMI0 CaMOCTOSITEILHON AESITeIbHOCTU YYalllMXCsl TI0 OTKPBITHIO HOBOTO IMO-
HSATHUS WIV CIToco0a IeiCTBUS.

3agauyHbIil pa3fen HauMHAeTCsl ¢ CUCTEMBbl 3aJaHuil sl OpraHu3aluu CaMOCTOsI -
TEJIbHOTO OTKPBLITUS yJallMMUCS HOBBIX 3HAHUI M3 IporpamMMbl Kypca. BHauane yya-
LIMMCS TIpeajiaraeTcs 3aJaHue ISl akTyaau3aliy U3y4YeHHbBIX CIIOCOO0B IeMCTBUIA, 10-
CTATOYHBIX JJIS1 TOCTPOSHMSI HOBOTO 3HAHMSI, a TAKXKE aKTyaJIM3allMi COOTBETCTBYIOIINX
MBICIIUTESIBHBIX oIlepaumii. Jlajee IpemraraeTcs 3amaHue, KOTOPOE BBISIBISIET OTCYT-
CTBME Yy YYalllMXCsl 3HAHUSI, 3aIJIAHUPOBAHHOTO K OTKPBITHUIO.

Haiee npemaraeTcs Lerodyka BOIIPOCOB JIMOO 3aJaHMii, KOTOPbIE TTOMOTAIOT yya-
IIMMCSI OTKPBITH HOBOE 3HAHME B XOIe¢ COOCTBEHHON y4eOHOU IeSITeIbHOCTH (ITyTeM
HaOII0IeHUS, SKCIIEpPUMEHTA, aHAJIOTUK, IPUMEHEHUS U aJanTalluy YKe UMEIOIIIXCS
CITOCOOOB K HOBOI CUTyallH, BBIIBIIKEHMS TUITOTE3 U X o0ocHoBaHUs). [Toce yero
MPOUCXOIUT COIOCTABJIECHME MOJYYEeHHOTO yUalllMMHUCs pe3yabTaTa U TeKCTa U3 Teope-
THYECKOM YaCT! ITyHKTA, BHICTYIIAIOIIECTO B Ka4eCTBE 00pa3iia.



OTMETUM, YTO y4eOHBIE TEKCThl TEOPETUYECKOI YaCTU TakKe BBICTPOCHBI Ha OC-
HOBe MeToda pedieKCMBHOU camoopraHuzanuu. X cTpykKTypy MOXKHO MpeacTaBUTh
CJICIYIOIITIM 00pa3oM:

® [I0CTAaHOBKA HOBOM MHTEPECHOM YYalllMMCS 3aJauM, pellieHre KOTOPOil HEBO3-
MOXXHO U3BECTHBIMU METOIAMU;

® YTOYHEHUE TOTO, YTO UMEHHO ITOKa HEIOCTYITHO TSI PEIIeHUs 3aauH;

® 1oucK uaeu (crocoba) pereHus HOBO KOHKPETHOM 3aauM ¢ OMOpoil Ha UMe-
foIIrecs K 3TOMY MOMEHTY Y YUAIIMXCSI 3HAHUS U TIpUMEHEeHUEe HAaWIeHHOTO Ioaxoaa
K ee pelIeHMUIO;

® 0000IIIEeHNE 3TOTO TTOAX0Ia B BUIE METOIA, TTIO3BOJISIIOIIETO PEIIaTh eI KiTacc
NOAO0OHBIX 3a7a4;

® T10APOOHBIN pa3dop 3HAYUTEILHOTO KOJMUYECTBA ITPUMEPOB IMIPUMEHEHUS] METO-
Ja, HAUMHAsI OT MPOCTEUINNX W 3aKaHYMBAsl COlepKaTeJbHBIMU 3aJladaMi BbICOKOTO
YPOBHSI CJI0XKHOCTH.

Takas cTpyKTypa yu4eOHMKA ITOMOTAET YIAIIUMCSI CAMOCTOSITETEHO paboTaTh C TEO-
PEeTMYECKUM MaTepuanioM, 4To BaKHO ISl TTocaeaytomiero ooyyenus B 10—11 kiaccax
¥ JaJIbHEUIIEeTo MPoheCCMOHATFHOTO CAMOPA3BUTHSI KaXKIOTO YICHHUKA.

OTMETHM, YTO 3a/Ja4Hast 4acTh yYeOHMKA TTOMUMO CUCTEMBI 3aIaHWI TSI OpTraHu-
3aLIMU OTKPBITUS COAEPXKUT OOIBIIION HA0OD 3a1ay ISl CAaMOCTOSITEIbHOM MPOPadOTKU
OTKPBITHIX yYallUMUCS 3HAHUMN (MOHATUH, CIIOCOOOB NeiicTBuii). B yueOHUKe mpen-
CTaBJIEHbI 3alaHusI, pa3HOOOPa3HbIE MO YPOBHIO CJIOXHOCTH, BIUIOTH A0 3a1ay OJIUM-
TMMATHOTO YPOBHSI.

DTOT MOAXO COOTBETCTBYET MCUXOJIOTMYECKIM OCOOEHHOCTSIM ITOAPOCTKOB. «HyB-
CTBO B3pPOCJIOCTH», HE MOAKPEIIEHHOE elI¢ peaJTbHOM OTBETCTBEHHOCTHIO — 3TO OCO-
0ast (hopMa camMOCO3HaAHUSI, BO3HUKAIOIIAsT B TEPEXOTHBIN MEPUOI U OTIpeeisTioniast
OCHOBHBIE OTHOILIEHHUS MOAPOCTKOB C MUPOM. DTO UYyBCTBO MPOSIBISETCS B MOTPEO-
HOCTH PaBHOIIPABHS, YBAXXCHUS M CaMOCTOSITCIIBHOCTH, B TPeOOBAaHMHU CEPHE3HOTO,
JIOBEPUTEJILHOTO OTHOIIEHUSI CO CTOPOHBI B3pOC/bIX. B yueOHMKE TTPeIoKeHO MECTO
M CPEICTBO pealn3alliy «4yBCTBA B3POCIOCTH» YUAILMXCSL.

Takast cTpykTypa y4eOHUMKa, amalTHpOBaHHAs K peain3alluyl JesITeIbHOCTHOTO
metona ooyueHus JI. I [TeTepcoH, yYuTHIBaeT U Ipyrue 0COOEHHOCTHU TOAPOCTKOBOTO
eproga — CKIIOHHOCTD K (haHTa3MPOBAHMIO, HEKPUTUIECKOMY IIJIAaHMPOBAHMIO CBO-
ero Oyaylero: pe3yjabTaT IeMCTBUSI CTAHOBUTCS BTOPOCTENIEHHBIM, Ha TEPBbIN IJIaH
BBICTYIIAET CBOI COOCTBECHHBIN aBTOPCKUIA 3aMbIcesl. Eciii yanTennb olleHUBaeT Mpekae
BCETO KauyeCTBO «IIPOIYKTOB» yUeOHOM pabOTHI IIKOJIBHUKOB M HE HaXOIUT MecTa ISt
BbIpaIlIMBaHMS IETCKOTO 3aMbIC/Ia, TO TEM CaMbIM I yYeHMKa 0OECLICHMBAETCSI caM
nporecc ydeHust. OpraHu3anusi 00ydeHusl, 3aJI0KeHHAas B 3a1a9HOM pasfielie y4eOHu -
Ka 1151 7—9 Kj1accoB, JaeT BO3MOXKHOCTD yYalllMMCsI SKCIIEPUMEHTUPOBATh CO CBOMMU
BO3MOKHOCTSIMHU, UTO SIBJIICTCSI OMHOM M3 CaMOI SIpKO1 XapaKTepUCTUKOM TTOIPOCTKOB.
CaMoCTOSATEIbHbIC MOMBITKY YYAIIUXCS TI0 OTKPHITUIO MaTeMaTUUECKO TEOPUU SIBJISI-
FOTCST (DOPMOIA TAKOTO IKCITEPUMEHTUPOBAHUS.

OTMeTHM, 9TO TIPX OTOOpE YICOHOTO COmepKaHUsI MCIIONB30BaJICs dughghepenuupo-
eannwiii nodxod. C 7 xjacca HayMHaeTcs paboTa Mo MOArOTOBKE yYalluXCs K MPeAIpo-
(puITEHOMY YPOBHIO OOyUYEHUS, IS 3TOTO B yUYeOHMKE BBIIEJISIOTCS pa3meiibl, HeoOsI-
3aTesIbHbIE I U3ydyeHUs B oblieodpa3oBaTesibHOM Kiacce. CoaepxkaHue Kypca pac-
IIUPSIETCS 32 CUET U3YYSHUST BOIIPOCOB MaTeMaTUIEeCKOM JIOTUKH, TECOPUHN ISITUMOCTH,
TEOPUHU JUHENHBIX YpaBHEHUI U HEPaBCHCTB (pellleHNEe YpaBHEHMI B 1IEIbIX YMCIIAX,
pellieHre HEPaBEHCTB ¢ MOIYJIEM), a TAKXKe BOIIPOCOB MPAKTUIECKOTO IMTPUMEHEHUSI T10-
JIy4eHHBIX 3HaHWI, B YaCTHOCTHU, B TeMe «DyHKIIMOHAaTbHAsT 3aBUCMOCTD ¥ KOTUPOBa-
HUe uHGOpMaLUU» U JP.

ITporpamma 8—9 Kiracca cTpouTCs TaK, YTO OHA MOXKET OBITh MCTIOJIH30BaHA TS M3~
YUYEHMS IIKOJILHOTO Kypca ajreopbl Ha OCHOBHOM M TIPeanpouaIbHOM (YIIyOJeHHOM)
YPOBHSX. 3aMEeTHM, UTO IPEIUIOKEHHOE YIeOHOE colep:KaHne 00eCIIeYnBacT BO3MOX-



HOCTb pabOTHI MO KypCy anre0pbl « YUych YAUThCS» 1T 7—9 KJIaCCOB yyallUXCsl Pa3HOTO
YPOBHSI MOAroToBKU. biaromaps yBiekaroleil ¢hopme momaun mMaTepuansa U HapacTa-
foIleit CIIOKHOCTH 3amad, TpeaiaracMbIX KaK Il pa3dopa B KJlacce, TaK M IJIST CaMO-
CTOSITEJIbHOI TTPOPAa0bOTKU IoMa, KaXKIbli YIUTEIb WJIM CaM YYEHUK MOTYT BbIOpPAaTh TOT
YPOBEHb, KOTOPbIii HEOOXOAUM U AOCTATOYECH IS JOCTMKEHMS TOCTABJICHHBIX MHIM -
BUIyaJbHBIX 1eJieil. DTO MOXeT ObITh KaK JOBOJLHO MOBEPXHOCTHOE TTOHUMAaHUE W3-
y4aeMBbIX BOIIPOCOB MaTEMaTUKH, KOTOPOE 00ECTICUMT JUIIb YCIIEITHYIO cady rocynap-
CTBEHHOI WMTOTOBOI aTTeCTallUM, TaK M OoJjiee IIyOOoKas ITpopadOTKa, TO3BOJISIONIAS
3aJI0KUTh MPOYHBINA (hyHIAAMEHT Jis 60Jsiee IIyOOKOro MOHUMAaHUSI CJIOKHBIX pa3aeioB
HE TOJIbKO OCHOBHOI, HO M cpefaHeil mKobl. [TocieqHee HeMaIOBaXKHO TSI YYAITIXCS,
KEJIAIOIIMX TIOCIIe IKOJIBI TTPOJOJIKUTL CBOe 0O0yYeHNE B YHUBEPCUTETAX C ITOBBIIICH-
HBIM TpeOOBaHMEM K 3HAHUIO MaTeMaTuKu. 711 3Toro maeTcsl mepBUYHOE (XOTS U J10-
CTaTOYHO ITyO0KOE) MPEACTaBIeHNE O TAKMX MOHSITUSIX U CITOCO0aX Kak:

® CJIOXKHBIE BHICKA3bIBAaHMS 1 3aKOHBI JIOTUKHU JJISI HUX;

® CyeTHBIC I HeCUCTHBIC MHOXECTBA;

® MEeTOJ MaTeMaTUYeCKOM MHIYKIINH;

® CUCTEMBI JTMHEWHBIX YPaBHEHUI BBICOKOTO MOPSIAKA U CUCTEMBI JUHEHHBIX He-
PaBEHCTB C MOIYJISIMU;

® CMMETPUUYCCKME CUCTEMbI YpaBHECHUIA;

® teopeMa be3y u TeopeMa o palmoHaIbHBIX HYJISIX MHOTOUYIEHOB;

® METOIbI MPUOJMXKEHHOTO BHIYMCICHUST KBaIpaTHBIX KOPHEIA;

® ppalMoOHaJIbHBIC YPABHEHNUS U HEPABCHCTBA;

® ypaBHEHUS M HEPABEHCTBA C ITapaMeTPOM;

® BLIUKMCJIEHUE MOIPEIIHOCTEN U MPUOIMKEHHOE pellleHe YpaBHEHUH ¢ 3aJaHHOM
TOYHOCTHIO;

® 337724l HAa MAaKCUMYM U MUHUMYM;

® OECKOHEUYHBIC YMCIIOBEIC TIOCICI0BATEILHOCTH,

® 5ECKOHEUYHO YOBIBAIOIIME TeOMETPUUYECKHUE MPOTPECCUN U UX CYMMBI,

® JTUHEHHBIC PEKYPPEHTHBIC COOTHOIICHMS M (DOPMYJIBI MX OOIIEro WIeHa;
rpaduK GYHKIIUU U KAYECTBEHHOE €T0 MOCTPOCHUE;

IpOOHO-TMHEHas (PYHKIIUS U ee TpaduK;
CTeMeHHbIe (PYHKIINHU ¢ pallOHAIBHBIM ITOKa3aTejieM, MX CBOICTBA U TpapUKH;
TPUTOHOMETPpUYECKUE (PYHKIIMU YMCTOBOIO apryMeHTa U MX CBOMCTBA U JIp.

Taxoit MHOTOYPOBHEBBII TTOAXOM AOCTUTAETCS HE TOJIbKO OTHEIbHBIMU HEOOsI-
3aTeJIbHBIMU T1aparpadaMu «Co 3Be3I0YKOi», HO M PEeTyJsIpHO BCTPEYAIOIIMMM-
cd BCTaBKaMM «TEKCTa MEJKUM IIPUGTOM» BHYTPU OCTaJbHBIX maparpadoB. DTu
BCTaBKM MOMOTAIOT pPa3BUBATh Y HIKOJIBLHUKOB JIOOOIBITCTBO, MPUBUBAIOT JIIOOOBD
K MaTeMaTHUKe. B HMX coaepkaTcs HeCKOJIbKO 00Jjiee CIOXHbIe 3aauM, 10Ka3aTelb-
CTBa HEMPOCTHIX YTBEPXKICHUU, W TIPOCTO 3aHMMATENIbHbIC (DAKTHI, BRIXOMSIINE 3a
(bopmabHBIE paMKU CTAaHAAPTOB [JIsT 00IIe00pa3oBaTeIbHON MIKOJIbI. OMHAKO OC-
BOCHHME TaKWUX TEM ITO3BOJIMT YYaIIMMCS YCIICIITHO CIIPABISITHCS CO CIOKHBIMM 3a-
JaHusgMu yactu 2 OI'D.

s ene 60J1ee MBITIUBBIX YMOB B KaXKIOM ITYHKTE Kaxka0ro rmaparpada ecTb onHa-
JBe (a MHOT/IA TMSTh-1IECTh) 3a/1a4 «Ha CMEKAJIKy». DTH 3a/1a4i 3HAKOMSIT IIKOJIbHUKOB
C MUPOM <«OJIUMITMAIHBIX 3aa4». BOJBIIMHCTBO U3 3TUX 3ala4 COOTBETCTBYET YPOBHIO
pPallOHHOTO M PETMOHAILHOTO (2 HEKOTOPBIE JaXKe 3aKII0YUTENIbHOTO) 3TarnoB Beepoc-
CHIICKOM OJTMMITHA/IBI IITKOJILHUKOB 110 MaTeMaTuke. OHM CTIOCOOHBI ITOATOTOBUTS (ITPH
JKeJITAaHUY YJalllerocs) K YCIeITHOMY BBICTYIICHUIO Ha OJIMMITMANax, WJIM XOTs ObI 3a-
WHTEePECOBaTh U MOOYIUTH €T0 K Pa3MbIIIUIEHUIO, TIOUCKY, PAa3BUTHIO.

BaxxHo Takke OTMETUTh, YTO TeMbI (B TOM 4ucJie U 0e3 3Be3I04YeK), MPOoiiaeHHbIC
K OKOHYaHMIO 9 Kj1acca, OXBaTHIBAIOT psi 3amaHmii yactu B EI'D, a Takske HEKOTOpBIE
BUbI YPaBHEHUI U HepaBeHCTB 3agaHuit 13 u 15 EI'D, yto co3naet 3anmen aJjisi moaro-
toBkM K EI'D B 10—11 k71accax.



ConepxkaTeIbHO-MeTOAHMYECKHE JUHUH KypPca «YUyCh YYUThCS»
g 7-9 Kiaccos

YuuteiBasi COBpeMEHHBIN YPOBEHb Pa3BUTUs MaTeMaTUUYECKON Teopuu, ydyeOHoe
comepskaHue IPEACTaBICHO B BUIE CEMH OCHOBHBIX CONEPKATEITbHO-METOIMIECKIX JIM -
HU, U3y4eHHEe KOTOPBIX MOATOTaBIMBAETCS HA TOUIKOJbHOM CTYIIEHU, U 3aTeM Hellpe-
PBIBHO MIPOXOIUT Yepe3 BCE CTYIeHU 00ydyeHuUs ¢ 1 1o 9 Kjacc, BILIOTH 10 BBIMYCKHBIX
KJIACCOB CpPEIHEI IIKOJBI: JTUHUN MOOeAUPOBAHUS, N02UMECKOll, HUCA080l, areebpauye-
CKOll, 2eoMempu4ecKoil, yHKUUOHANbHOU N anaausa danusix. 11e10CTHOCTh Kypca 1OCTH -
TacTCsI TIOCTOSTHHBIM COTIOCTABJICHEM M B3aMMOIIPOHNKHOBEHUEM pe3yIbTaToB, ITOJTY-
YEHHBIX B Pa3JIMYHBIX COAEPXKATEIbHO-METOANYECKUX JIMHMUSIX.

Bribop mociienoBaTeIbHOCTU YYeOHOro COIepsKaHUSI TI0 BCeM COIepKaTesIbHO-Me-
TOIUYECKUM JIMHUSM Kypca aareopbl «YUych YUUThCS» ISl 7—9 KJIacCOB OMpenesieTcs
JIOTUKOM U 3TarmaMu (poOpMHMPOBAHUSI MaTEeMaTUYECKOTO 3HAHUS B MPOLIECCe TO3HAHMS
B COOTBETCTBUU CO BTOPBIM 3TAIlOM MPOLIEcCa TEOPETUYECKOTO MO3HAHUS — 3Tama Mo-
CTPOEHUST MaTeMaTUYECKON TEOPUHU.

B npouiecce o0yyeHust MareMatuke ¢ 1 mo 6 Kjiacchl ObUIM CO3MaHbl YCIIOBUS ISt
KayeCTBEHHOI MOATOTOBKM YJalluXcs K U3yYEHUIO BCeX pa3lesioB Kypca aireopsl 7—9
KJIaCCOB OCHOBHOI IIKOJIBL. [Ipy 3TOM MCIOIb30BaHME ACSATEILHOCTHOTO METOIa 00-
YYE€HUS] U HOBBIX METOAMK IMO3BOJUJIO CYLIECTBEHHO PACIIUMPUTH CIEKTP U3y4aeMbIX
BompocoB. Tak, B 5—6 Kjaccax ObLIM M3yYeHbI JIOTMYECKHE TTOHATHS, OCBOEHBI 00IIIMe
METOIBI MAaTEMAaTUUECKON NeITETEHOCTH, KOTOPHBIC CO3MAIN MPOYHYIO 0a3y IS M3yde-
HUS Kypca MaTeMaTuKu B 7—9 Kijlaccax v cTapliei 1Koe.

Hauunasg ¢ 7 knacca, uzydyeHue ajareopanyeckoil JMHUU CTAHOBUTCSI OCHOBHO 11e-
JIBIO Kypca 1 2Ta JIMHUS Hapsiay ¢ GYHKIIMOHATBHON JIMHUEN 3aHUMAET CYLIECTBEHHYIO
ero yactb. BaxkHoe MecTo 3aHMMAaeT JIMHUS aHaIu3a TaHHbBIX, €€ MaTepuaJl pacroJara-
€TCS HE OTHCITbHBIM OJIOKOM, a BBOIUTCS «IIOPIIMOHHO» Ha TIPOTSIKEHUU BCETO Kypca.
OcrTajbHbIe TMHUM TENEePb BHIMOJHSIIOT IMTOAAEPXKUBAIOIIYI0 MX (DYyHKIIMIO. B pamkax u3-
YYeHUs IKOJIBHOTO MpeaMeTa «aJredpa» TeoMeTpriecKast TMHUS, HaYnHAas ¢ 7 KJiacca,
cofepKaTeJIbHO HE pa3BUBAETCS U UMeeT (DOHOBBI XapaKTep 11 U3yYeHUS OCTATbHBIX
JIMHUM Kypca.

PaccMmoTpuM conmepxkaHue KaxIOW JUHUU U OCOOCHHOCTU €€ U3YYEHUs C TOUKU
3pEHUs TPEEMCTBEHHOCTH C MPEAbIIYIIEN CTYIIEHbIO 00yYEHUSI.

Yucaosas aunus

B HavabHOI ITKOJIE YMCIOBAsT TMHUSI CTPOMIIACH HA OCHOBE CueTa ITPeIMeTOB (J1e-
MEHTOB MHOXECTBA) U U3MEPEHUS BEIMUUH: YUalllecs] OCBAUBAJIA CMBICI ITOHSITHS Ha-
TYpPaJbHOTO YKCIIa W HYJIST, TPUHIINIIEI 3aIIUCH ¥ CPAaBHEHMS LIEJIBIX HEOTPUILIATEIBHBIX
YuUCes, CMBICT U CBOMCTBA apu(pMeTUYECKUX NEUCTBUIl, B3aMMOCBSI3U MEXIYy HMMHU,
MPUEMbl YCTHBIX M MHUCbMEHHBIX BbIYMCICHUI, IPUKUIKY, OLEHKM U IIPOBEPKU pe-
3yJIbTaTOB apU(PMETUIECKUX NCHCTBUIA, 3aBUCMOCTI MEXIY NX KOMITOHEHTAMH U pe-
3yJbTaTaMM, CIIOCOOBI HAXOXIEHUs HEM3BECTHBIX KOMMOHEHTOB. C Ipyroii CTOPOHBHI,
OHM 3HAKOMUJINCH C Pa3TUIHBIMY BeTMIMHAMHA W OOIIMM TIPUHILIMITOM WX U3MEPCHUS,
YYUJIUCH BBIMOJIHATD IEWCTBMS CO 3HAUEHUSIMU BEJIMYUH (MMEHOBAHHBIMU YKCIaMU).

Hcnonb3oBaHue AeSITEIbHOCTHOIO METOAa OOy4YeHUs MO3BOJIMIIO HE TOJIBKO CO-
XpaHUTH B TIOJTHOM 00bEeMe CoIeprKaHKe IpOorpaMMBI TT0 MaTeMaThKe TPaguLIMOHHOMN
HayaJbHOM ILKOJIbI, HO U 00OraTUTh €r0 C YUETOM CEHCUTUBHBIX MEPUOIOB Pa3BUTUS
neteit. Tak, B 3 Ki1acce OHM M3ydaid HyMepalluio W JIEHCTBHS C LIEJIBIMA HEOTPULIATETh-
HBIMM YMCJIaMU B Tipeaenax 12 pa3psinos, B 4 Kjacce — ApoOU, CIOXKEHUE U BHIYUTAHUE
Ipo0eil ¢ OMMHAKOBBIMY 3HAMEHATEJIIMU, CMEIIaHHBIC YMCIIA.

B 5—6 xiraccax yyanmMucs n3ydeHbl OOBIKHOBEHHBIE 1 TECATUIHBIC IPOOU (BKITIO-
yas 1 TIepUOANICCKIC ICCITUIHBIC TPOOKM) U OTpUIIATEeIbHBIC YKCIa. TakuM 00pa3oM,



K HavaJry 7 Kjacca yJaluecs BJIaJeioT MOHTHEM palliOHAIBHOTO YK CJIA Y BBITTOTHSIOT
BBIUMCJIEHUS C pallMOHAJbHBIMU YMCIaMU. Y4Yalluecs 3HAKOMWINCh C UCTOpUEH pas-
BUTHS TIOHSTHS YMCIa M C METOAOM paCIINPEeHMsT YUCIOBBIX MHOXeCTB. [lepen HuMM
CTaBWJIACh MPOOJIeMa HEAOCTATOYHOCTH M3YYCHHBIX YMCEI IJIs M3MEPEHUS BEJIMYWH
(HammpuMep, IUIMHBI IUaroOHAIM KBajgpaTa CO CTOPOHOM 1), K KOTOpOU ydJaliecs: Bep-
HYTCSI B 8 KJ1acce M pa3peliar IyTeM BBeIeHUs IIOHSTHS apudMETHICCKOTO KBaIpaTHO-
ro kKopHs. Ha noctaToyHO cepbe3HOM YPOBHE C yYalllMMUCS U3y4alIUCh BOIIPOCHI, CBSI-
3aHHBIC C IEJTMMOCTBIO UKCEIT: TIOHATHE ISIUMOCTH, CBOMCTBA IEIUMOCTH M TIPU3HAKYI
Jenumoctr Ha 2, 5, 10,2514, 125u 8, Ha 3 n 9, a Takke nx komouHauuu, HOJI, HOK,
TPOCThIE M COCTABHBIE YMCIIA.

B 7 knacce yyaiuuecsi BHOBb 00OpallialoTcsl K MOHSITHIO TPOCTOTO Y COCTABHOTO YMC-
Jla, 3HAKOMSITCSI C OCHOBHOIU meopemoll apugpmemuku (J11000€ COCTABHOE YKMCIO MOXKHO
MPEICTAaBUTh B BUAC MIPON3BEICHUS ITPOCTBIX MHOXUTEJICH, TIPY 3TOM IBa Pa3I0KECHUS
OJHOTO U TOTO XK€ YMCJa Ha TTPOCThbIe MHOXUTEIN MOTYT OTJIMYAThCS JIMIIb TTOPSIKOM
COMHOXMWTEIICH ), 3HAKOMSITCSI C KAHOHUYeCKUM Pa3JI0KeHUEM UKClIa Ha TIPOCTHIC MHO-
SKUTENIU, NOMOJHSIOT M3BECTHbIe UM crnocoObl HaxoxaeHuss HOJI anroputMom EB-
kanga. OHM YTOUHSIIOT M3BECTHBIE UM CBOMCTBA JAEIMMOCTU M 3HAKOMSTCSI C HOBBIMU
(Ha maHHOI CTYIIEHN 00YJIEHUS ST BOIIPOCHI YK€ MOKHO paccMaTpUBaTh KakK comepka-
HHUe aJredpanyecKoil IMHUU Kypca).

B 7 ximacce B cBSI3M ¢ BBeICHHMEM aKCHMOMATHMYECKOTO METOAA YUYaIIMecs CTPOSIT
TEOPUIO IEeIMMOCTH Ha MHOXECTBEe LebIX uuced. OHU moay4yaroT BO3MOXHOCTD TO-
3HAKOMMTBLCI CO CPaBHEHUSIMU U UX CBOMCTBAMU, TTOCTPOUTH apuU(PMETUKY OCTATKOB.
ITocTpoeHHas TeOpHsT IETMMOCTH BaskHa HE TOJBKO CBOEU 3CTETHKOI, BO3MOXKHOCTHIO
CUCTEMHO MMOBTOPUTH M3BECTHBIC YIAIIUMCSI CBOMCTBA AETMMOCTH, OHA TTO3BOJISIET ITPU-
MEHUTh M3YYEHHBI aKCHOMAaTUIECKUII METOJ ITOCTPOSHUSI MAaTEeMaTUUECKUX TEOPHIA.
3aech yyalipecss OCBauBalOT METOMbI pellieHUs 3aJay Ha AEJIMMOCTb, KOTOPbIE MOTYT
0Ka3aThCs TOJIE3HBIMU B Pa3HBIX MaTeMaTHICCKUX KOHKYPCaX 1 OJTUMITHAIAX.

B 7 xitacce yuaniuecst yTOUYHSIIOT ITOHSITHE PALIMOHAIBHOTO YMCIa M y4aTcsl IIepeBo-
JIUTb IEPUOIUYECKHE APOOU B OObIKHOBEHHBIE.

B 8 kiytacce oHM 3HAKOMSITCS ¢ oTpeAeieHueM apu(pMETUUEeCKOTO KBaAPaTHOTO KOP-
H$I, TTOCJIe 3HAKOMCTBA C UPPALMOHAIbHBIMU UMCIAMU Y y4Yaluxcst (QopMupyeTcs 1mo-
HSTHE NeHCTBUTEIBHOTO YHCIIa.

B 9 knacce moHsITHE KOPHS paclIMpPsIeTCs: Y ydalluxcst (GOpMUpyeTcs MMOHSITHE KY-
OMYECKOTO KOPHSI, OHU TTOJIYJYAIOT IIPEICTABICHNE O KOPHSIX BBICIIINX CTETICHE.

Aneebpauveckas aunus

B pamkax n3ydeHus anredpandyeckoil JTMHUK B 5—6 KJtaccax yJaliiecs yYuinch uc-
[10JIb30BaTh OyKBEHHbIE 0003HAYEHUsT 1Sl (POPMYJIUPOBKU U JOKA3aTEIbCTBA OOLIMX
YTBEPXKICHUIA. DTO MO3BOJISIIO MM MPOBOIUTE TOKA3aTeILCTBO CBOMCTB M IMPU3HAKOB
JEJIMMOCTU, CBOMCTB IPOMOPLIMI U Ap. YYallrecs MoJyYWI MPeACTaBICHUS O YUCIIO-
BBIX I OYKBEHHBIX BBIpAXKCHUSIX, WX UTCHUU, 3aITACH, IeJIeCO00Pa3HOCTU MCITOIb30-
BaHUs OYKB. Ydallyecs HaXOIWIW 3HAYeHUsI OYKBEHHBIX BbIPAXKEHUI MPU 3aJaHHBIX
3HAYEHUsIX OYKB, BBIITOJIHSIIN IIPpe0oOpa30BaHusI IPU PelleHUr ypaBHeHuid. Takum 06-
pa3zoM, obecrieueHa KauyeCTBEHHasl ITOATOTOBKA JIeTeil K M3y4EeHMIO ITPOrpaMMHOIO Ma-
Tepuaja 1o ajareope 7—9 Kyaccos.

PaccMoTpuM, Kak pa3BuBaeTcs ajredpandeckast JMHMS Kypca B 7—9 Kitaccax, yc-
JIOBHO BBIICJISISL CIICAYIOIINE €€ HallpaBIeHUs:

® BLITTOJIHCHNE TOXKIESCTBEHHBIX ITPe0Opa30BaHUil BRIPAKCHUIA,

® [JOHSTHUE CTEIIEHU Y1Cia U IPUMEHEHUE €¢ CBOICTB;

® pellleHre YpaBHEHMUIA;

® pellleHre HEPaBeHCTB.



B 7 xiiacce MoBTOPSIIOTCS M CUCTEMATU3UPYIOTCS U3BECTHbBIE YUaIlIMMUCS 3aKOHbI
apubMeTUUeCKMX IeUCTBUIA, X MPEACTABACHUS O PABHOCUIbHBIX BhIPAXKEHUSIX U paB-
HOCWJILHBIX npeobpazosanusx. Ompasich Ha M3BECTHBIC UM 3aKOHBI apr(pMEeTHICCKIX
JIeMCTBUI, ydallydecsl CaMOCTOSITeJIbHO CTPOSIT MPOCTEeilre MpaBuia paBHOCUIBHBIX
npeodpaszoBanmii. [lociie Toro Kak mpaBuja paBHOCWIBHBIX IpeoOpa3oBaHuii chop-
MYJIMPOBaHbI, yUalllrecsl BbIMOJIHSIOT Mpeodpa3oBaHUsI OYKBEHHBIX BbIpaXKEeHMI, KOTO-
pbIe BBITTOJHSUIMCh UMM U paHbllle, OTHAKO OOOCHOBBIBAIOT OHU UX TETIEPh ITO-HOBOMY.
B c¢Bs13u ¢ MOIIIHO# aire6panvecKoil MoAroTOBKOM, KOTopasi OCYIIeCTBsLIach B Kypce,
BBITMIOJIHEHME TTOOOHBIX 3aaHUI Y OCHOBHOI YaCcTH CEMUKJIACCHUKOB HE BbI3OBET 3a-
TpyaHeHwuii. B oTnnuue ot npeabliayiieil CTyreHu o0y4eHuUs BbIMOJIHEHUE PABHOCUIb-
HBIX MTpeo0pa3oBaHMii airedpanyeckKux BbIpakeHU I Ha JaHHOM 3Tare 00y4eHUsI SIBJIs -
eTcs 00s13aTeIbHBIM HAaBBIKOM.

Hanee ¢ yyallMMUCST paCCMaTPUBAIOTCS MPe0Opa3oBaHUs alredpanyeckux BbIpaxKe-
HU, cofepKaIIrX IPOM3BEICHNS 1 YaCTHEIC. B ¢BsI31 ¢ (hOpMYITMpPOBKOIA IpaBHIT paBHO-
CHUJTLHBIX TIPpe00pa30BaHMil TPOU3BEACHUN yIAIINECs TTOIyYaloT BO3MOKHOCTD HAyUNTh-
¢S TIpeoOpa30BbIBATh AIreOpadecKue IpoOH 1 BhIpAaXKeHNs, COIepXKalye 3HaK TeICHYS.

B 7 xmacce y yvammxcst (hOpMHUPYIOTCS TIOHSITUSI OMHOYJICHA M MHOTOYJICHA, WX
CTaHIAPTHOIO BUA, UX CTETICHU; (POPMUPYETCS YMEHME BBITIOTHSITL apu(pMeTHUUeCKUe
JNEeWCTBUSI C OMHOWICHAMMU, CKJIaAbIBaTh M BBIUMTATh MHOTOUJIEHbBI; YMHOXATh OMHOYICH
Ha MHOTOYIEH Y MHOTOYJIEH Ha MHOTowIeH. B 8 Kitacce B pamkax yriyoJieHHOTo u3yJe-
HUSI MaTeMaTUKM yJyalllMecsl yJaTcsl AeJUTh MHOTOYWIeH Ha MHOTOWIEH U MPUMEHSIOT
3TO yMEHUeE JIJisl BbIASIEHUSI 1IeJIOT0 BhIpaXKEeHMST B APOOHOM (UTO UCIOIb3YeTCs, HAITPU-
Mep, TPpU pellieHUU APOOHO-PaALlMOHAIbHBIX YPaBHEHUI, JOKA3aTebCTBE OTpaHUUEH-
HOCTU MOCJIE0BATEIbHOCTEN U TIP.)

B 7 xnacce yyaiiuecs nojyyaror npeactaBieHue o GopMysiax COKPaIlleHHOTO yM-
HOXEHUsI, KaK 0 (hopMyJiax, TIO3BOJISIONINX PAIlMOHAIM3UPOBATh IMPOIIeCC ajredpanye-
CKUX TIpeo0pa30BaHNii, CBSI3aHHBIX C YMHOXECHUEM. YUalnecss 3HAKOMSTCS CO CIIeAy-
FOIIMMM 13 HUX: (hopMyIaMU KBaapaTa CyMMBI M KBaapaTa pa3HOCTH; pa3HOCTU KBaIpa-
TOB; Ky0a CyMMBbI U Ky0a pa3HOCTU; CyMMbI KYOOB U pa3HOCTHU KyOOB. Yyallyecs ydaTcst
TIPUMEHSTH (POPMYIIBI COKPAIIIEHHOTO YMHOXEHUS TSI aJireOpandeckKux Impeodpa3ona-
HUIA, CBSI3aHHBIX C YMHOXEHUEM, 1 pallMOHAIM3aIlMK BhIYMCIeHUI. bojiee moaroros-
JICHHBIX yYalllMXCs MOXKHO IMO3HAKOMUTh C UCIOJb30BaHUEM TpeyrojbHuka Ilackans
IIJ1S1 BO3BEACHUS IBYYJICHA B IPOM3BOJIbHYIO HATYPAJIbHYIO CTENIEHbD.

I1pu yrny6ieHHOM YpOBHE M3yYeHMST MaTeMaTUKH B 9 KJlacce yJallmecs: Bo3Bpallia-
I0TCSI K 3TOMY Borpocy. OHU 3HAaKOMSITCS (2 B paMKaX yIIyOJI€eHHOTO U3yYeHUs yyaTcs
JIoKa3biBaTh) ¢ OMHOMOM HbloTOHA M hopmyjaMu CyMMBI U pa3HOCTU BBICOKMX CTe-
neHel. Yuaiimecs: oOHapy>KMBaIOT CBSI3b MEXy TpeyrojJbHUKoM [lackanst (¢ KOTOpbIM
OHM TTO3HAKOMUJIACH B CEIBMOM KJIacce), YMCIaMM COUeTaHui (BOChMOIT KiTacc) 1 KO-
a¢duLIMeHTaMu B pa3siokeHnu ouHoma HeioToHa.

B 7 x7nacce ygamimecs y9atcsl pacKJIaablBaTh MHOTOWICHBI HA MHOXUTEIN CIICIY-
IOIIMMM CMOCOOAMU: BBIHECEHUEM 3a CKOOKM OOIIero MHOXUTENS, CIIOCOOOM TpyIl-
MUPOBKHU, C MOMOIIBI0 (OPMYJI COKPAIIEHHOTO0 yMHOXeHMSI. OHU MPUMEHSIOT MpPU
Pa3noXXeHUM MHOTOYJEHOB Ha MHOXUTEIU DPa3IMYHbIe BCIIOMOTATEIbHbIE MPUEMBbI,
TaKue Kak, epecTaHOBKa claraéMbIX; MpeJACTaBIeHUE YieHa MHOTOUYJIeHAa B BUAE CYyM-
MBI WJIM Pa3HOCTU MTOIOOHBIX €My WICHOB; TIpUOAaBIICHNE W BEIYUTAHNE OTHOTO M TOTO
K€ cjaraeMoro, BblAeJIeHre MOJHOro KBaapara. Jlajee OHU MPUMEHSIIOT pas3iokKeHUe
Ha MHOXUTEJIH IS aIreOpandecKux mpeodpa3oBaHMii, pellleHNi ypaBHEHH (BKITIOUast
KBaJipaTHbIC YpaBHEHUS) U pallMOHaAIM3alMM BbIUMCIeHUI. B pamKkax onepeskarmoiiero
00yYeHHsI CeMUKIIACCHUKAM IIpeIaraeTcs MCIOoJIb30BaTh pa3iokeHUE Ha MHOXUTEN
JIJIS COKpAllleHUsI airedpandecKux Apooeit.

B 8 xitacce mocie BBeeHUS TTIOHSITUS aJireOpanyeckoit Apodu yJyaniuecs BbITOJIHSI-
0T IMpeoOpa3oBaHMe IPOOHO-PAIIMOHATBHBIX BEIpakeHU. [Tocie Toro, Kak yJarmmecs
MO3HAKOMSITCS € TMOHSITUEM KBaapaTHOTO apru(METUUECKOTO KOPHS 1 €ro CBOMCTBAMU,
OHM y4YaTCsl BBITIOJTHSTH ITPeoOpa3oBaHMsI BhIpAXKEHU, COASPKAIINX KBaApaTHBIE KOP-
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HU. B 9 xitacce ¢ pa3BUTHEM MOHITUI KOPHS M CTEIICHN yYaIIXeCs ITOIyJIaroT BO3MOX-
HOCTb HayYUThCS TTPE0OPa30BbIBATH COOTBETCTBYIOIIME BhIPAKEHUS.

K cempmoMmy Kimaccy y ygammxcs cpopMUPOBAHO noHsmue crmenenu HaTypaTbHOTO
YICcJia ¢ HaTypaJbHBIM TTOKa3aTeieM, OHU YMEIOT HAXOIUTh B IIPOCTEHMIINX CITydastX 3Ha-
YEHMS CTeTICHE! C HaTypaJbHBIM TTOKa3aTeJIeM U BBIIOJIHSTH JSCTBUS B IMIPOCTEUIIINX
YHCOBBIX BEIPAXKEHUSIX, COACPKAIINX CTCIICHU.

B nisiToM Ki1acce ObL10 BBEICHO OIpeeIeHUe CTENeHU ¢ HaTypabHbIM TTOKa3aTeIeM Ha
MHOXeCTBe HaTypaJIbHbIX urcesl. OMHaKO yJaluecss MMErOT MPeaCcTaBIeHre 1 O CTEIIeHU pa-
LIMOHAJIBHOTO YKCJIa, IIOTOMY YTO TI0 Mepe X 3HAKOMCTBA ¢ YMC/IaMU B Kypce 5—6 Ki1accoB
yJalmmMcst Ipeiaraiich MpoCTeiIe 3a1aHusl Ha BO3BEIEHUE B CTEIeHb OOBIKHOBEHHBIX
M AECSITUYHBIX Ipo0Oeii, OTpULIATEIbHBIX Yrcell. DTa paboTa Besach ¢ Leibio (OpMUPOBAHUS
TIEPBUYHOTO OITBITA Y YUYAIIIMXCsI WM KaK orepekaroliee 00ydeHue Aj1st oJiee TIoroTOBICH-
HOM YaCTH yJalluxcsi, TO3TOMY 3HAaHUE TIOHSITHSI CTETIEH! U YMEHUE €T TIPUMEHSITh Ha MHO-
JKECTBE PALMOHATIBHBIX YKCET He SBJISUINCH 00SI3aTeJIbHBIMU pe3yJIbTaTaMi OOYUCHUST ISt
Bcex yJanmxcs. B cempMoM Kitacce 3amaun (pOpMUPOBAHMS Y BCeX YUAIIMXCSI TTIOHSITHS HATY-
paTbHOM CTETICHU PaIlMOHATIBHOTO YKC/Ia, YMEHIUE IIPUMEHSITh CBOMCTBA CTETICHEH 11T TIpe-
00pa30BaHMsI BRIPAXKCHUI 1 PALIMOHAIM3ALIMY BEIMUCICHUI CTAHOBSITCS 00513aTeIbHBIMIU.

B 7 xnacce BBOmMTCS onpeneaeHue CTeIIeHN palliOHAIbHOTO YiCIa ¢ HaTypabHBIM
rnokasaTesieM, TOHSITUE HYJIEBOW CTeTIeHU pallMOHAJbHOTO YMcia. YJaliuecs 3HaKo-
MSITCSI CO CBOMCTBAMMU CTETIEHEN U UCITOJIB3YIOT UX IS TTpeo0pa3oBaHUil BhIpaXKeHUI.

B 9 xiacce moHsITHE CTENEHU pacIIMpsieTcs cieayomM oopasoM. CHavasia yyalm-
€CsI pacCMaTpUBAIOT CTETEHb C OTPUIIATEIbHBIM [TOKa3aTeIeM, B 00J1ee TOArOTOBICHHBIX
KJ1accax IOKa3bIBaeTCsl, YTO M3BECTHHIC yJaIlIMMCSI CBOMCTBA CTETIEHE! BBITIOTHSIIOTCS 11T
CTeTICHE ! C OTpUIIATEIbHBIM TTOKa3atesieM. M3ydeHue KOpHs #-0ii CTeTIeH! 1aeT BO3MOXK-
HOCTb PACCMOTPETH C YUalTUMUCS CTETIEHB C IPOOHBIM TTOKa3aTteieM, y HUX (hOpMUPYeTCsT
TIOHSITHE CTETICHM C PallMOHAIBLHBIM ITOKa3aTeIeM. YUalnuecs yJarcs IpeoOpa30BEIBaTh
anTreOpaldecKue BEIPAXKEHUS CO CTETICHSIMU C PallMOHATEHBIM TTOKA3aTEeIICM.

K 7 xmaccy yuaiinecst BIaneroT CACOYIOIINMU 3HAHUSIMU 00 ypa@HeHusx: TIOHSITH-
€M ypaBHEHHUSI, IIEPEMEHHOM B YpPaBHEHUM, KOPHS YpaBHEHUSI, OHU 3HAIOT, YTO 3HAUYUT
pelIUTh YpaBHEHUE, UM M3BECTEH CIIOCOO peIleHUs] ypaBHEHUs C TOMOIIBIO paBHO-
CUJIBHBIX TpeoOpazoBaHuii. [loMMMO TpagWMIIMOHHO MpeajaraéMbIX IS PELICHUS
B 5—6 Kj1accax ypaBHEHMIA, ydalluecsi 3HAKOMUJIUCH C pEelIeHUEeM ITPOCTEUIINX YpaBHE -
HUii ¢ MogynsiMu. B 7 kiacce ydaniyecs: 3HaKOMSITCS C OIpeieIeHUEM paBHOCUIIbHBIX
YPaBHEHUI, paBHOCUJILHBIX ITpeoOpa3oBaHUil ypaBHEHUI, YTOYHSIIOT TTpaBUjia paBHO-
CWJIBHBIX MpeoOpa3oBaHWii YpaBHEHUI. YJalivecs: 3HaKOMSITCS C MOHSITUEM JIMHEH -
HOTO ypaBHEHUSI C OMHOM TepeMEeHHOM, CEMUKITAaCCHUKU BBIBOMIST aJITOPUTM PEIICHUS
JIMHEITHOTO YpaBHEHMS C OJTHOW MEepeMEHHOU. Yualiuecs ydyaTcsl peliaTb ypaBHEHUS
C MOZYJIIMHU CJIEYIOMINX BUIOB: |kx + b| = ¢ (k#0), |ax + b| =|cx + d|, a Takxke ypaB-
HCHMSI, ColepKallre HeCKOJIbKO Momyieit. bojlee TOATOTOBIICHHBIE YUAIINECs UMEIOT
BO3MOXKHOCTb ITO3HAKOMUTLCS CO CITOCOOOM PEIIeHUS IMHEMHBIX TUOMDAHTOBBIX YpaB-
HEHMI C IByMSI TIepEMEHHBIMMU.

B 7 xnacce yvaiiuecst yTOUHSIIOT CBOM IIPENCTABICHUS O CUCTeME YpaBHEHUI, BBO-
JIUTCS TIOHSTHE CUCTEMbI JIMHEMHBIX YpaBHEHUI ¢ AByMSI MepeMeHHbIMU. LI 3TOro
CHavaJla CeMUKJIACCHUKN 3HAKOMSTCS C TOHATHUEM JUHEHHOTO YpaBHEHUS C IBYMS
MepeMEHHBIMU, YJaTcsl CTPOUTH €ro rpaduK U HaxoAuTh ero penieHus. Ilocae atoro
yJarmmecss 3HaKOMSITCSI C TIOHSITUEM CHUCTEeMBbI YPaBHEHUI U IpacMIeCKNM CITOCOO0M
ee pelieHus. bosee MoAroToBIeHHBIE YYalllMecs] MMEIOT BO3MOXKHOCTb HAyYUThCST TTPU -
MEHSITh TEOpEeMY O LIEJIOYMCICHHBIX TOUKaX rpaduKa ypaBHEHUS 711 PEIIICHUST CUCTEM.
Janee ydaiuecst 3HaKOMSITCSI C aJire0paniyecKUMM CIIOCOO0aMU PEIIEHUS CUCTEM.

B 8 xiacce yyaiuecst Bo3BpaualoTcs K cucTeMaM JMHEHbIX ypaBHeHUil. OHM 1o~
BTOPSIOT CITOCOOBI MX PEIICHMS B XOAC PEIIICHMS TEKCTOBBIX 3314 U CUCTEM YpaBHEHMIA
C MOAYJISIMH, KOTOPBIE CBOIATCSI K PEIICHHUIO CUCTEM JIMHEWHBIX YPaBHEHUI C IBYMSI
nepeMeHHBIMU. B xome yrimy06i1eHHOro M3ydeHMsT MaTeMaTUKKM PacCMaTpUBAIOTCS BO-
MPOCHI aHAJTUTUIECKOTO CIIOCo0a OTpeie/IeHNsI KOJIMYECTBa PEIIeHUI CUCTeMBI, a TaK-
K€ PEIICHUSI CUCTEM C OOJIBIINM KOJTUYECTBOM MEPEMEHHBIX.



B 8 xmacce yuwaimecst iepexonsit K pacCMOTPEHUIO IPYTUMX BUIOB pallOHAIBHBIX
ypaBHeHMi1. CHavuaa y yJammxcst (popMuUpyeTcs TTOHATHE KBaAPaTHOTO YPaBHEHMS: OHI
y4JaTcs pellIaTh KBaApaTHBIC YpaBHEHUS U YPaBHEHMS, CBOISINMECS K KBaIPaTHBIM, C T10-
MOIIIBIO 3aMEHBI TIEPEeMEHHO (BBOTUTCS TTOHSATHE OMKBaapaTHOTro ypaBHeHms). [Tocie
TOTO KaK yJallrecs IIO3HAKOMSITCS C IIOHSITHEM alreopandecKoii 1podu 1 ee CBOMCTBAMU
¥ Hay4JaTcs BBITOJHAITH apudMeTIecKre IeHCTBUS ¢ aIreOpandyecKuMU Ipo0sSMu, OHU
TepexonsT K PelIeHUI0 IPOOHO-pallMOHaIbHbIX YpaBHeHu . [1pu perieHuu npoOHO-pa-
LIMOHATBHBIX YPABHEHUM yyalllecsl UCIIONb3YIOT HECKOJIBKO CITIOCOOOB PEeIlIeHUSs], OCHO-
BaHHBIX Ha TPE00pPa30BaHUU IPOOHBIX BhIpaXkeHU K 11eJ1bIM ¢ yuyeToM O3 1 Ha yCIIOBUM
paBeHCTBa aJire0OpandecKoil Apody HYJIO, a TAKXKe HA OCHOBHOM CBOWCTBE TTPOITOPLIVIH.
Bosiee monroToBieHHbIe yJaliuecss MMEIOT BO3MOXKHOCTb TTIO3HAKOMUTBLCS U C JPYTUMU
CIToCco0aMu peleH sl TPOOHO-PAIIMOHAIbHBIX YPaBHEHUI — 3aMeHbI TIepPeMEHHOM 1 BbI-
JIEJIEHUH LeJION YacTu airebpandeckoi 1podu, a Takxke UX KOMOUHUPOBAHUM.

B 9 kimacce y4anyecst yaarcst pelrath HOBbIC THITHI pAllMOHATBHBIX YPAaBHEHUIA BBICO-
KUX CTeTIeHeH (B TOM YMCIe M BO3BpaTHBIC YPaBHEHMS), CBOIS UX K PEIICHUIO KBaIPaTHBIX
M JIMHEeHBIX ypaBHEHUI. B pamMkax yriy0seHHOro u3y4eHus OHM 3HAKOMSITCSI C METOJIOM
HeolpeesIeHHbIX KoadhduimeHToB. Kpome Toro, vcnonb3ys caeacTBue U3 TeopeMbl besy
M M3YyYEHHbIN B BOCBMOM KJIacCe CIOCO0 eIeHUs] MHOTOWIEHOB B CTOJIOMK, yJaTcs pac-
KJ1aJbIBaTh MHOTOWICHBI HA MHOXMTENIM (2 3HAYUT, M CBOAMTDH PALIMOHAJILHbIE YPaBHEHUSI
K OoJiee TIPOCTBIM) TIPM TTIOMOIIU YTanbIiBaHUs KopHeit. OHU 3HAaKOMSATCS (a B paMKax yIITy-
OJICHHOTO M3y4YeHUST JOKA3bIBAIOT) TEOPEMY O PAIIMOHAIBLHBIX KOPHSIX MHOTOWICHOB C 1Ie-
JIIMU KO3 DHUIIMEeHTaMI. YJalyecs ydaTcsl peliaTh IIPOCTeiIme (a B paMKax yIimyOiaeH-
HOTO M3YJeHMsI 1 OoJice CIIOXKHBIC) MPpallOHATBHBIC ypaBHEeHMS. TaksKe TIPOMUCXOIUT TIep-
BUYHOE 3HAKOMCTBO C HEKOTOPHIMU ITPUOIVKEHHBIMI METOIAMU PEIICHNUS YpaBHECHMIA.

B 9 ximacce mmeroriecst HaBBIKM PEIICHMST CUCTEM JIMHEHHBIX YpaBHEHUIT MeTomaMI
TIOICTAHOBKM 1 aJITeOPaIECKOTO CIIOKEHMS TIEPEHOCATCST Ha CUCTEMBI HeTMHEIHBIX YPaB-
HeHuit. Takke paccMaTpUBarOTCS HEKOTOPHIE TUITBI CCTEM, KOTOPBIE PEIaroTCs APYTUMEA
MEeTOJaMU: CUCTEMbI C OMHOPOIHBIMU YPaBHEHUSIMU 1 1Ip. B pamkax yriry0ieHHOTro usyyJe-
HUS yyaImecs: 3HaKOMSTCSI C METOIOM YITPOIIEHUSI CHMMETPUUECKUX CUCTEM YPaBHEHUIA.

K 7 xnaccy yyaiuecs: yxe yMeroT pellaTh MpocTeillliie Hepasencmea, n300paxasi
X pelIeHMe Ha YUCIOBOM MpsiMoii. B 7 Kiacce yTOUHSIOTCS MMEIOLIMecs y yJaliuxcs
3HAHMS O HEpaBeHCTBaX (UYTO TaKOe HepaBeHCTBO, PeIlieHUe HepaBEeHCTBA, YTO 3HAUUT
pelInTh HEPABEHCTBO), BBOJIUTCSI TIOHSATHE CTPOTOrO U HECTPOTO HEPaBEHCTB. 3HAKO-
MSICh C KYCOYHO-JIMHEHHBIMU (PYHKIIUSIMUA, CEMUKIACCHUKM PACCMaTPUBAIM Pas3jidd-
HbIE YMCJIOBBIE IPOMEXYTKH, X Ha3BaHUS, 0003HAYEHUS Y TEOMETPUIECKOE TTPeICTaB-
JICHUE Ha YIPOIIeHHON YMCI0BOM TIpsaMoii. [ToaToMy ITpu M3ydeHNM HEPaBEHCTB OHU
TOJIBKO TIOBTOPSIOT TaKKME YNCIIOBBIC IIPOMEXYTKM, KaK OTKPBITHIN U 3aMKHYTBIN JTy4H,
a TaKKe 3HAKOMSITCS C TIPOMEXYTKOM BHa (+o0; —o0).

B 7 xmacce yuammecst 3HaKOMSITCS C OIIpeIeIeHIEM PaBHOCWIHLHBIX HEPaBCHCTB,
PaBHOCUJIBHBIX TIPe0Opa30BaHU HEPABEHCTB, C MPaBUJIaMHM PaBHOCUJIBLHBIX IIpeodpa-
30BaHUII HEPABEHCTB, IMOCJIE YETr0 3HAKOMSTCS C TIOHATUEM JIMHEIHOTO HepaBeHCTBA
C OTHO¥ TTepEMEHHOI 1 BBIBOAST aJITOPUTM PELIEHUS TMHEIHOTO HEpaBEHCTBA C OJTHOM
MepeMeHHO. YJaluecss UMeIOT BO3MOXHOCTh HAyuYUThCs PelllaTh HEpaBEeHCTBA C MO-
nynsmMu. OgHako (pOpMUPOBAHKME 3TOTO YMEHUsI HE SIBJISIETCSl 00s13aTeIbHBIM JUIST U3-
y4eHUs Mpu 3 4 aireOpbl B HEACTIO.

B 8 xnacce yuaiuecst yyatcst peniatb CUCTEMbl U COBOKYITHOCTH JIMHEMHBIX Hepa-
BEHCTB C OJTHOI ITepeMEeHHOI (MapajieIbHO TPEHUPYSICh HAXOAUTh O0beIMHEHHE U TIepe-
CEYEHME YMCIIOBBIX TPOMEXYTKOB); 3HAKOMSITCSI C TpaUIeCcKUM ITPEICTaBICHUEM pellle-
HUS JIMTHEWHBIX HEPAaBEHCTB C IBYMs IIepeMEHHBIMU, a TAKXKe UX CUCTeM. B pamkax yriry-
OJICHHOTO M3YYEHMSI YUaTCsI peIlaTh IMTOAOO0HBIC 3a0a9M ¢ MOAYJIIMU. BOCEMMKITACCHUKIK
yUaThCsI pellaTh KBaapaTHBbIC HEPaBCHCTBA, 3HAKOMSITHCS C METOIOM MHTCPBAJIOB IS
pelleHtsI paliMOHAIbHBIX HEPABEHCTB, YUaTCs JOKA3bIBATh HEPABEHCTBA.

B 9 ximacce yyamumecs ygaTcs peliath IpocTeiinme (a B paMKax yIIyOJIeHHOTO 13-
y4eHUs U 0oJjiee CIOXKHBIC) MppallMOHAIbHBIC HepaBeHCTBA. MI3BECTHBIE CIIOCOOBI pe-
LLIEHHUsI CUCTEM M COBOKYITHOCTEI JIMHEMHBIX HEPABEHCTB MEPEHOCATCS Ha CUCTEMBI U
COBOKYIHOCTHU KBaApaTHbIX U UPPallMOHAJbHBIX HEPABEHCTB.

12



Jlunus mooeauposanus

BonpIIMHCTBO M3yUYEeHHBIX aJITOPUTMOB PEIICHNS ypaBHEHUI M1 HEpaBEHCTB yJaIllre-
Csl IPUMEHSTIOT TIPY PEIIEHU M TeKCTOBBIX 3a1a4. OCOOEHHOCTBIO Kypca SIBJISIETCS TO, YTO
MOTHUBaIMe K N3YyYeHUIO HOBOTO TUIIA YpaBHEHUI (WJIM HEpaBEHCTB) CIYKUT HEOOXO-
JIMMOCTD PEIIeHMs TTPaKTUIeCKUX 3a7au (MCKIIIoYeHueM 31ech ciyxut 9 kiace). [Tocie
TOrO, Kak IOoJydyeH OOIIMI Coco0 pelieHUs] TOM MM UHOI MaTeMaTU4eCKON MOJIENH,
yyaliecsl BO3BpAIIalOTCSI K PEIICHUIO 3aJaqy, BEI3BABIICHE HEOOXOTUMOCTh B TIOCTPO-
€HMM HOBOI MaTeMaTUYeCKOW TeOpUH (BBEICHWS HOBBIX ITOHSATHI W aJlTOPUTMOB JIEHi -
ctBuit). TakuM 00pa3oM, yaeasieTcs BHUMaHMe BCEM TPeM 3TallaM MaTeMaTUIeCKOIo MO-
JIeJTMPOBaHUS (ITAITy MaTeMaTU3alliy IeHCTBUTEIbHOCTH; ITAITy M3yYeHUST MaTeMaThye-
CKOIt MOJIeNIM 1 3TaIy MPUI0XKESHUS TTOJTyYSHHBIX Pe3YJIBTaTOB K pealbHOMY MUpY). B pe-
3yJIBTaTe y4allruecss OCO3HAIOT MTPAKTUUYECKYIO 3HAYMMOCTh MaTeMaTHICCKOM HAyKH U e¢
MECTO B OKpYKalollleM MX Mupe. B pamkax JTUHUU MOJCIUPOBAHUST (JIMHUM TEKCTOBBIX
3a1a4) yJaIrecs OBIaaeBaloT BCeMHU BUIAMKU MaTeMaTHUECKOI IesITeTIbHOCTH, OCO3HAIOT
MpaKTUIeCKOe 3HAYeHMe MaTeMaTUYeCKUX 3HaHWH, Y HUX (DOPMUPYIOTCSI YHUBEPCAIb-
HbIE YU€OHBIC ACCTBUS, pa3BUBAETCS MBIIILICHNE, BOOOpaXkeHUE, PeUb.

Jns1 permueHus 3amad B 7—9 Kjaccax yyaliuecs UCHOJIb3yI0T HapabOTaHHBIA UMU 3a
1—6 kitacc MHCTpyMEHTapHil (CXeMbl M TaOJIMLBI U TIP.), IPUMEHSIIOT aJITOPUTM pelle-
HUS 3a7a9 METOIOM MaTeMaTHYECKOTO MOACIMPOBAHMS U YTOUHSIOT ero. OHU Y3HAIOT,
YTO B Ka4e€CTBE MAaTEMaTUIECKOM MOJIEIM MOXKET OBITh ITOJIYY€HO He TOJIbKO YpaBHEHHME,
HO M HEPaBEHCTBO, a TaKXXe HECKOJIBKO COOTHOIIECHUI, OMMCHIBAIOIINX B3aMMOCBSI3U
MeXly BeJIMYMHAMU, yKa3aHHbIE B YCJIOBUY 3ala4yy (MU 3aJaHHbIe B YCJIOBUU 33124
HESIBHO).

B 9 xmacce ygammecs 3HAKOMSTCSI ¢ aOCOIOTHOM M OTHOCUTEIBHOM ITOTPEITHO-
CTbIO, a TAKXKe yJaTcs ee MPUMEHSTh [JIs PelleHUs peaibHbIX 3a1a4, BXOIHbIE JaHHbIE
KOTOPBIX HE MOTYT OBITh BBIYMCICHBI TOUHO.

¢ynxuuonwtwa;1 AUHUA

PaccMoTpuM, Kak pa3BuBacTCs (DYHKIIMOHAIBHAS JTUHUS Kypca B 7—9 Kiaccax, yc-
JIOBHO BBIJIEJISISE CIICAYIOIINE €€ HallpaBIeHUs:

® [ToHgatue GyHKIINHA;

® |3ygyaeMble BUIBI (DYHKIIMIA;

e [3yyaeMble cBOICTBA (DYHKIIMIA;

® YuciioBbIe ITOCIEIOBATEIBHOCTH, KaK (PYHKIINKM HATYPaJIbHOTO apTyMeHTa;

® TpuroHoMeTpuuyeckue QYHKINU.

K 7 xmaccy B pe3ynbrare QyHKIIMOHAIBHOM TIPOITEACBTUKY YUaIIMecsT 3HAOT 10~
HSITHE TIEPEMEHHOI, YMEIOT paboTaTh ¢ KOOPAWHATHOM IIOCKOCTHIO, MMEIOT OITBIT IT0-
cTpoeHus rpaduKoB 1o ¢opMyiaM U TadbauuaM. VM U3BeCTHO, YTO ¢ TTOMOIIIBIO Mepe-
MEHHBIX MOXHO IPEICTaBIATh 3aBUCUMOCTH MEXIY BETMUYMHAMM, (PUKCHPOBATH MX
¢ TIoMo1IbIo (popMyJ1, TabauI U rpacdukoB. MMeroT mpeacTaBieHre 06 00paTHOI U Mpsi-
MO TIPOTIOPIIMOHAIBHOCTH, NX Tpadukax. KpoMe Toro, B ImecToM Kjacce ydarimiecs
MOJyYUJIM TEepBUYHOE TpeiacTaBieHue 00 0000IIEeHHON (YHKUMOHAILHOW 3aBUCU-
MOCTH MEXIY BeIMUYMHAMM KaK O 3aBUCHMOCTH OIlpeiesieHHOro Buma. [lostomy B 7
KJ1acce TIpU BBEICHUH OTHOTO M3 IICHTPATbHBIX MaTEeMAaTUIECKUX ITOHATUIN — NOHAmus
dyuKuuu, yaanmMcs 0CTaeTCs JIUIIb e1lle pa3 YTOYHUTh €ro MPaKTUIECKYIO 3HAUMMOCTh
(TIpoTHO3MpPOBaHNE pPeaTbHBIX COOBITHI, KOTUPOBAHNE) M TTO3HAKOMUTHCS C €T0 HOBBIM
Ha3zBaHMeM. BruoTh 10 9 Kiacca yyaiuecsi HSOMHOKPAaTHO BO3BPAIllalOTCs K TTOHSITUIO
(yHKIIMM 1 yTOUHSIOT eTo. B mTore y yuammxcst popMupyeTcs TIoHsATHE (PYHKIINH, KaK
MpaBUJjIa COMIOCTABICHUS 3JIEMEHTOB IBYX MHOXKECTB ITPOU3BOJILHOM MPUPOIHI.

B cooTBeTcTBUU C OOIIMM METOAOJOTMUECCKMM TOIXOAOM, MPUHSATHIM B JaHHOM
Kypce, 3HaKOMCTBO ¢ JI000I HOBO# (DYHKIIMU B 7—8 KilaccaXx HAUMHAECTCS C PacCMO-
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TPEHMST MMPAKTUUECKNX 3a7a4, 00O0OIIEHHBIM OIMCaHUEeM KOTOPBIX OHa sIBIIsteTcs. Ta-
KUM 00pa3oM M3y4yaloTcs Cleayloliue eudst hyHkuuil: B 7 Kjiacce — IpsiMasi Mporop-
LIMOHAJIBHOCTD, JIMHEMHAS U KyCOUHO-JIMHEHAs (GYHKLINS, B 8 Kjlacce — HeIMHEHbIE

k
(byHKUNN y=— y=+/x ,cTeleHHble (YHKLNU C HATypaJIbHBIM MOKa3aTesieM y = X2,

b
y=x3, Kycoqﬂg—3az[aHHaﬂ (yHKIIMS, a TAKXKE KBafApaTUUHast QyHKLIMS y = ax’+ bx + c.
Hauwnnas ¢ 9 ximacca, GyHKIMM BBOISATCS B Kypce UCXOISI N3 BHYTPEHHE JIOTUKH pa3-
BUTHS MaTeMaTW4eCcKoil Teopnu. B paMKax yrioy0jIeHHOro M3y4eHWUsT pacCMaTpUBAIOTC:
cTernieHHast PYHKIINS ¢ pallMOHAJIbHBIM TTOKa3aTesieM U IPOOHO-TMHEHAs (DYHKIIMS, YUC-
JIOBBIE TTOCJIEIOBATEIbBHOCTA PACCMATPUBAIOTCS KaK (DYHKIIMU, 3allaHHbIe Ha MHOXKECTBE
HaTypaJbHbIX YKMCEJI, BBOASTCS TPUTOHOMETpUYECKME (DYHKIIMU YHMCIOBOIO apryMeHTa.

OTMeTHM, 94TO U3yIeHNE KYCOUHO-TNHEIHO QYHKIINM B 7 KJIacce OBUIO TTOATOTOB-
JIeHO paboToii ¢ rpapukamMu IBMKEHUSI C TIEPEMEHHOM CKOPOCThIO (ydalyecst aHau-
3UPOBAJIN U CTPOWIY rpadMKM IBVKEHUSI, HaUMHas ¢ 4 Kijtacca). DTO TTOHSATUE paCIly-
psieTcs B 8 KJlacce 10 KyCOUYHO-3agaHHOW (hyHKIIMW W UCITOIb3YeTCsl TIPU TIOCTPOCHUN
rpaukoB (pyHKILUI ¢ MOAYJIeM, BIUIOTh A0 M3y4eHHUsT OOILIETO crocoba MOCTPOSHUS
rpaduKoB Bia y = | ()] y = £ (| x).

Kaxnast u3 nsyyaeMbix QYHKIMN UCCIEOYeTCsI, CTPOUTCS €€ rpaduK, BbISIBISIOT-
cs ee ceolicmea, TaKie KaK MOHOTOHHOCTh, YeTHOCTh I HEUETHOCTh 1 1Ip. B 9 kimacce
3HaHUS O CBOMCTBAX (DYHKIIMY CUCTEMATU3UPYIOTCST — paccMaTPUBAIOTCS OOIINE CBOI-
cTBa (byHKIMKU. B paMKax yriayOosieHHOro M3ydyeHus (YHKIMI ydaluecs: 3HaKOMSITCS
C TAKMMU CBOMCTBaAMHU, KaK MEPUOINIHOCTb U OTPAHNUYCHHOCTD. JlaeTcs o0IIuMii T1aH
nocTpoeHus rpaduka GyHKIINN.

B 9 xiracce paccmaTpuBarOTCS BOIIPOCH ITpeo0pa3oBaHms rpacKoB (GYHKIIHIA, 9TO
MO3BOJISIET HA OCHOBE M3YYEHHBIX paHee MPOCTBIX (PYHKIWI CTPOUTH rpacduKu Oojiee
CJIOXKHBIX, MCITOJIBb3YSI TTapajUIeIbHBIN IIEPeHOC, CUMMETPHIO, CKaThe (PacTSLKeHUE).

B 9 kiacce BBOAMTCS TIOHSITUE 4UCA080U nOCAedo8ameabHocmu KaK (PyHKIINM, 3a-
JaHHOW Ha MHOXKECTBE HATypaJIbHBIX uMces. PaccMaTpuBaloTcsl CIOCOOBI 3agaHUs
TOoCIIeA0BaTeIbHOCTEM. B paMKax yriryOJieHHOTO M3YYeHMST pPacCMaTpUBAIOTCS TaKHe
CBOIICTBa MOC/IeI0BAaTEIbHOCTE KAK MOHOTOHHOCTh Y OTPAaHUYEHHOCTb.

W3y4gatorcst BaxKHBIC BUIBI TTOCIEAOBATEIBHOCTE — apr(METUIeCKIe 1 TeOMETpIUC-
CcKue nporpeccuu. BeiBomsitcst hopMyJTbl 001LETO WieHa, CyMMBI TIEPBBIX WICHOB IIPOTPECCHH.

B pamkax yriyGieHHOro u3y4eHus paccCMaTpUBalOTCsl CyMMa OECKOHEYHO yObIBa-
JOIIei TeOMETPUIECKOM TTPOTpecCry, TMHEWHBIC PEKYPPEHTHBIE COOTHOIICHUS (M KaK
MX YacTHbIE CIydyau apudMEeTUKO-TeoMeTpruUecKasl Iporpeccusi, mocaeaoBaTeJIbHOCTb
DduboHayum).

B 9 xiacce yyaimecs mojgy4aioT BO3MOXHOCTb ITO3HAKOMUTBCS € 2JIEMEHTAMM TPH -
roHomerpun. [locie BBeoeHUS TIOHSATUSI MPUSOHOMEMPUHECKUX (DYHKWUI IVCIIOBOTO
apryMeHTa, U3y4JaloTCs MX OCHOBHBIC CBOMCTBA M BBIBOISATCS OCHOBHBIE (POPMYITBI TPH-
TOHOMETPHUHU, YTO TOTOBUT YYAIIIMXCS K U3YYCHUIO TPUTOHOMETPUHU B CTAPIIIMX KJ1accax.

Jlozuueckas co&epalcame/t bHO-Memoou4ecKas AUHUA

JIOCTaTOYHO Cepbe3HOEe BHUMAHUE YIESETCS B KypCe Pa3BUTHUIO JIOTMYECKOM JTMHUMU.
B 5—6 xnaccax jjormyeckast IMHUSL Pa3BOPauYMBACTCs B 1IEMOYKY B3aMMOCBSI3aHHBIX BOITPO-
COB: MaTeMaTHYECKMIA SI3bIK — BBICKA3bIBAHMSI — JOKA3aTeJIbCTBO — METOMbI JOKA3aTellb-
CTBa — OIIpeIeIeHNs] — PaBHOCWJIBHBIC TTPEIJIOKEHNST — OTPULIAHNE — JIOTMIECKOE CIIeH0-
BaHMe — TeopeMa U T.O. B 7 Kiacce K U3y4eHUI0 HEKOTOPBIX U3 3TUX BOMPOCOB yYalIuecs
BO3BpallaloTcs. Tak ydalpecs: YTOUHSIIOT CTPYKTYPY OIpeAe/ieHUsI, 3HAKOMSITCSI C JOKAa3a-
TEJTLCTBOM METOIOM OT IPOTUBHOTO, TIOTyYalOT BOBMOXHOCTb M3YYHTh ITOHSATHE JIOTHYECKO-
TO BbIBOJIA HA OCHOBE auarpamm Ditnepa — BeHHa 1 TpUUMHBI U BUIbI IOTUYECKUX OIITMOOK.

B 8 kilacce yTOUHSIIOTCSI MOHSTUSI «HEOOXOAUMOCTb», «I0CTaTOYHOCTb», «CBOM-
CTBO», «IIPU3HAK», «KPUTEpHUii». Yualluecs IOJydaloT IMPEACTABICHUE O IOHSATHSIIX
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KOHBIOHKIIWS U AU3BIOHKIMA. M3ydatoTcs CIIOXKHBIC BRICKA3bIBaHMS. BriBoasaTcs dop-
MyJbl 1e MopraHa.

Cmoxacmuueckasn codepolcameﬂbuo-Memoc)uuecxa;l AUHUA

Croxactuyeckasl TMHUST HaYWHasl ¢ HAYaIbHOM IIKOJIBI 1IeJIeHaNpaBIeHHO (hopMu-
pyeT y yJanuxcsi ”H(GOPMallMOHHYIO TPaMOTHOCTD; YMEHHE CAMOCTOSITEJIbHO MOJyYaTh
nHGOPMALINIO — U3 HAOIIONeHUI, CIIPaBOYHNKOB, SHIIMKIONennit, UHTepHET-NCTOU-
HUKOB, Oecel; paboTaTh ¢ MOJydeHHOI MHMOpMaleil: aHaIu3upoBaTh, CUCTEMAaTU3H -
pOBaTh M MPEACTABIATH B (popMe cxeM, Tabynil, KOHCIIEKTOB, AUarpaMM U rpadukos;
JieaTh BBIBOIBI; BEISIBISITh 3aKOHOMEPHOCTH M CYIIECTBEHHBIC MPU3HAKHU; IIPOBOINTH
KJ1accU(UKAIIUIO; OCYIIECTBIISITh CUCTEeMAaTUIECKUI ITepedop BapUaHTOB.

B 7 xnacce yuarnimecst BO3BpalaloTcsl K BOIIPOCY O CITOCO0ax YIopsiIouMBaHUs WH-
(opMalmu, cCUCTEMaTU3UPYIOT HAKOTUIEHHBIE 3HAHWS M UCITOJB3YIOT MPU BHITIOJHEHUU
Pa3IMIHBIX 3adaHUM TTPAKTUYECKOM HaAIlpaBJIeHHOCTU. PeKoMeHIyeTCs TTpoaonKaTh 3Ty
paboTy He TOJBKO Ha YpoKax, HO M BO BHEYPOUHOI TTPOEKTHOM AESITETbHOCTH, KPYKKO-
BOI1 paboTe, MPU CO3TaHUU COOCTBEHHBIX MH(POPMAILIMOHHBIX 00BEKTOB — ITPe3eHTALIMIA,
CcOOPHUKOB 3a1ay M MPUMEPOB, CTEHTa3eT U MHGOPMAIIMOHHBIX JIUCTKOB U T.1. B xome
9TOI AESITENIbHOCTY yYallluecs MOoJyJyaroT BO3MOXHOCTh pa3BUBaTh HaBBIKU PaOOTHI
C KOMITBIOTEPOM, HEOOXOIMMBIE TSI OOYUEHMS B IIIKOJIC M COBPEMEHHOM SKU3HU.

B 7—-9 knaccax kacce yJaniuecsi 3HaKOMSITCSI TAKXKe C neMeHmamu KOMOUHamopu-
KU, CmamucmuKku, meopuu eposimHocmei.

B HavanbHOV mikose, a 3aTeM B 5—7 Kkjaccax y ydyaumuxcs (popMUpyeTcs: OMbIT
CHCTEMaTHUYECKOro repedopa BapHaHTOB C MOMOIIBIO BBIOOpa JIOTUKHU Iiepedopa,
TabuII, JepeBa BO3MOXHOCTel. OHU MCTIONIB30BAIM €TO JIJIsT 0OOCHOBAHUST CYXJIE-
HUIT METOAOM Tepedopa U IJisl pelleHus 3aady Ha cMeKaliky. B 8 knacce ywaniuecs
CUCTEMATU3UPYIOT 3TOT OIBIT M BHIBOIST HOBBIC UISI HUX IIpaBUja KOMOMHATOPUKH:
MPaBUJIO TIPOU3BEACHHUS, TTOHITUE MEPECTaHOBKU M (hOpPMYITy ITOACcYeTa YKCia Iepe-
cTaHOBOK. Kak 0ObIUHO, 11€JIecO00pPa3HOCTb MOCTPOEHUSI HOBOI'O MaTeMaTU4YeCKOro
WHCTPYMEHTa PacKpbIBaeTCs MOCPEACTBOM pedIeKCMBHOTO aHajn3a MpakKTUYeCKoi
3a7a4y, B XOJ€ PEIIeHUs] KOTOPOI BBHISABISCTCS HEINOCTaTOYHOCTb MMEIOIIUXCS WH-
CTPYMEHTOB Tiepebopa.

AHaJIOTMYHO, B 9 KJ1acce UCCIenyI0TCs MepPecTaHOBKU C IIOBTOPEHUSIMU, BBIBOISITCS
bopMyITBI IJTS YKClIa pa3MEIIeHUI U COYSTaHMI, YTO MMO3BOJISIET PeIIaTh KOMOMHATOP-
HbIE 331a41 TOCTATOYHO BBICOKOTO YPOBHSI CJIOXKHOCTH.

C mnpobyieMoil BBeNeHUsI CTaTUCTUYECKMX XapaKTePUCTUK IPOILIECCOB ydalluecs
CTaJIKMBAIOTCS B 7 KJIacCe M 3HAKOMSITCSI CO CJICAYIONIMMU CTaTUCTUYECKUMU TT0OKa3a-
TeJISIMU: cpedHee 3HaveHue, moda, meduana N pazmax Habopa gaHHbIX. B 8 kiacce atu
XapaKTePUCTUKU TOITOTHSIOTCS CTATUCTUUCCKUMU ITOKA3aTelIIMU ducnepcus N 4acmo-
ma, TIpUIeM TTOKa3aTelb #acmoma NCTIONb3yeTCs KaK MOCTHK, CBSI3bIBAIOIIUIA M3yYeHIE
CTaTUCTUKU 1 TEOPUHU BEpOsITHOCTEM. B 8 Kimacce yuanmecst 3HAKOMSTCS CO CBOMCTBAMU
cpemHero apuMeTUIecKoro v TUCTiepcuu (CBSI3b MeXKIy M3MeHEHEeM Habopa JaHHbBIX
¥ U3MEHEHHEM €ro OCHOBHBIX CTaTUCTMYECKUX XapaKTepMCTUK), C aHaJU30M CTaTH-
CTUYECKUX MaHHBIX (TTOHSITHE OTMarpaMMbl PacCEUBAHMUS, CIyJailHOM M3MEHUYMBOCTH,
CIy4aliHOTro BhIOpOCa); MOHSITHEM CydaiftHOro BeIOOpa.

3mech ke, B 8 KJacce yJalnecs: 3HaKOMSITCS ¢ KIIACCUISCKUM OTIpeIeJICHIEM BEPO-
SITHOCTH, a TIOCJIE 3TOTO PACCMATPUBAIOT CTATUCTUYECKYIO BEPOSITHOCTH M B3aMMOCBSI3b
3TUX MOHATHM. Jlasee BBOAUTCS COBPEMEHHOE OMpeneeHUEe BEPOSITHOCTU, KOTOPOE
(bopmynupyeTcst Ha sI3bIKE TEOPUU MHOXKECTB.

Vyaiuecs: 3HakoOMSITCSI ¢ TIpUMEHeHUeM auarpamm Ditnepa-BeHHa mis pemeHust
3a7a4 10 TEOPUH BEPOSTHOCTEH. BBOMSITCS MOHSTUS IIPOTUBOIIONOXHBIX COOBITHI,
00BeNIMHEHNS U TIepecevYeHust COObITHIA. PaccMarprBaeTcst yMHOXEHHE BEPOSITHOCTEI,
TIOHSATHE YCIIOBHOI BepOSTHOCTH, (hopMyJia TTOJTHOM BeposiTHOCTU. B 9 kimacce yvaniu-

15



€CsI TOJTyYaloT MPeICTaBJIeHe O TEOMETPUIECKOI BEPOSITHOCTH, PEIIAtOT OoJiee CIOXK-
HbI€ BEPOSITHOCTHBIC 33aauyu ¢ MPUMEHEHUEeM KOMOMHATOPHBIX paccyxneHuii. [anee
y4JaImecs U3yJaloT CIydaiiHble BETMIMHBI U UX pacIIpeIe/ICHISI, OTIepaIliy CO CITydaii-
HBIMU BeJTMYMHAMM. PaccMaTpuBaeTcs MOHITHE MAaTeMaTUYeCKOro OXXKWIAHWST U IUC-
MepPCUU B TEOPUH BEPOSITHOCTEM; (DOPMYIUPYETCS 3aKOH OOJIBIITNX YMCE.

TemaTHyecKoe NJIAHUPOBAHME MO KYPCY «YUyCh YYUTbCS»

TemaTuveckoe TUIAaHMPOBaHUE TI0 M3YYCHUIO Kypca 8 Kilacca pa3paboTaHO B JABYX
BapuaHTax Ha 102 9 n Ha 170 4.
TemaTuyecKoe IJIAHUPOBAHUE K y4eOHUKY 8 Kiacca
3 u 6 Hedenro, 6ceco 102 u
(ob1ieoOpa3oBaTesibHasH MPOrpamMma)

Ne myHKTa Koa-Bo
yuebHHKa Ha3Banue myHkTa 4acoB
I'nasa 1. SI3bIK u Jioruka (8 yacos)

§ 1. UckyccTBO MaTEMATHYECKUX PACCYKIACHHI 4

1.1.1. HckyccTBo 3amaBaTh BOIPOCHI. 2

1.1.2. HeobxoaumMocTh 1 10CTaTOYHOCTb. 1

1.1.3. CBoiicTBa 1 nnpusHaku. Kpurepuu. 1

§ 2. CrnoxHble npenioKeHus 4

1.2.1. CJI0XHBIE BBICKA3bIBAHUS. 2

Konmpoavnas paboma Ne 1 (na noemopenue) 2
T'nasa 2. Cuctembl JHHEHHbIX ypaBHeHuii 1 HepaBeHCTB (11 yacoB)

§ 1. Cucrembl THHEIHBIX YPABHEHHUI. 4

212, MaTCI:/IaTI/I‘{CCKI/IC MO 3ala4 M CUCTeMbl JMHEWHBIX ypaB- )
HEHU ¢ IByMs TTepeMEHHBIMH.

2.1.3. CucTteMbl ABYX IMHEHHBIX YPAaBHEHUI C MOIYJISIMU.

§ 2. Cucrembl U COBOKYNIHOCTH JIMHEHHBIX HEPABEHCTB

2191, CucteMbl I/lI) COBOKYITHOCTH JIMHEWHBIX HEPAaBEHCTB C OTHON ’
TepeMeHHO1.

293, JIvHeiiHbple HepaBeHCTBA C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI. 3
Ipaduueckoe n3obpaxkeHre MHOXKECTBA UX PEIICHUIA.

Konumpoavnas paboma Ne 2 2

I'nasa 3. UccienoBanue HeMHeHbIX nponeccos (13 yacos)

§ 1. IIpencrasiienne 0 HEKOTOPHIX HEJIMHEIHBIX MPOLECCAX. 4

3.1.1. CreneHHbIe QYHKIUM U UX TpapuKu 2

3.1.2. OOpaTHasi poNOPLUOHAILHOCTD U €€ TpaduK. 2

§ 2. Kycouno-3aiannbie (pyHKIUH. 1

3.2.1. KycouHo-3amaHHbIe GYHKIIUN. 1

§ 3. KsanpaTHblii KOpeHb. 8

3.3.1. ApudmMeTnieckuii KBaapaTHbII KOPEHb 1 €T0 CBOMCTBA. 3

3.3.2. IIpeobpazoBaHKe BbIpaXKeHUIT ¢ KOPHIMMU. 2

3.3.3. Ipaduk GyHkuuu ¥ = \/; ) 1

Konmpoavnas paboma Ne 3 2
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J:i:gﬁ::: Haspanwe mynkTa Ifl(:::;o
I'nasa 4. KBanpatuunasa dpynkuus (28 yacos)
§ 1. KBanpaTtHbie ypaBHeHus1 18
411 KBampatHbele ypaBHeHUsI B peajibHBIX Tpolieccax. HemomHbie )
KBaapaTHbIE YPABHEHUS U UX PellIeHUE.
4.1.2. ®opMyJTbl KOPHEI KBAIPATHOTO YPAaBHEHUSI. 3
4.1.3. Peurenue ypaBHeHMI, CBOASIIIMXCS K KBaIpaTHBIM. 2
4.14. Teopema Buera u oOpaTHasi K Heli Teopema. 2
4.1.5. KBanmpatHbIit TpeXwIeH 1 eTo pa3siokeHre Ha MHOKUTEITH. 2
4.1.6. KBangpaTtHbIie ypaBHEHUS ¢ TTapaMETPOM. 3
4.1.7. 3amaun, CBOISIIMECS K PeIIeHUIO KBaIPaTHBIX ypaBHEHMUIA. 2
Konmpoavnas paboma Ne 4 2
§ 2. KBagparuunas pyHKuust 4
4.2.1. Oyukumu y=ax?, y=ax* + h, y=k (x — d) > u ux rpaukmu. 2
4.2.2. Ksanpatnunas dyHkuus y=ax>+bx+c. 2
§ 3. KBagpaTHblie HepaBeHCTBA 6
4.3.1. Pelrenue kBagpaTHbIX HEPABEHCTB. 4
Konmpoavnas paboma Ne 5 2
I'nasa 5. Paumonanbnbie ypaBHenus 1 HepaBeHcTBa (21 yac)
§ 1. PammonasnibHble ypaBHEeHUS 14
5.1.1. Anredpanyeckue 1poOu U UX CBOICTBA. 4
5.1.2. JeiicTBus ¢ anredOpanyecKumMu 1podsiMu. 4
5.1.4. JIpoOHO-paloHabHbIE YPaBHEHMSI. 4
Konmpoavnas paboma No 6 2
§ 2. PammonasbHble HePaBeHCTBA 7
5.2.1. PenieHue paunoHaabHbIX HEpaBeHCTB. MeTo MHTEPBAIOB. 3
599, JlokazaTenbCcTBO HepaBeHCTB. HekoTophele 3amevartesbHble Hepa- )
BEHCTBA.
Konmpoavnas paboma Ne 7 2

I'naBa 6. DyeMeHThI KOMOMHATOPUKH, TEOPUH BePOSATHOCTEH 1 cTaTHCTHKH (12 YyacoB)

§ 1. DieMeHThI KOMOMHATOPHKH 4
6.1.1. 3agaya cucTeMaTU4YeCcKoro rnepebopa BapuaHTOB. 1
6.1.2. 3amaua rmoycyeTa pa3TuIHbIX BApUaHTOB. [IpaBuito mpousBeneHusI. 1
6.1.3. IMepecranoBku. Mopmyiia yrcia mepecTaHOBOK. 2
§ 2. DaeMeHTbI CTATHCTUKHM M TEOPHH BEPOSTHOCTEN 6
6.2.1. Ele o cTaTucTUYECKUX XapaKTeprucTuKax. Jucmepcust. 2
6.2.2 AHalli3 CTaTUCTUYECKUX TaHHBIX 1
6.2.3. Cry4vaiiHble COOBITHS M X YacTOTa. 1
6.2.4. CiyyaliHble COOBITUS 1 UX BEPOSITHOCTD. 2
I'naa 7. Pa3Burue maTemaTudyeckoii reopuu (8 yacon)
§ 1. Teopusi MHOXKCTB. 8




Ne myHKTa Koui-Bo
Ha3Banue nmyHkTa

yueOHnKa 4acoB
7.1.1. OCHOBHBIE MOHSTHS TEOPUU MHOXeCTB. YKMCIOBbIE MHOXKECTBA 2
7.1.2. Onepannu Hajl MHOXECTBAMU 2
7.1.4. [IprMeHeHue MOHSATUI TEOPUN MHOXKECTBA 2
Konmpoavuas paboma No 8 2
IToBTOpeHue Kypca 8 Kinacca 3

TemaTHueCKOe IIAHUPOBAHKE K YU4eOHHKY 8 Kiacca
5u 6 nedenio, éceco 170u
(TporpaMma yriIyoJIeHHOTO M3YyYeHMST MATeMaTHKK)
Ne myHkTa Koa-Bo
Ha3Banue myHkra
yueOHHKA 4acoB
T'napa 1. SI3bIk 1 oruka (12 yacos)
§ 1. UckyccTBO MaTeMaTHYECKUX PACCYKICHUI 6
1.1.1. HMckycceTBo 3a1aBaTh BOIPOCHI. 2
1.1.2. HeobxomnMocTh 1 1OCTaTOYHOCTb. 2
1.1.3. CBoiicTBa 1 npu3Haku. Kpurepuu. 2
§ 2. CnoxHble npenioKeHus 6
1.2.1. ClioXHbBIE BHICKA3bIBAHUSI. 2
1.2.2. % 3aKOHBI JIOTUKHU JUJISI CJIOKHBIX BbICKa3bIBAHUIA. 2
Koumpoavnas paboma Ne 1 (na noemopenue) 2
I'nasa 2. Cucrembl TMHEHHBIX ypaBHeHUii U HepaBeHCTB (20 4acoB)

§ 1. Cucrembl JIMHEHHBIX yPABHEHHI. 9
2 11% KonuuecTBo perieHuii CUCTEMbI OBYX JIMHEHHBIX ypaBHEHMIA )

T C IByMS$I TIEpeMEHHBIMMU.
)12 Marematuyeckue MOIEAM 3amady U CHCTEMbl JIMHEHHBIX 3

o YDPaBHEHUI ¢ IByMsI TIEPeMEHHBIMH.
2.1.3. CucTeMbl IBYX JIMHEMHBIX YPABHEHU ¢ MOIYJISIMM. 2
2.1.4.%* CucTeMbl IMHEHHBIX YpaBHEHUI ¢ TpeMsI U 00Jiee epeMeHHbIMMU. 2
§ 2. CucTeMbl H COBOKYTHOCTH JIMHEITHbIX HEPABEHCTB 11
291 CucteMbl U COBOKYITHOCTM JIMHEMHBIX HEPABEHCTB C OJHOI )

o nepeMeHHOMM.
299 CucTeMbl TMHEIHBIX HEPaBEHCTB C OHOM TIepeMEHHOM )

- C MOIYJISIMMU.
293 JIvHeliHble HEpaBEeHCTBA C IBYMSI IEPEMEHHBIMU U UX CUCTEMBI. )

e Ipacdrueckoe n300pakeHe MHOXECTBA UX PELLICHUIA.
294% CucteMbl JIMHEHHBIX HEPABEHCTB C JIByMs TEPEMEHHBIMU 3

o C MOIYJISIMMU.
Koumpoavnas paboma Ne 2 2

I'nasa 3. NccienoBanue HeIMHEHHbIX MponeccoB (22 yaca)

§ 1. IlpencraBienne 0 HEKOTOPBIX HEJIMHEHHBIX MPOIIECCAX. 5
3.1.1. CreneHHble QYHKLIMUU U UX TpaduKu. 3
3.1.2. O6patHast TPONOPLIMOHAIBHOCTD U €€ rpaduK. 2
§ 2. Kycouno-3agaHnble (hYHKIMH. 2
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J:iel%y:p::: Haspanme mynKTa If::i:;o
3.2.1. KycouHo-3amaHHbie (yHKLIVH. 2
§ 3. KBaaparTHblii KOPEHb. 15
3.3.1. ApudmeTnyecknii KBaapaTHbII KOPEHb U €0 CBOICTBA. 4
3.3.2. ITpeoOpa3zoBaHMe BEIPAXKEHUI C KOPHSIMU. 3
3.33. Ipaduk bynkimm ¥V = \/; . 3
3.34.% [TpubaukeHHOE BBIYMCIEHUE KBaAPATHOTO KOPHSI. 3
Koumpoavnas paboma Ne 3 2

I'napa 4. KBanparuunas ¢pynkous (41 gac)
§ 1. KBagpaTHble ypaBHeHUs 23
411 KBanpaTtHble ypaBHeHUsI B peasJibHBIX Tpolieccax. HemomHbie )
KBaJpaTHbIC YPABHEHUS U UX pellieHUE.
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OO0mue peKkOMeHAAIMH ISl YIUTEIs

Yuuremio cpemHel IIKOJIbI, KOTOPBIT HAYMHAET paboTaTh IT0 yaeOHUKaM 7—9 Kiiac-
COB, BaXXHO 3HATh MPOTrpaMmMy 5—6 KJIacCOB IO JaHHOMY Kypcy. [ToaTomy HeoOxonuMo
MMO3HAKOMUTLCS C y4eOHUKAMU It 5—6 KJIaCCOB M CUCTEMOI 3TaIOHOB (CIIOCO0O0B Aeii-
CTBHI1), KOTOPBIC yUaIIMecsT U3YIMIN B HaYaIbHOM IITKOJIE.

Kpome toro, ¢ yunreseM, paboTaBIIMM B 5—6 KJiaccax, HEOOXOIMMO OOrOBOPUT,
Ha KakoM ypoBHe peanu3oBbiBajiach TIIM (0a30Bblil, TEXHOIOTUYECKUI, CUCTEMHO-
TEXHOJIOTMYECKUIT), KAKMM 00pa30oM 111j1a B Kjlacce paboTa Hag OYKBEHHBIMU BbIpaKe-
HUSIMHA, (popMyTaMHu, 3amadyaMM, YpaBHCHUSIMU M HepaBCHCTBaAaMM, Ha KaKOM yYpOBHE
HM3y4aJCh TEMbI, KOTOPBIE NMEIOT MTPOTEAeBTUUCCKII XapaKTep U He BXOISIT B CUCTEMY
aIMUHUCTPATUBHOTO KOHTPOJIS.

Cucrema 00yyaroiero KOHTpoJIst

Ha ypokax OTKpBITHsSI HOBOTO 3HAHWUS, MPU TPOBEACHUU OOYYarOIINX CaMOCTO-
SITEJIbHBIX PA0OT M BBIMOJHEHUU 3alaHUIi TBOPUECKOTO YPOBHS OLIEHUBAETCS TOJIbKO
yCIieX, OLIMOKU BBISBISIIOTCS M KOPPEKTUPYIOTCS HA OCHOBE OIpeAesIeHUs UX MPUYMH
(TO ecTh IpaBWJI, AITOPUTMOB, OIIPEICICHNIT, KOTOPBIC YCBOCHBI HEAOCTaTOYHO). Ha
ypokax pedJeKCUU UCMONb3YeTCsI CAMOKOHTPOJIb, OTMETKU B XKYpHas BbICTABISIOTCS
1o xejmaHuto. OTMETKH 3a KOHTPOJBHYIO paOOTY BBHICTABIISIOTCS BCEM YJAIIUMCS, TIPU
3TOM YPOBEHb TPYIHOCTU MTOAOMPAETCS TaK, YTOOBI OTMETKHU 4 U 5 110 cujiaM ObLITO MOJTy-
YUTh TPUMEPHO 75% yuyanimxcs Kiacca.

HauwnHag ¢ 8 kitacca yyauimecss HauMHaIOT FOTOBUTBCS K TECTOBOI (hopMe KOHTPO-
Jist, IUIS 9eTro B yYeOHUMKE TpejiaraloTcs CChUIKM Ha caliT ¢ akcnpecc-tectaMu. [lo pe-
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3yJibTaTaM BBITTOJIHEHHMS TeCTa yJalllecs MOTYT MPOBEPUTH U OLIEHUTb CBOU YCIIEXU, JIJIsI
Yero B KOHIIE KaXI0ro TecTa MPUBOIUTCS 00pa3ell 111 CaMOIIPOBEPKU U I11KaJia yCIel-
HocTh. OpraHm3aIys TaKoro poaa KOHTPOJISI CITOCOOCTBYET He TOJIBKO (hOPMUPOBAHUIO
MpeaMETHBIX Pe3yJbTaTOB, HO U MeTarnpeaMeTHBIX (BlIaJleHre OCHOBAMU CAMOKOHTPO-
JIsl, CAMOOLICHKH B YUYCOHOI NeSITeIbHOCTH), M TMYHOCTHBIX (OTBETCTBEHHOTO OTHOIIIE-
HUS K YUEHUIO, TOTOBHOCTU U CITOCOOHOCTM OOYyYaroIIMXCsl K CAaMOPa3BUTHUIO U CaMO-
00pa30BaHMIO HA OCHOBE MOTHMBALIUM K O0YYEHMIO U TI03HAHUIO, OCO3HAHHOMY BbIOOPY
U MOCTPOEHMUIO AabHEelIlel MHIUBUAYAIbHOI TPAeKTOPUU 00pa30BaHuUsl) PE3yIbTaTOB
droc.

OTMeTHM, 9TO B Kypce HE CTaBUTCS IEJIb, YTOOBI KAXKIBIM YICHUKOM OBUTH BBITION-
HEHBI Bce 3aJaHus u3 yuebHuka. O0s13aTe/IbHBIM MUHUMYMOM pPe3yJIETaTOB 00Y4YeHUsI
1O MporpamMMe SIBJISIETCSl YPOBEHb, OMpPENeJCHHBIN B 00pa30BaTebHBIX CTaHIApTAaXx,
a YpOBEHb, KOTOPBII KeIaTeJbHO NOCTUYb OCHOBHOW YaCTU y4yalllMXCs 00leoopa3o-
BaTeJIbHOM IIIKOJIbI, OIpeaessIeTCsl 3alaHusIMU pasaeia «3anadn 1Sl CaMOKOHTPOJISI».
Ecnu yge6HMK 8—9 Kitacca MCITOIB3yeTCs UIsI TIPeanpopIBHOTO YPOBHSI OOYUICHMS,
cofepkaH1ue KOHTPOJbHBIX pabOT COOTBETCTBYET MpOrpaMme yriayoJeHHOTo U3yuyeHMUsI
MaTeMaTUKHU, OIPEACTICHHOM CTaHIapTOM.

JlomamHee 3aganue

JoMaIlrHre 3agaHus COCTOSIT U3 ABYX YacTei:

® o0s3ameavHasn wacme BKIOYaET B ce0sl 2—3 MOCWIBHBIX 11 KaXKI0TO yJalllerocs
3aMaHus TpuMepHO Ha 30 MUH caMOCTOSITEIbHOM PaOOTHI yUallnXcs;

® neoOss3ameavHas wacmov — 10 1—2 TOTIOTHUTENIBHBIX 3aTaHUSI.

B kauecTBe 00s3aTeIbHOM YaCcTU JOMAIIHETO 3aJaHusl YYUTeJIeM BbIOMpPaIOTCs 3a-
JAHUS U3 pasjea, OTMEUYeHHOro OykBoii «/I». C yuyeToM BO3PaCTHBIX OCOOEHHOCTE
yyalmxcst peKOMEH/IyeTCs TIPUBJIeKaTh K OTOOPY JOMAIHero 3alaHusl CaMUX yJaluX-
cs. B kauecTBe He0OsI3aTEIbHOM YaCTH TOMAIITHETO 3aaHMsI MOKHO MCITOIh30BaTh 3a-
naHus u3 pasaesa «Cr.

CaMorpoBepKa yJalimMucs 00s13aTeIbHOM YacTH TOMAIIIHUX 3aIaHUi, KOPPEKIIUS
OIIMOOK M BBICTABJIEHNWE B TETPaId OTMETOK MOXKET OCYIIECTBIISIThCS B Hauaje ypoka
CaMMMU y4JalIUMHUCH 110 TOTOBOMY 00pasLly, MPeICTaBICHHOMY YUUTEIEM € IIOMOLIBIO
Mpe3eHTalii, KOTOCKOIIa, IMMePeHOCHBIX JOCOK M T.N. Torma mpu IpoBepKe TeTpameit
YUUTETh OLIEHUBAET JIMIIIb TPAaBUJIbHOCTH CAMOIIPOBEPKH.

JOTOTHUTEIbHYIO YacTh JOMAIITHETO 3a1aH1sI PEKOMEHIYeTCs MPOBEPSITh MHANBU -
nyanbHO. [TpaBuibHOE pelieHre 3a1ad Ha CMEKaIKy yJalivuecs Mo 3aJaHul0 YIUTes
oopMIISIIOT Ha JIMCTKAX, ITOCJIE Yero OHM BBIBEIIMBAIOTCS B KJIacce ¢ yKa3aHUeM ¢ha-
MWINH TeX, KTO BEPHO PEIIIII MpeaIoXeHHbIe 3amadu. [1pu olleHKe 3THX 3aJaHWit BBI-
CTaBJISIIOTCS TOJBKO TMOJIOKUTEIbHBIE OTMETKM.

DKCIIpecc-TeCThI, CCHIIKM Ha KOTOPBIE IIPEICTABICHBI IO OKOHYAHUIO KaXKIOTO ITa-
parpaca, Takke MOXXHO UCTIOJIb30BaTh B KaUeCTBE JOMallHel paboThl (4acTh C CyKuT
Heo0s13aTeIbHOM YacThi0 JOMAIITHETO 3adaHUsT).
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MeToauyeckue peKOMeHIAINH
K OpraHu3anuu y4eOHoro npoiecca

I'nasa 1. f{I3bIK ¥ JiorMKa

OO6yJyeHNre MaTeMaTUIECKOMY SI3BIKY KaK CITeIU(UIECKOMY CpeACTBY KOMMYHUKA-
1IMU B €r0 COMOCTABJICHUH C PEeaJbHBIM SI3bIKOM SIBJISIETCSI OMHOM M3 BaXKHEMIITNX 0CO-
OCHHOCTE! TIPOTpaMMBI «YUyCh YIUTHCSI». [ paMOTHBIM MaTeMAaTUUCCKUIA SI3BIK SIBIISI-
€TCS CBUIETEJbCTBOM YETKOTO M OPraHU30BaHHOTO MbllLIeHUs. [ToaToMy BiaageHue
STUM S3BIKOM, TOHUMaHME TOYHOTO CONCPXKAHUS TIPEIIOKCHII 1 IOTMIECKUX CBSI3eit
MEXIy HUMHU PacIpoCTpaHsIeTCs W Ha BJIaJlcHUE €CTECTBEHHBIM SI3BIKOM, YTO BHOCHUT
BECOMBII BKJIaI B (DOPMUPOBAHME U PA3BUTHE MBIIIJICHUS YIAIIUXCS B 1IETIOM.

K Havany 8 kJjiacca B paMKax JJOrM4eCKOM JIMHUM yJyalluecss TO3HAKOMUIIUCH € MO~
HSITUSIMU BBICKA3bIBaHUsI, €0 OTPUIIAHUS, BUJAMM BbICKA3bIBAaHUIA, CIEMOBAaHUEM, PaB-
HOCUJILHOCTBIO BhICKa3bIBaHUI. OHU 3HAIOT MOHSITHSI OTIPEIEICHMSI, TCOPEMBbI, 3HAIOT
HEKOTOpbIe METOIbl J0Ka3aTeIbCTBA BbICKA3bIBAHUI (BKJIIOYAsI U METOMA OT MPOTUBHO-
ro). OHI YMEIOT UCIIOJI30BaTh KBAHTOPHI, 3HAKU CJICIOBAHUS 1 PABHOCWIBHOCTH.

B 8 knacce paboTta no oBJaAeHUIO YYalUIUMUCS MAaTEMAaTUUECKUM SI3bIKOM MTPOJI0JI-
>kaeTcsi. B epBoii r1aBe oHU MOJIyYaloT MPEeACTaBICHUE O CIeIYIOIIUX BUIAX BbICKA3bI-
BaHMWIT: CBOMCTBO, TIPU3HAK U KPUTEPHUIA, Y3HAIOT O MATEMAaTHUECKOM CMbICIIC TTOHSITHI
«Heo0xo0UMocmb» N «00CMAamoyHOCMb» N UX UCIIOJb30BaHUU B cliefoBaHUsIX. JlaHHBIN
YJeOHBII MaTepral MMeeT BaKHOE 3HAUCHME B M3YUCHUM CMEXHOIO YIeOHOTO IIpeI-
MeTa — TeOMETPHU. DTa MEXKITpeIMETHAsI CBSI3b ITOMYEPKUBACTCS CoAepKaHUEM, Ha KO-
TOPOM BBOJISITCSI TaHHBIC JIOTUYECKUE TTOHITUSI. BOCBMUKIIACCHUKY PACIIMPSIOT CBOU
TIPEICTABJICHUS O CJIOXKHBIX BEICKA3bIBAHUSX, 3HAKOMSICH C BRICKA3BIBAHUSIMHU, TIOCTPO-
€HHBIMU C TIOMOIIBIO JIOTUYECKUX CBA30K «M» M «AJIM». YYallMeCs ITOIydaloT BOZMOX-
HOCTbH ITO3HAKOMMTBCS C TAKUMU TTOHSITUSIMU MaTeMaTUIECKOM JIOTUKU, KAK KOHBIOHK-
1M U AU3BIOHKIIMS, a TaKXKe ¢ MTPOoCTeH MU (popMyIaMul JIOTUKU.

YcBoeHMe HOPM TTOCTPOCHYS CII0KHBIX BRICKA3bIBAHUI UTPaeT HEMAJIOBAXKHYIO POJIb
B OpPTaHM3aLM1 MBIIUICHNS AeTeil. YMeHus, hopMUpyeMbIe B paMKaxX M3ydeHUs JaHHOMN
TeMbl (rpaMOTHasI peuyb U YMEHUE JIOTUYECKU PacCyKaaTh), HEOOXOAUMBI yJalllMCsI He
TOJIBKO Ha YPOKax aJre0phl 1 TCOMETPUH, HO 1 Ha APYTUX YPOKaX, paBHO KaK 1 B SKU3HMU.

CrenyeT moHUMATh, YTO IJIABHOM 1IE/IbI0 YPOKOB B Hayajie y4eOHOIo rofa siBisieTcst
TIOBTOPEHUE paHee M3y4eHHOro MaTepraia. B mepBoii mraBe 8 Kiiacca HOBBIN MaTepra
M3Y4aeTcs C MCIOJIb30BaHUEM COIEPKaHMS PAa3IMYHBIX TEM Kypca MaTeMaTUKK 5—6 1 aji-
reOphI 7 KJ1acca, 9TO MO3BOJISIET OPTaHM30BaTh X TIOBTOPEHNUE B TPAIMIIMOHHOM IS Kyp-
ca «Yuychb yUuThcs» (popMe: mapajieJIbHO C U3ydeHUeM TeMbl «f3bIK 1 JJoruka». Takum
00pa3oM, yJaIruecsi UMeIOT BO3MOXKHOCTb BCTIOMHUTD paHee U3yYeHHbIN MaTepual, BbI-
SIBUTh U YCTPAHUTH BO3MOXKHEIC TIPOOEIIBI B 3HAHUSIX, HO TIPH 3TOM «HE TOIIYTCS Ha Me-
CTe», a MPOBUTAIOTCS BIEPe, PACILIUPSISi CBOM MPENCTaBICHHUSI O CIOKHBIX BbICKa3bIBa-
Husx. «[ToBropsist,— mmucan JI. B. 3aHKOB,— Hag0 4TO-TO MPUOABIATE». B TpoTMBHOM CITy-
yae, 00yJ4eHHe BeIeT «K YMCTBEHHOM JICH!, allaTUX, a 3HAYUT, TIPETISITCTBYET PA3BUTHION.
IToaTOMy TpM M3yYeHUM MaTeMATMUECKOTO sI3bIKa yJalllMecsl IOBTOPSIIOT OCHOBHBIC
BOIIPOCHI Kypca 7 kinacca. OHM TIepeBOIAT OOBIKHOBEHHBIC IPOOM M CMEIIaHHBIC YHCTIa
B MEpUOAMYECKUE AECITUUHBIE APOOU 1 0OpaTHO. OHU BCIIOMUHAIOT CIIOCOOBI PEIICHUST
JIMHEIHBIX YpaBHEHUI U TMHEWHBIX HEPABEHCTB; 3aKPEIUISTIOT YMEHIE TTPUMEHSITh (hop-
MYJTBI COKPAIIIEHHOTO YMHOXEHUS TS TTpeoOpa30BaHMsT BRIpaXKECHUI, palliOHAIN3aLIT
BBIYMCJICHUI M Pa3IoKEHWST HA MHOXKHWTENIM; TIOBTOPSIIOT Pa3IMYHbIE CITIOCOOBI pa3yio-
JKEHMST MHOTOWIeHAa Ha MHOXUTEN. OHU pelllafoT TeKCTOBBIC 3aMaul. YIe/IsIeTCs BpeMst
TMOHSTHIO (DYHKIIMM, OOJIACTU e¢ OIpenesIeHNs, 3aKpeIUIsIeTcsl yMeHUe CTPOUTh rpaduk
JIMHEHHON DYHKIINM, IPSIMOI TIPOITOPIMOHATIEHOCTU ¥ KYCOYHO-JTMHEWHON (DYHKIINN.
VYuaiuecs mosydyaroT BO3MOXKHOCTb ITOBTOPUTD aJITOPUTM PELLIEHUST JUHEHHbBIX ypaBHe-
HUH B HEJIBIX YMCIaX U CITIOCOOBI PEeIeHUS ypaBHEHUI 1 HEPABEHCTB C MOMIYJICM.
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B xone m3ydyeHUsT TaHHOI TJIaBBl 0CO00C¢ BHUMaHME CIICAyeT YIACIUTh aKTyalIr3a-
MU aJITOPUTMa TIOCTPOeHUs Tpacduka JInHelHOW (hyHKIMU. TakuM o0pa3oM, ydaniu-
ecst OyayT MOATOTOBJIEHBI K U3YYEHUIO TEM cienytolleil rnaBbl: «JIuHeiiHoe ypaBHeHMe
C ABYMsI ITIepEMEHHBIMHU U €ro Tpabuk»; «CUCTEMBI ABYX TUHENHBIX YPABHEHUH C IBYMSI
nepeMeHHbIMUW»; «['pacduueckoe pemieHre cucteMbl». YTOOBI MOATOTOBUTH U3yYeHUE
TeM BTOpPOU r1aBbl: «CUCTEMBI IBYX TUHEWHBIX YPaBHEHUI ¢ MOLYISIMU» U «CUCTeMbI
JIMHEMHBIX HEPABEHCTB C IBYMSI [IEPEMEHHBIMU C MOAYJIIMU*» BO BPEMST U3yYEHMUSI TTep-
BOI1 TJIaBBI CJIEAYyeT OOpaTUTh BHUMAaHKWE Ha MOHSTHE MOMYJIS U yICIUTH TOCTaTOTHO
BPEMEHU PENICHNIO HEPABEHCTB U YPABHEHUIA C MOJIYJISIMU C OTHOM TTepeMEHHOIA.

XapaKTepI/ICTPlKa JACATCJIbHOCTH YYAIIUXCA

[Mpu u3yyeHun coaepkaHus IEPBOIL INIABHI yYaAIUECS:

® 108MOPSIOM VI CUCeMAmMU3upyom TIOTydeHHbIe paHee 3HAHUS;

® npumeHsom U3YdeHHbIE CIIOCOObI IeHCTBUI 7151 pellIeH!s 3a1a4 B TUTIOBBIX U IO~
HMICKOBBIX CUTYalIHSIX;

® 000CH06bI6aHOM TIPABUIBHOCTD BHIITOJTHEHHOTO NEMCTBYS C TOMOIIIbIO 00pallleHUs
K 00IIeMy MpaBuly, TeOpeMe, CBOCTBY, OTPEICTICHUIO;

® naxo0sm BepHbIe (MICTUHHBIE) M HEBEPHBIe (JIOXKHBIC) BEICKA3bIBAHUSI, OTIPEIEISI-
10T U 000CHO8bI86aHOM UX UCTUHHOCTH U JIOXKHOCTD;

® cocmaeafgiom, Yumaiom u 3anucbi8arom CJI0XHbIE BbICKa3bIBAHUS;

® cmposim KOHBIOHKIINIO U TU3BIOHKIIMIO BEICKA3bIBAHUI U UCHOAb3YHOM MAaTEMaTH -
YECKYI0 CUMBOJIVKY JIJISI MX 3aIIHCH.

Oco0eHHOCTH H3yYeHHs YUeOHOro COIepKAHUS

I1pu n3yyeHuu nepsoii raBbl (KaK M BCEX OCTaJbHBIX TJ1aB yueOHMKA) MJIaHUPOBa-
HUEM TIPEeIyCMOTPEHBI YPOKU OTKPHITHSI HOBoro 3HaHusg (OH3), cTpykTypa KOTOPBIX
obOecrieurBaeT BBITTOJTHEHUE yYaIlIMMUCS 1EJIOT0 KOMIUIEKCa YHUBEPCAIBHBIX YIeOHBIX
nevictBuii. PaccmoTpuM cmioco6 opranmsanuu ypoka OH3 Ha mpumepe comepxkaHus
nyHkTa 1.1.1. «McKyccTBO 3agaBaTh BOIPOCHKI».

B nepBoM myHKTe y4yaiiuecss 3HaKOMSTCS C TIJITAaHOM PEIlleHMsT HeCTaHIApTHOM 3a-
a4y (3agauu, o0LIUi cmocod pelreHus KOTOpoi UM He3HakoM). CrienyeT MoHUMATh,
YTO 3TOT IJIaH HE SIBJISICTCSI aJITOPUTMOM pELlIeHUs 3a1ay, a JUIIb [TOMOTaeT «IOJACTY-
TIUTHCS» K €€ PEIICHUIO, TaeT B PYKHU yJaIIUMCSI HEKMEe CPEeCTBa, KOTOPhIE MOXHO HC-
MMOJIb30BaTh B CUTYallMM ITOMCKA.

[Tpu u3yyeHUM MepBOTO MYHKTA yJallruecss 3HAKOMSTCSI ¢ CUCTeMOiT BOITPOCOB, KO-
TOpBIE TIOMOTAIOT HATK pellleHne HECTAaHIAPTHOM 3a/1auy, a TAKXKe C TIJIaHOM ee pellie-
Hust. Ha HayaibHOM 3Tarie U3ydeHMs 3TOM TeMbl PEKOMEHAYETCS BHISBUTD C YYalllMMU -
Cs CIeAyIoIIre TIpUeMbl pellleHIs HeCTaHIapTHOM 3a1avn:

1. pa3duUTh CIOXKHYIO 3aJauy Ha HECKOJBbKO 0oJjiee MPOCTHIX, PelleHNe KOTOPBIX,
B KOHEUHOM CY€Te, TPUBEET K PEIICHUIO UCXOTHOM 3a1auu,

2. HaiiTU aHAJIOTUIO MEXXIY PELICHHBIMU paHee 3aJayaMy U HOBOI 3afaueil, a 3aTeM
HCITOIb30BaTh YK€ U3BECTHBIN CIIOCOO pelleHNs.

DTH IIPpUEMBI JIOKATCS B OCHOBY ITepBOHAYAIBHOTO TIJIaHA pellleHUs] HeCTaHIapTHOMI
3a1a4u (CeabMOI U TPETUH 1Iar MjiaHa COOTBETCTBEHHO).

YpOK OTKPHITHS HOBBIX 3HAHMI BHICTPAaMBaeTCS B COOTBETCTBHE C TPECOOBAHUSIMU
TexHoJiorun aesiteabHocTHoro merona JI.I'. Iletepcon (cMm. pasnmen «IIpunoxeHue»).
Ha »stame momusayuu yIuTenb MOXET TIPEMIOXUTH YJaIlUMCS OOCYIMThH 3murpad
K TIepBOMY TTYHKTY M BBICKAa3aTh CBOU MBICJIU TIO TIOBOTY BbICKA3bIBaHUS (PPAHITY3CKOTO
maTteMaTuka Kaka Agamapa.

15T CaMOCTOSITeTbHOTO OTKPHBITHSI PEKOMEHIYETCS MCTI0Ih30BaTh OMHO M3 3aJaHUI
Neo 1 mm Ne 2. TInan penieHust HECTaHIAPTHOM 3a1a4u BBOIUTCS YIUTEJIEM B IIOIBOIS -
meM (ImoOy:KaarolieM) Juajaore 100 opraHu3yeTcst padoTa ¢ yaeoHUKOM (N2 3).
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PaccMoTpuM nipuMep cmpykmypst OmKpoimusi HO8020 3HAHUSL.

1. Hosoe 3nanue: mprieM aHAJIOTUM TIPU PEIIEHUW HECTaHIaPTHOM 3a1avn.

2. Akmyaauzauus.

Paccmotpets mipreM pa30oueHus CIOXKHOW 3aauu Ha TPOCThIE TIPU PENIeHUN He-
CTaHAAPTHOM 3aJa4M — PEKOMEHIYETCsI UCMOJIb30BaTh 3amaHue Ne 1 yueObHuUKa.

3. 3adanue na npobHoe deticmesue.

2x—3:2x—1
x—-6 x-

Pemure YpaBHCHHEC , UCIIOJIb3yA M3BECTHBLIA Bam IIpUEM pCIICHUA

HeCTaHIapTHOM 3a1a4m.

OTMETHUM, YTO AJITOPUTM PEILIEHUST IPOOHO-PALIMOHATIBHOTO YPAaBHEHUSI yYallIuMU-
Cs He U3y4yeH, ITO3TOMY Ha JaHHOM 3Tarie OOydeHMs pellleHre 3TOTO ypaBHEHUS pac-
CMaTpUBaETCs KaK «HeCTaHIapTHasT» 3ajava.

4. Qukcayus 3ampyonerus.

S He MoTry pellInTh 3Ty HECTAaHIAPTHYIO 3aa4y, UCIIOJb3Ysl U3BECTHBIN MpreM pa3-
OMeHMS Ha MMPOCTHIC 3a0a9M.

5. Qurcauus npuuunbl 3ampyoHeHus.

VY Hac HeT nmpueMa peleHus] HeCTaHAAPTHBIX 3a1a4, MOAXOMSIIEro I 3TOTO CIy-
qas.

6. Lleaw yuebroil dessmenvHoCmi.

Haiiti HOBBII TpUeM pellleHNST HeCTaHIapTHBIX 3a1ad.

7. Quicayus H06020 3HAHU.

YTOOHI pemuTh HECTAHAAPTHYIO 321a9y MOXKHO HAMTH aHAJIOTHIO MEXIY PEIICHHBI-
MM paHee 3aJayaMy 1 HOBOW 3aaveil, a 3aTeM MCITOIb30BaTh yKe U3BECTHBIN CITOCO0
pelIeHus.

Omipvims HOBOE 3HAHME YUAIINECsI MOTYT C UCIIOJb30BaHMEM TeKCTa 3amaHust Ne 2
yyeOHMKa. [1py BBINOJTHEHUM 9TOTO 3alaHus] yJalliecsl TOKHbI KCITOIb30BaTh aHaJIO-

2x  x-1 2x-3 2x-1
TUIO C ypaBHEHUEM —— = —— U1 PEIIUTh ypaBHEHUE ——— =

5 3 x-6 x-2
HOE CBOMCTBO IPOITOPLNH. 31eCh BaxXXHO HaiiTH naeto pereHus. [locie Toro, Kak yda-
1recs MMO3HAKOMSITCS ¢ TIOJIHBIM BapMaHTOM TjIaHa pellieHrs HecTaHIapTHOW 3a1aun
cJenyeT BepHYThCA K PELIEHUIO0 U 00paTUTh UX BHUMaHKE Ha I1ar, CBSI3aHHBIN C OIpe-
IeJICHUEeM YCIIOBUI, HAKJTAAbIBACMBIX Ha MCKOMYIO BenmunHy (Toka moHarue O3 He
BBOIMTCS, OAHAKO, 00palllaTh BHUMaHUE Ha OTpaHUYEHUSI, HaKJIaJblBaeMble Ha 3Haye-
HUS TIEpEMEHHOM, CTOSIIECH B 3HAMeHaTesIe, HeOOXOIMMO yXKe ceifuac). B meHee mom-
TOTOBJICHHOM KJIacCe MOXKHO TepeJl BBITTOJIHEHEM 3amaHust No 2 peliuTh Bce YeThipe
TIPEIIOKEHHBIX B 3TOM 3alaHUU YpaBHEHUS (a — T), a TIOTOM MCIIOJIb30BaTh MX JJISI OT-
KpbITUS TipueMa aHaioruu. Ilociae Toro Kak ode naeu peleHus HeCTaHAapTHBIX 3a1a4
OynyT BBISIBJICHBI, OPTAaHU3YeTCS] 3HAKOMCTBO YYaIIMXCs C TJIAaHOM pEIleHUs] HeCTaH-
naptHoii 3amaun (Ne 3).

Yuutenb MOXeT pa3BEepHYTh MPoOIeMaTU3ALIMIO BOKPYT ITpUeMa pa30UMeHus CJI0XK-
HOI 3a1a41 Ha IIPOCTHIE TIPU PEIIICHNN HeCcTaHAapTHOI 3amaun. COOTBETCTBEHHO CTPYK-
Typa ypoKa OTKPBITUSI HOBOTO 3HAaHUSI UBMEHUTCSI. Omikpbims HOBOE 3HAHUE yJalluecs
MOTYT C UCITOJIb30BaHMEM TeKcTa 3agaHust No | yueOHMKa, B XO€ BBHIITOJTHEHUSI KOTOPO-
TO ydJaIrecs JOJIKHBI BEISIBUTH, YTO TIJIaHBI, HAMEUCHHBIC MU TS pellleHus 3amad |
M 2, IBISIIOTCS COCTaBHBIMU YaCTSIMU TIJIaHa pelneHus 3agauyu 3. O0001as pe3yabTaThbl
3TOM pabOTHI, yJalIrecs BHIAAYT Ha TIpUeM pa30MeHUs TIPU PEIICHUHN CJIOXHBIX 3a1a4.
ITocne yero opraHusyercsl 3HAKOMCTBO YUYalllUXCsl C TUIAHOM PEIIeHUs HeCTaHIapTHOM
3a1a4um.

Ha smane nepsuunoeo 3axpenienus peKOMEHIyeTCs BBITIOJTHUTE 3amanHue Ne 5 (a, 0),
IUISL cCamMocmosimenbHoi padoms yIalliuMcsl MOXKHO TIpetoxkuTb Ne 5 (B, r). J1as éxaro-
YeHUs 6 cucmeMy 3HaHUi YIalIuMCcsl IIpeaiaraeTcs pemuts 3agady Y. Heiotona (Ne 6);
NI noémopeHuss — HECKOJIbKO 3aJlaHuii U3 CUCTEeMbI 3alaHUi pa3aesia nmopropeHus. Ha
aTamne pegaexcuu MOXHO BEPHYTHCS K 3MUTpady W MPEeIIOXUTh YIAIIUMCS ITPOKOM-

, UCIT0JIb3Yysd OCHOB-
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MEHTHPOBATh €T0 C TOYKU 3pEHUS IJIaHa PEIICHUST HeCTAHMAPTHBIX 3a1ad, N3y4eHHO-
ro UMM Ha ypoke. [Tociie yero yyanmMcst TipeyiaraeTcsi OLeHUTh TIPOLIeCC U pe3ysIbTat
CBOEil pabOThI HAa YpOKe.

B kauecTBe 00s13aTeIBHON uacmu domauwiHe2o 3a0aHus YINTEIeM BBEIOMpAIOTCS 3a-
JaHWsl U3 pasaena, oTMedeHHOro 0ykBoi «/I». C yuyeToM BO3pacTHBIX OCOOECHHOCTEM
yJaImmxcs peKOMEHIyeTCsI IPUBJIEKATh K OTOOPY JOMAIITHETO 3aJaHMs CaMUX yJIaIlX-
cs. 3agaHus pasnenna, OTMEUEeHHOTO OYKBOit «C», BBITIOJHSIOTCS Ha YPOKeE B OoJiee MoI-
TOTOBJICHHBIX KJlaccax WJIM 3aJaloTCs Ha JOM B KayecTBE HeoOsI3aTebHOM YacTH NIO-
MaIITHEro 3a0aHus (3TU 3aJaHUS BBITIOIHSIFOTCS TOJIBKO ITO JKEJTaHUIO YIAIITUXCS, TIPU X
MPOBEPKE OLIEHMUBAETCS TOJIbKO yCIEX).

Kpome ypoka OTKpBITHS HOBOTO 3HaHUSI, OCHOBHBIC CTPYKTYPHBIE 3JIEMEHTHI KOTO-
POTo pacCMOTPEHBI BhIllIE, MUIAHUPOBAHUEM MPEIYCMOTPEHbI 1 APYTHE TUIbI YPOKOB:
YDPOKU pehaeKkcuu mpeHupo8oyHo20 U KOPPeKyUOHH020 MUnog, TIe yJalrecs BeIpadaThl-
BaIOT W 3aKPEIISTIOT CBOE€ YMEHUE TTPUMEHSITh HOBBIC TTOHSTHUS U CIIOCOOBI NeHCTBUIA,
y4aTCs CAMOCTOSITSJILHO BBISIBIISITh U MCIIPABIISITH CBOM OIIMOKHU, KOPPEKTUPOBATH CBOIO
y4eOHYI0 IesTeTbHOCTh. Ha pedieKCMBHO-TPEeHUPOBOYHOM YpOKE Ha IePBBIi TIJIaH BbI-
XOIUT OTpabOTKa MPEeAMETHBIX YMEHUI, OMHAKO B COOTBETCTBUM CO CTPYKTYPOI 3TOTO
YpOKa oTpadaThIBaeTCS U YMEHME BHITIOTHSITH KOPPEKIIMIO PE3YIbTaTOB CBOEH paOOTHI.
Ha pedekcnBHO-KOPPEKIIMOHHOM YPOKE Ha MePBhIH TJIaH BRIXOIUT OTpabOTKa MeTa-
MPEeIMETHBIX YMEHMH (CITOCOOHOCTD K (DMKCALIMM MECTa 1 MIPUYMHBI OIITMOKH, CTPOUTH
IJIaH BBIXOJA M3 3aTPyJAHEHUs] HA OCHOBE pedIEKCMBHOTO caMoaHain3a), OJHAKO BCe
3TU YMEHUS (DOPMUPYIOTCS 3a CUET IIPEIMETHOTO COMEPXKAHMUS.

B xoHIle m3yuyeHUs Kaxmoro maparpada ydJamrmmcsl IIpemjiaraeTcsl CChIIKa Ha
AKCMPECcC-TeCT, KOTOPbIM MOXHO MCITOIb30BaTh ISl ypoKa pedieKcun Uik B KauecTBe
JNIOMalIHei paboThI.

IrannpoBaHMeM TakKe TIPEelyCMOTPEHbBI U YPOKU 00yuaroujeeo KOHmpos, Ha HUX
BBIIEJSIETCS ABa ypoKa. Ha mepBoM M3 HUX ydalyecs: MUIITYT KOHTPOJIBHYIO paboTy,
BBITIOJTHSIIOT CAMOTIPOBEPKY IT0 00pas3Iy M IMPOBOISIT CaMOOILIEHKY, a Ha BTOpoM (IT0-
cJie IPOBEPKU pabOThl YUMTEIEeM) — yJalllMecss UCMPABIISIOT OIIUMOKUA U BBITTOJTHSIOT
paboTy HaJ OIITMOKAMU B COOTBETCTBUH CO CTPYKTYPOM YpOKa 00yUYaroIIero KOHTPOJIs.
Ilepen mpoBeneHEM KOHTPOJIBHON paboOThl PEKOMEHIYETCS TTPOBECTH YPOK pedIiek-
CHU C UCTIOJIb30BAaHUEM COMEPKaHUSI COOTBETCTBYIOIIECTO pa3neiia «3aaaun ISl CaMo-
KOHTPOJISI».

§ 1. UcKyccTBO MaTEeMaTHYECKHX PACCYKIEHHIA
I1.1.1.1. MickyccTBO 3a1aBaTh BONPOCHI

OcHOBHbIE coaepzKkaTeIbHbIC HEeJIN:

1) cchopMmpoBaTh IIpeACTaBICHNE O TIaHEe pelleHUs HeCTaHIapTHOM 3a1aui U yMe-
HUE ero UCI0JIb30BaTh IIPU PELICHUH 3a/1a4 B [IOMCKOBOM CUTYallUu;

2) ccopMHUpOBaTh YMEHHE MCITOIb30BaTh aHATUTUKO-CUHTETHIECKUI CIIOCO0 pe-
LIEHMS 3a/1a4, C IOMOIIBIO UCITOJI30BaHUSI CUCTEMBbI CTIEIIMAIbHbBIX BOIIPOCOB;

3) MOBTOPUTDH M 3aKPEMUTh: IIPUEMbI YCTHBIX U MUCbMEHHbBIX BHIYMCICHUI C OeCsI-
TUYHBIMA M OOBIKHOBEHHBIMU OPOOSIMU M CMEIIaHHBIMU YUCJIAMM; CITOCOO pelIeHUs
TEKCTOBBIX 3a/1a4 C TIOMOII[bIO YPaBHEHUSI, TOHSATHE BHICKA3bIBAHUS U €0 OTPUILIAHMS,
TOHATHE OOpaTHOM M TIPOTUBOIIOJOXHON TeopeM; IepeBOI OOBIKHOBSHHON IpoOu
M CMEIIIaHHOTO YKCJIa B IEPUOANYECKYIO NECITUIHYIO IpoOb 1 00paTHO.

15T caMOCTOSTEIbHOTO OTKPHITHS PEKOMCHIYETCS MCIIOIb30BaTh OMHO M3 3amaHUi
Ne 1 wnm Ne 2, mj1aH peleHus HeCTaHIAPTHOM 3a1a4il BBOOUTCS YYUTEJIEM B TTOIBOISI-
meM (moOy>KaaroleM) Auajaore JIM00 opraHusyeTcs: padbora ¢ yaeonukom (Ne 3). bomee
MOAPOOHO ATOT BOIIPOC OCBSIIIEH BHIIIIE.

IMpuBeneM npumepbl pelieHns 3aJaHuii 13 TaHHOTO MyHKTA.
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Ne 4

s pelieHUs 3a1a4M yCTaHABIMBAETCS aHAJIOTHS ¢ 3agaveit A (Ha COBMECTHYIO pa-
00TY).

B xoze pelieHus 3amauy MOXKHO 3aMOJIHUTD CASAYIONIYIO TaOIuUILy, UCIIOIb3YEeMYIO
IIJIs 33724 Ha COBMECTHYIO paboTy (paccTosiHMEe MpUHUMaeTcs 3a 1):

N v t
. 1
1-ii BeTOCUTIEAUCT 1 5 2+1=3
2-ii BEJIOCUTIEANUCT 1 ——— ?
2 3
o . 1
1-i1 1 2-11 BeJIOCUTIEAUCTBI ABUTAIOTCSI HABCTPEUY APYT APYTY 1 5 2
1 1 1 .
1) 373 = ‘ (9acTh pacCTOSTHUSI) — TIPOENET BTOPOl BEJIOCUIICAMCT 3a Uac;
I _
2) 1:— =6 (4) — BpeMsi IBUXKEHUSI BTOPOI'O BEJIOCUIIEAUCTA

Omeem: Ha BeCb IIyTb BTOpOﬁ BCJIOCUIICOUCT ITOTpaTUII 6 4acos.

Ne 5

a) 1. OnpenenunTb, 4TO TpeOYeTCsd HAWTU B 3aa4e U MOHATh, YTO MPEACTABISIET CO-
0011 ICKOMAs BEINYNHA.

Ham Hapmo HaiiTu Bce 3HAUE€HUS MePEeMEHHON X, MPU KOTOPBIX JaHHOE PaBEHCTBO
IIpe€BpaliacTCsa B UICTUHHOE BbICKA3bIBAHUEC. Taxk kak BbBIPA>KCHUE X — 2 CTOUT B 3HaAMe-
HateJjie 1podu, Tox — 2 #0 < x# 2.

2. OnpeneanTb, YTO U3BECTHO.
HaM 13BecTHO, YTO X YIOBIIETBOPSIET YKa3aHHOMY YPaBHEHUIO.

3. ITonbITaTbcsl HAUTU aHAJIOTUIO MEXIY 3adayaMM, PEIIEHHBIMUA paHee, 1 HOBOM
3a/ayeil U UCIOJb30BaTh YK€ M3BECTHBIN CIOCOO pellleHus 3a1a4 TAaKOro THUMA.

MOXXHO HCITOIb30BaTh OCHOBHOE CBOIICTBO IIPOITOPILIMM WJIM PAaBEHCTBO IpoOeit
C ONMHAKOBBIMM 3HaAMEHATeJIMU (OHU PaBHbI MIPU YCIOBUM PAaBEHCTBA YMCIUTENE),
MOXHO JOMHOXUTbH 00€ YaCTH ypaBHEHUS Ha X — 2, TIPUBEIS €ro K IICJIOMY.

2x-5 x-3
x—2  x-?

Wcmonb3ys, HallpuMep CBOMCTBO O TOM, UTO paBEHCTBO BBITIOJTHSICT-

cs, €CJIV YUCITUTETA AIPpOo0eii paBHBI, ITOJTYINM:

2x—2=x—-3x=2.

OpnHako HalIeHHBI KOPeHb He TOIXOINT, TaK KaK X # 2, 3HAaYUT, ypaBHEHHUE He
UMEET KOPHEH.

Omeem: .

6) 1. OnpenenunTs, 4YTO TPeOYETCI HAWUTU B 3a/1a4€ U MOHATh, YTO MPENCTABISIET CO-
0011 uCKOMas BeJIMYMHA.

Ham Hamo HaiiTh Bce 3HAUYEHMS MEPEMEHHOM X, TIPU KOTOPBIX TaHHOE PaBEHCTBO
MpeBpalaeTcsi B MICTUHHOE BbICKa3biBaHUe. TakK KaK BbIpaxkeHUe X — 2 CTOUT B 3HaMe-
HaTene apobu, Tox —2# 0 < x = 2.

2. OnpenennTb, YTO U3BECTHO.
Ham N3BECTHO, YTO X YAOBJIETBOPACT YKa3aHHOMY YPaBHCHUIO.

3. ITonbITaTbcs HAUTU aHAJIOTUIO MEXY 3adayaMU, PELUICHHBIMU paHee, U HOBOM
3aa4eil ¥ MCIOJIb30BATh VK€ U3BECTHbIN CIIOCO0 pElIeHK 3a1a4 TAKOTO TUIIA.
MpI yKe ymeeM pelaTh JIMHEeHHbIe ypaBHEeHUs. 3aMETHUM, YTO €CJIU Mbl 0003HAUUM

1
—— =y, TO Mbl CMOXEM 3allicaTb ypaBHEHUE B BuAe 2y — 3y = 1, KOTOpOe MOXeM

x-2
PELLIUTD.
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4. BbIsICHUTB, KaK1e JaHHbIE HEOOXONMMBbI JIJIs HAXOXIEHUS IEPEMEHHOM, TeM ca-
MBIM 3aMEHUTH 33J1a4y MMOWCKA UCXOTHON MEPEMEHHON MMOWCKOM HOBBIX TEPEMEHHBIX,
KOTOpPbIE BOBMOXHO OY/IET HANUTHU YK€ U3BECTHBIMU CIIOCOOAMM.

Hating y u3 nuneliHoro ypaBHeHus 2y — 3y = 1< —y = 1 <<y = —1, MBI 3aTeM CMO-

KEM HaUTH X U3 paBCHCTBa =-1 , KaK HEU3BECTHBIN NEJIUTENb.

x —
Takum oOpa3oM, pellieHUe Halllel 3a1a4u BBINISIAUT CASAYIOIIMM 00pa3oM:

y—3y=loy=—Il< L:—1 ox—2=—1xz2)ox=1xz2)ox=1(1=2).
Omeem: {1}. x
B) X’ —x’=0

1. OnpenennTsb, YTO TpeOYEeTCA HANTU B 3aa4Ye 1 MOHITh, YTO MPEACTaBAseT cO00it
HMCKOMas BEJIMYMHA.

HaMm Hamo HaiiTy Bce 3HAYEHUS TTEPEMEHHOM X, MPY KOTOPBIX JaHHOE PaBEHCTBO
MpeBpallaeTCs] B MUCTUHHOE BBICKA3bIBAaHUE.

2. OnpenenunTh, 9YTO U3BECTHO.
HaM 13BecTHO, YTO X YIOBJIETBOPSIET YKa3aHHOMY YPaBHEHMIO.

3. IlonbITaTbCsl HAUTU AHATOTUIO MEXAY 3alayaMu, PELIEHHbIMUA paHee, U HOBOK
3aaueil ¥ MCITONIb30BAaTh YK€ M3BECTHBIN CITOCO0 PENIEHNs 3aa4 TAKOTO TUTIA.

3aMeTHM, UTO TIpaBast 4YaCTh YPaBHEHUST paBHA HYJI0. MBI yKe yMeeM pelliaTh ypas-
HEHWS C UCIIOIb30BAHNEM CBOICTBA ITPOU3BEICHUS, PAaBHOTO HYyII0. Eciu MBI ipesicTa-
BUM JIEBYIO YaCTh YpABHEHMs B BUE ITPOU3BEIEHUS, MbI ITOJIy4UM YpaBHEHUE, KOTOPOE
MOXEM PEIINTh.

4. BbIICHUTD, KaKKe JaHHbIE HEOOXOMMMbI /11 HAXOXICHKS IIEPEMEHHOM, TEM ca-
MBIM 3aMEHUTH 33129y ITOMCKA VICXOTHOTO MEPEMEHHOMN ITOMCKOM HOBBIX ITIEPEMEHHBIX,
KOTOPBIC BO3MOXHO OYIET HAWTHU YK€ M3BECTHBIMM CTIIOCODAMM.

Heo6xonuMo pas3noxuth Ha MHoOXUTEIU x° — x°. CaejlaeM 3TO, BBIHOCS OOLLMIA
MHOXUTEb 32 CKOOKHU.

Takmm o6pa3oM, pellleHre Halllei 3a1aur BRITVISIIUT CICAYIOIINM 00pa3oM:

¥X—-x*=0oxX =0 x-1)=0x=0wmx’-1=0<x=0wm
x*=1<x=0wmx==l.

Omeem: {0; 1; —1}.

r) 1. OnpenenuTb, YTO TPEOYETCSI HAWTU B 3a7a4€ Y MOHITh, YTO MPEACTABISIET CO-
00ii MCKOMAsT BEINYMHA.

HaMm Hamo HaiiTy Bce 3HAYEHUS TIEPEMEHHOM X, MPU KOTOPBIX JaHHOE PaBEHCTBO
MpeBpaliaeTcs B UICTUHHOE BhICKA3bIBAHUE.

2. OnpenenunTh, 9YTO U3BECTHO.
HaM 13BecTHO, YTO X YIOBJIETBOPSIET YKa3aHHOMY YPaBHEHMIO.

3. IlonbITaTbCsl HAWTU AHATOTUIO MEXAY 3aladyaMu, PELIEHHbIMUA paHee, U HOBOK
3aaYeil ¥ MCITONIb30BAaTh YK€ M3BECTHBIN CITOCO0 PENIEHNs 3aa4 TAKOTO TUIIA.

3aMeTyM, 4TO TpaBasi YaCTh YPaBHEHMUST paBHA HYJTI0. MbI y3Ke YMeeM pelliaTh ypaBHEHUS
C WCITOJIb30BaHNEM CBOMCTBA IPOM3BENEHMSI, PABHOTO HYITIO. ECIM MBI IIPEICTaBUM JIEBYIO
YacTh ypaBHEHUS B BUJIE IIPOM3BEAEHNS, MbI ITOJIyYUM YpaBHEHUE, KOTOPOE MOXKEM PELLNTD.

4. BuISICHUTD, KaKWe JaHHbIe HEOOXOAMMBI JJIs HAXOXIEHUS MPEeMEHHOM, TeM ca-
MBbIM 3aMEHUThb 3a74a4yy [TOUCKA UCXOAHOU ITEPEMEHHON MOUCKOM HOBBIX IEPEMEHHBIX

KOTODPBIE BOBMOXKHO OVIET HAWTU YK€ N3BECTHBIMU CIIOCOOAMM.
Heo6xoarumo pas3noxuth Ha MHOXUTENN X° — 6x? — 4x + 24. CresaeM 3T0 crioco6oM
TPYIITPOBKH.
Takum o0pa3oM, pellieHUe Hallleli 3a1a41 BBINISIAAT CIASAYIONIM 00pa3oM:
X}—x?—4x+24=0(x—6)(xX’—4)=0x=6mmx’*=4 < x=6wmx = £2.
Omeem: {6; 2; —2}.
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Ne 6
IlycThb x — repBOHAYAIbHBINA KAITUTAL.

4 400
1) Yepes rox kanutan cocraut: X—100 +— (x 100) ——( —-100) =-x——.
2) qepe3nBar0ﬂa:ix_@_100+l ix—ﬂ—loo _E 2800
3 3 3 3 9 9
3) Yepes tpu roaa: 16 2800 ~100+ Ex_ 2800 _ 6_4x 14800
9 9 309 9 270 27

Tak kak kanuTasn YABOWJICA, MO2KHO COCTaBUTL CJACAYIOIIYIO MAaTEMATUYCCKYIO MO-
JEb:

64 14800 _ _
7 77 =2x <= x= 1480
1480 - 2 = 2960.

Omeem: 2960 (hyHTOB CTEPJIMHIOB.

W3 pasnena njist mOBTOpPEeHUs YKaXkKeM IIPUMEephl PeIlIeHHUsI K 3aJJaHUSIM, BBITIOJTHEHUE
KOTOPBIX pEKOMEHIyeTCsl. YUUTeb MOXKET BbIOpATh U APYTUE 3alaHMsT HA TEMbI, KOTO-
pble 11eJ1IecC000pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT BBISIBJICH-
HBIX Y YYAILMXCS 3aTPYIHECHUIA.

Ne 7
a)
A, M3 p, M3/ 4 t,u
. X
1-ii Hacoc b 70 7—0
2-i1 Hacoc x + 600 120 X+600
120

CocTaBMM MaTeMaTUYeCKYIO MOJIENb 3a1a4u:
X _ x+600
5

9 x4 600 2
700 120 %+ 600
X x+600

720 120 /8%

12x = Tx + 4200

Sx = 4200

x = 840

Haiinem o0bemM BTOporo dacceiiHa.
x + 600 = 840 + 600 = 1440
Omeem: 00beM nepBoro dacceiita paseH 840 m3; BToporo — 1440 m>.

0) ITycTb CeMUKIACCHUKY TTOJYUYMIU X YUeOHUKOB, TOTAa BOCBbMUKIIACCHUKMU TOJTY-
g x + 0,2x = 1,2x. I[To cMeicy 3agaun x € N. Bcero oHu momyumnm x + 1,2x yaeOHM-
KOB, UTO I10 YCJIOBUIO cocTaBiisieT 286 yueOHUKOB. COCTaBUM MaTeMaTHUYECKYIO MOJIEITb
3a1a49M.

x+1,2x=286~1,2x —?

2,2x =286

x=130

1,2x=1,2-130 =156

Omeem: 156 yueOHUKOB.

Ne 9

3agaHue TOTOBUT YJalIMXCs K U3YYEHUIO Clieaytoliero myHkTa. I1pu Heodxoanmo-
CTU 3aJaHNEe MOXHO COKPATUTh: IJIST TIOATOTOBKU K CJIEAYIOIIEMY ITyHKTY TOCTATOYHO
COCTaBUTh U3 JAHHBIX MPEMIOXKEeHUN cienoBaHue A = B, obpaTHOe eMy cieloBaHue
B = A v noka3arb OIHO U3 HUX.
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PaccMmoTpuMm BeITIOJIHEHME 3aAaHus o Hudpoii 1.

A = B: ecnu KBaapaT HATYpaJIbHOTO YKC/a 1 ACJIUTCS Ha 7, TO 9TO YMCJIO NETUTCS
Ha 7. (ICTUHHO)

B = A: ecim HaTypaJIbHOE YUCIIO # IETUTCS Ha 7, TO KBagpaT 3TOTO YHCIIA JSTUTCS
Ha 7. (MICTUHHO)

A= B: ecu KBapaT HaTypaJbHOTO YKMCIA 7 He JEJUTCS Ha 7, TO 3TO YHCIO He
JeauTcs Ha 7. (UICTUHHO)

B = A : ecu HaTypaJbHOE YMCIIO 1 He IeJUTCS Ha 7, TO KBaIpaT 3TOTO YMCiIa He
neauTcs Ha 7. (UICTUHHO)

JokaxkeM METOIOM OT IIPOTUBHOTO TeOpeMY M3 3adaHMs TToA LIdpoii 4.

A= B: eciu uncio n! nenutcs Ha 13, To ynciio n 6osbiue 11. (MCTUHHO)

IIpenmnonoxum, yto unciao # He 6onbie 11. Torna B paznoxeHue yncia #! Ha mpo-
CTbIE MHOXUTEJIM MOTYT BXOIUTh TOJBKO MPOCThie urcia He 6onbiie 11. OgHako 13 —
pocToe yucio, oomawliee 11, u moatomy #! He nenutcsa Ha 13. I[TomyyeHO TTpoTUBOpE-
gynre. Teopema mokasaHa.

PaccMmoTpuM pellieHe HECTAHAAPTHOM 3a4a4M JAHHOTO ITYHKTA.
Ne 30*
1 2 3
Ilepen pemeHUEM 3aMETHUM, UTO 7 =0,(142857) , - =0,(285714) , 5 =0,(428571) ,

4 5 6
5 =0,(571428) , 5 =0,(714285) , 5 =0,(857142) . To ecTb ecau MBI OYIEM JIEIATEH CTOJI-

OMKOM HaTypaJibHOE YMCJIO Ha 7, TO OHO JIMOO pa3ie/IuTcs HalleJio, 1100 Moce 3aIsiToi
OyZIeT ITOBTOPSITHCS OMHA M3 IIECTH YKa3aHHBIX BEITIIE TPYITI IUMD.

Tenepb copMynupyeM TeOpEeMBI.

A= B:eciu HaTypajbHOE YKCJIO /1 HE ISJIUTCS Ha 7, TO B IIPEACTABICHUY PALIOHAIb-

n
HOTrO yucia 7 IECITUIHOM TPoObI0 MMeeTcs Tiepro 13 mect uudp 1, 2, 4, 5, 7, 8.

OTa TE€OpEeMa BEpHa. Kax MbI mokazanu BBIIIE, €CJIN HATYPAJTbHOC YN CJIO HE OCTTUTCA

n "
Ha 7, TO y yucjiaa 7 TIOCJIE 3aIIATOU 6y,£[eT TIOBTOPATBHCA OJJTHA M3 IIECTU YKA3aHHBIX BBIIIC

TpyNII LMdp — BCe 3TU IPYMIIBI cocTosIT u3 1mudp 1, 2,4, 5,7, 8.

n
B = A : ecnu B IIpeACTaBICHUY PaIlMOHAIBHOTO YHCIIa 7 JECATUYHOM IPOOKIO, TIe

n — HaTypajJbHOE YUCJI0, UMEeTCs Mepuon 13 mmectu uudp 1, 2, 4, 5, 7, 8, To HaTypasb-
HOE YUCJIO 1 HE JeUTCs Ha 7.
Drta Teopema BepHa. JleiiCTBUTENbHO, €CJIN B MPEICTABIICHUN PAllMOHATLHOTO YKC-

n
Ja 7 NMECTCA IIEPpUOI, TO 3TO YMUCIIO HECLICJTIOEC, TO €CTb YMCJIO 1 HE ACIIUTCA Ha 7.

/Z = E . €CJIM HAaTypaJIbHOC YMCJIO 1 OCJINTCA Ha 7, TO B IIPEACTAaBJICHUN pallMOHaJIb-

n
HOTO YMcJia 7 JIeCATUIHOM IpoObI0 HET mepuoaa u3 mectu uudp 1,2, 4,5, 7, 8.

DTta TeopemMa BepHa. [leiicTBUTEIbHO, €CJIM YUCIIO A ISTUTCSI Ha 7, TO pallMOHAIbHOE
n
YUCIO 7 OyIeT 1eJbIM, M Y HEro He OyIeT repuoaa u3 mecTu uudp.

- n
B = A: ecau B NpeACTaBICHUM PALlMOHAJIBLHOIO YMCIIa 7 TIEeCSITUIHOU NPOOBIO,

T7ie n — HATypaJIbHOE YMCII0, He UMeeTcsd nepruoja u3 mectu uudp 1, 2,4, 5, 7, 8, To Ha-
TypaJbHOE YUCJIO # ACTUTCS Ha 7.

DTa TeopemMa BepHa.

Joka3aTeabCTBO MPOBEAEM METOOM OT IMTPOTUBHOTO.

n .
l'[pe)monomnM, 4YTO B NpCACTABJICHUMN pallMOHAJIbHOI'O YMCJia 7 JECATUYHOU IPO-
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Oblo, TIe # — HaTypaJbHOE YMCJI0, He MMeeTcs Tieprona u3 mecty uudp 1, 2, 4, 5,7, 8,
HO 4ucIio 1 He nenutes Ha 7. Ho ecau uncio n He genuTcst Ha 7, TO, KakK Mbl MOKa3aiu

n .
BBIIIIE y YMCJIa 7 TIOCJIe 3aIISITOM OY/IeT IMTOBTOPSITHCS OJTHA M3 IECTH TPYIIIT LIMpp (TPyII-

bl cocTosIT U3 udp 1, 2, 4, 5, 7, 8). [IpotuBopeune.

I1.1.1.2. Heo6xoaumocTh ¥ 1OCTATOYHOCTD

OcHoBHBIE coaepzkaTeibHbIC eI

1) copmupoBath IpeacTaBieHue 0O MaTeMaTUYECKOM CMBIC/IE U MCIOJAb30BaHUU
TOHATUI «Heo6X00uMoCcmv» N «00CIMAMOYHOCHb>

2) TTIOBTOPUTD (DOPMYJIBI COKPAILIEHHOTO YMHOXEHUSI U 3aKPETIUTh YMEHUE MPUMEHSITh
(hbopMyJIbl COKPALLIEHHOTO YMHOXEHUS TSI IIPe00Pa30BAHMS BhIPAXKEHUI, palliOHAIN3a-
LMK BBIYMCJIEHUI 1 PA3JIOKEeHMsS] Ha MHOXMWTEJIU; TTIOBTOPUTh Pa3IMYHbIE CITOCOOBI pa3-
JIOKEHMSI MHOTOWIEHA Ha MHOXKUTEIN (CIIOCO0 IPYIIIMPOBKI; METO BbIIEIEHMS IIOJIHOTO
KBaapara).

J1J1s1 OpraHuM3ani CaMoOCTOATEIBHOrO OTKPBITHSA YYAIIIMMCS TIPEJIaraeTcst IoCIeno-
BaTeJIbHO BBIMOJHUTH MyHKThI 1—3 3amanust Ne 32. UToObl HOArOTOBUTH 3TO OTKPBITHE
PEKOMEH/IyeTCS BBITTOTHUTH 3aganue Ne 31, mpy BBIMOJTHEHWM KOTOPOTO yJaliuecs 1mo-
BTOPSIIOT, UTO TaKOE CJIEIOBAHMUE, CTPOSIT IIPSIMOE U 00paTHOE CJIeI0BaHMs, pabOTaloT
C COCTaBHBIMM YACTSIMU CJICIOBAHUS, MEHSIS YCIIOBUE W 3aKJTIOUCHIE MECTaMMU.

an/IBCJICM NpUMeEpPHbI peIICHUA K 3aJaHUAM N3 JaHHOI'O ITYHKTA.

Ne 32

1) UctunHo.

2) a) 1151 TOro 4ToObl Ha yJauile ObUI JIMCTOMAA HEOOXOAMMO, YTOOBI ceifuac Oblaa
OCEHb.

0) JIist Toro 4ToObI ceifyac ObLIa OCEHb, JOCTATOYHO TOTO, YTOOBI HA YJUIE ObLT
JINCTOMA]I.

Ne 33

a) JInst Toro, 4TOOBI 11eJI0e YUCIIO a SIBJISIIOCH KBapaTOM YeTHOTO YMCIIa Heooxoou-
MO, 9TOOBI LIeJIOE YKCIIO @ IeJUTCs Ha 4.

Tak kak ciiegoBanue: «Eciu 11e10e 4ncio a saBisieTcst KBaJpaToM YeTHOTO YUCIIa, TO
LIeJIOE YKCIIO @ NEJTUTCI Ha 4» UCTUHHO, a OOpaTHOE HET.

JHoKa3aTenbCTBO:

a = (2b)> = 4b?%; a neautcs Ha 4 MO0 CBOMCTBY JEJIMMOCTH ITPOU3BEIEHHUS.

H71s1 mokasaTenabCTBa JIO(KHOCTH OOpaTHOTO BBHICKa3bIBaHMS «Ecim 1iesoe 4mcio
a nenuTtcs Ha 4, TO 11eJloe YUCIIO @ SIBJISIETCS] KBaapaToM YETHOTO YMC/Ia» JOCTaTOYHO
MPUBECTU KOHTpIipuMep: 12 nenutcs Ha 4, ogHako 12 He gBIsSEeTCS KBagpaTOM HaTy-
PaJTLHOTO YHCIIA.

0) C noMollbIO aHATOTUYHBIX PACCYXKICHUN UMEEM:

H71s1 Toro, 4TOOBI 1LIeJbIC YKNCIa a U b ObUIM paBHBI Heo0X00uMmo, 9TOOBI KBaIpaThl
LIeJIBIX YMCEN a U b ObLTU PaBHHI.

B) J1y1s1 TOro, 4TOOBI HaTypaJbHOE YMCIIO 71 ASIUIOCh Ha 3 docmamouio, 4TOOBI Ha-
TypajJbHOE YMUCJIO 1 ASTUIOCH Ha 21.

Taxk xak cnenoBanue: «Ecau HaTypalbHOE YMCIIO 1 IeIUTCS Ha 21, TO OHO JAeJIUTCS
Ha 3» UICTUHHO, a 0OpaTHOE HET.

JHoka3aTeabCTBO.

a=21b=3-7b; a nenutcs Ha 3 TI0 CBOICTBY JECJTUMOCTH MPONU3BEICHUSI.

s mokaszaTelbCTBa JIOXKHOCTH OOpaTHOTO BBICKAa3bIBaHUS «Eciim HaTypajbHOe
YUCJIO /1 IEJUTCS Ha 3, TO OHO AeJIUTCS Ha 21» JOCTaTOYHO MPUBECTU KOHTpIIpUMep: 33
JeJTUTCS Ha 3, OHAKO He aeauTcs Ha 21.

r) C moMOIIbI0 AaHAJIOTUYHBIX PACCYXKIECHU UMEEM:
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JIJIST TOTO, YTOOBI Pa3HOCTh JIBYX LEJbIX YMCeNI a U b nenuiach Ha 5 docmamouro,
4TOOBI KaXk/10€ U3 YKces a U b 1eJTUJIoch Ha 5.

W3 pa3nmena nisi moBTOpeHHs YKaXkKeM TIPUMEpPBI pellieHUs K 3aJaHMSIM, BBITTOJHE-
HIE KOTOPBIX PEKOMEHAYETCSI. YMEHME BBIICIATh TOJHBIN KBAaapaT IMPUTOTUTCS yda-
LLIMMCSI ITPU U3YYEHUU KBaAPATHBIX YPaBHEHUI U MOCTPOEHUM IpauKa KBaIpaTUIHOMN
¢dyakumn. OTMETUM, YTO YUYUTEIHL MOKET BHIOPATD U IPyTUE 3aIaHNsI Ha TEMBI, KOTOpbIE
11eJIecoo0pa3HO MMOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMMOCTH OT BBISIBJICHHBIX
Y yYalllMXCs 3aTPYAHEHUM.

Ne 39
)@ —10a+9=a*-2-5a+25-25+9=(@-5)°-16=((a-5 -4 (a-5+4 =
=(@=9) (a-1);

0)b>2—12b+11=b>—-2-6b+36-36+11=(b—-6)2—-25=({(b—6)—5) ((b—06)+
+5=0bB-11)bB-1);

1 1 1 1 1 49 1 7

2+__:2+ —c+ — — — 3= +_2__: + —) = —

B) ¢ 5¢ 3=c2+2 ke 3=(c ) 15 ((c 4) 4

16 16 4 G

+ i)+ %)=(c—1,5) (c+2).

PaccMoTpuM penieHre HeCTaHAAPTHO# 3a1a4i JAHHOTO MYHKTA.

No 47*

a) A = B: ecau KBazpar LIeJIOro YKciia # OTpuliaTesieH, TO YUMC/IO A AeJIUTCs Ha 3.

KBagpatsl 11eJ1bIX YK Cesl HEOTpULIaTeIbHbI, TO3TOMY YTBEpXkKIeHUE A TOKHO BCEr-
na.

Tak Kak yTBepxkIeHNe A JIOXKHO Bcerna, To BbicKadbiBaHUe A = B BEpHO.

B = A: ecu niesioe YKCIIO /1 ASIUTCS Ha 3, TO KBaapaT LIEJI0TO YMCIa 7 OTPUIIATEIICH.

DTO BBICKA3bIBaHNE HEBEPHO, TAK KBAAPATHI LIEIbIX YMCEJT HEOTPUIIATEIbHBI.

0) A = B: ecnu KBaapar LIEJ0T0 YMclia # OTpUIIATEIEH, 3TOT KBaapaT — MPOCTOe
YHCIIO.

KBanmpaTs! LieabIX yrces HeOTpULaTeIbHbI, TO3TOMY YTBEPXKIAEHUE A JIOKHO BCEra.

Tak kak yTBepxxaeHIe A JT0XKHO BCeTna, TO BEICKa3bBaHNe A = B BepHO.

B = A: ectm KBagpat 11eJ10TO YKcia # — IMPOCTOE YMCIIO0, TO ITOT KBaIpaT OTpHIIA-
TeJIeH.

KBampaThl LIeJTBIX YKCell He MOTYT OBITh IMMPOCTHIMUA YMCIaMU, TIO3TOMY YTBEpIKIe-
HUe B I0XHO Bceraa.

Tak Kak yTBepXkaeHue B T0XHO BCceraa, TO BbiIcKazbiBaHUE B = A BepHO.

B) A = B: ecnu HaTypajbHOE YUCIO 1 Oonblie, yeM 3, Touncnan, n + 2, n + 4 —
TIPOCTEHIE.

DT0 BBICKA3bIBaHME HEBEPHO, TaK KakK, HarIpuMep, Wisd n = Suucion + 4 =9 — He
MPOCTOE.

B = A: ecym mist HaTypaIbHOTO YMCia # Yucia n, n + 2, n + 4 — IIpocThIe, TO YUCIIO
n Oosblie, yeM 3.

Ecnun =3, touncian=3,n+2=25,n+4=7— npocreie. [I03T0My BHICKa3bIBa-
HUue B = A HeBepHO.

3ameuanne. MOXXHO TTOKa3aTh, UTO €CJIN TSI HATYPaJIbHOTO YMCIA /1 YUcha 1, n + 2,
n + 4 — npocThie, TO YUCJIO 1 00513aHO PaBHSTHCS 3.

r) A= B: eciu LieJible YUCIIA X, V, Z YIOBIETBOPSIOT YpaBHEHUIO X2 + y? = 72, TO YMC-
Jio y paBHoO 1.

Taxk kak 3% + 42 = 52, T0 y He 00s13aHO PaBHATHCA |, TO €CTh BHICKA3bIBAHUE HEBEPHO.

B = A: ecnu 11es10€ 4MCIIO Y paBHO 1, TO IeIble YMCa X, V, Z YIOBICTBOPSIIOT ypaB-
HEHUIO X* + ) = 72,

To, uro y paBHO |, He HaKJIagbIBaeT HMKAKMUX OTPAaHWUYCHMI HaA YWCIIA X U Z.
Hanpumep, x 1 z ToxXe MOTYT paBHATbC 1 1 Torna x* +)? # 2. 3HAUYUT, BbICKA3bIBAHUE
B = A HeBepHoO.

31



n) A= B: ecnu ypaBHeHUE ax = b, T1ie @ U b — 11eNble Yncia, UMEET He MeHee IBYX
LIEJIOUMCIIEHHBIX PELIEHMH, TO 1IeJI0e YUCIIO a paBHO 0.

b
Ecnu a # 0, To ypaBHeHUe ax = b, OyaAeT UMETb OJHO pelieHrue X =— (BO3MOX-
a

Ho He 1esoe). [ToaTomy ecliu ypaBHeHUE ax = b UMeeT He MeHee IBYX pellleHU, TO
gmrcyio a paBHO 0, TO €CTh BBICKAa3bIBaHME BEPHO (OTMETHUM, UTO B 3TOM cCJIydae
b=0).

B = A: ecnu uienoe unciio a paBHo 0, To ypaBHeHUE ax=b, rue b — 1e0e YnCIIo,
MMeeT He MeHee IBYX LeJIOYNCIICHHBIX PEeIICHMUIA.

Ilyctb a =0, b = 1. Torna ypaBHeHue Ox = 1 He UMeeT pelieHuid. 3HAYUT, BLICKA3hI-
BaHue B = A HeBepHO.

¢) A = B: ecnu HaTypajabHOE YUCIIO 7 00JIblle, YeM |, TO Yuciio #! HeUueTHO.

Ecim n 6onpie, yeM 1, Toyucimon! = 1-2 - ... - n COOEPXKUT CPea COMHOXUTETEI
NBOIKY, TO €CTb Y€THO. 3HAUUT, BbICKa3biBaHUE A = B HEBEpHO.

B = A: ecnm 111 HATypaJlbHOTO YMCIIA # YMCIIO #! HEYETHO, TO YMCJIO # OOJIbIIe,
yeMm 1.

Ecnun =1, 1o n! =1— HeuerHo. Ectun > 2, Touncnon! =1-2 - ... - n cOnepXur
cpemny COMHOXHUTENICH TBOUKY, TO eCTh 4eTHO. [1losaToMy 1! HeYeTHO TOJIBKO TIpu 1 = 1.
3HauyuT, BhICKa3biBaHUe B = A HeBepHO.

I1.1.1.3. CpoiicTBa n npu3Haku. Kpurepun

OcHoBHBIE coaepzkaTejibHbIC eI

1) cdopmupoBath IpeacTaBieHue O CASAYIOIMX BUAaX BbICKA3bIBAHMIA: CBOMCTBO,
MPU3HAK U KPUTEPUIA;

2) copMupoBaTh yMeHUe paboTaTh ¢ (POPMYJIUPOBKOI TeOpeM, Mepexonst OT UX
pa3BepHyTOi (HOPMYIMPOBKU B Buie «Eciu..., To....» K KpaTKOi U 00paTHO, a TaKxXKe
HCITOJTb30BaTh IPHU 3TOM 0003HAYECHUS 1 CUMBOJIBI;

3) OBTOPUTH CIIOCOO PEIlleHUs JUHEUMHBIX YpaBHEHUI, YpaBHEHUI, CBOASIIIUXCS
K HUM, IIyT€M Pa3/I0KEeHUsI HA MHOXUTEIM, a TAKKE YPAaBHEHUIA, COAEePXKAILMX MOIYJIb;
pellIeHre JIMHEIHBIX HEPaBEHCTB.

J171s1 opraHM3anuy caMOCTOATENLHOIO OTKPBITHS TpeiaraeTcsl Cienylolas cucremMa
3alaHUN:

® No 48 (akTyaym3anus TOHSITHS CJIEIOBAaHMS; CIEIOBAaHMsSI, 0OPaTHOTO JaHHOMY,
¥ yMEHHUS pabOTaTh C BBICKA3bIBAHMSIMU TAKOTO THUIIA);

e No 49 (Ha TIpUMepe 3HAKOMBIX YUAIIMMCSI BEPHBIX BRICKA3bIBAHUI pa3BOpaurBa-
eTcs TIpobaeMaTu3alus BOKPYT YMEHUST UCIIOJIb30BaTh TTOHATUS «IIPU3HAK» U «CBOM-
CTBO» U HOBOT'O MOHSITUSI «<KPUTEPUIA»).

an/IBe)ICM NpuMepbI PCIICHUSA 3aIaHMi U3 TAaHHOTO ITyYHKTAa.

Ne 48

a)Ecm (a+b)ic,Toaicubic.

0) Ectuabic,toa:cub:c.

B) Ecnu rpachuk nmpoxonuT yepes Hayajao OTCUeTa, TO OH IMOKa3bIBaeT MPSIMYIO IIPO-
MOPLUOHAJILHOCTD.

r) Ecau kBagpathbl ABYX YKCesl paBHbBI, TO 3TH YMCIa POTUBOIOJOXHBI.

1) Ecinu uncio genurest Ha 6 1 Ha 4, TO OHO AenuTCs Ha 24.

Bce mosydeHHBIE YTBEPKACHUS SIBJISTFOTCST JIOKHBIMM. Ydallnecs: 000CHOBBIBAIOT
3TO, IPUBO/ISI COOTBETCTBYIOLINE KOHTPIIPUMEPBI, HATIPUMED:

a) (12+6):9, ogHako Hu 12, HU 6 HA 9 He IEIUTCH;

0) (21 -5):7, ongHako 5 Ha 7 He AENUTCH;

B) rpaduK y = | x | mpoxomuT Yepes Hauano OTCUETA, HO HE SIBISIETCS TIPSIMOIT TIPO-
MOPILHMOHAIBLHOCTBIO;
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r) KBamparsl paBHBIX YMCENT TAKXKe paBHBI.

1) Yucno 12 nenutest Ha 6 1 Ha 4, HO He AeTUTCS Ha 24.

Ne 50 (a)

A= B

Jloka3aTenbCTBO:

[1ycTb @ 1 b ipu nejeHUU Ha m UMEIOT OCTAaTOK F, TOrna: @ =mn + r; b =mk + r.

a—b=mn+r—(mk+ry=mn+r—mk—r=mn—mk=mn— k)= ms.

B=A

JoKa3aTenbCTBO:

Ilyctb a naet octatok r. Torga a =mn + r. U3 ycnoBust a — b = ms ciaenyet b =mk + r,
rmek=n—s

A B

Llensle yncna a u b 1al0T OMMHAKOBBIC OCTATKHY MPU AEJSHUN Ha HATYpaJbHOE YU CIIO
m B TOM U TOJIBKO B TOM cJTydae, KOTIa UX Pa3HOCTh JIeIUTCS Ha HATypaJbHOE YHCIIO M.

W3 pa3nena ajig noBTOpeHUs YKaxkeM MPUMEpPHI pellieHUs K 3aJJaHUSIM, BBIMIOJIHEHE
KOTOPBIX PEKOMEHIYeTCsI. YUUTEIb MOXET BBIOpaTh 1 APYyTUe 3adaHMs Ha TeMbI, KOTO-
phle 11eJ1ecO00pa3HO MOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT BBbISIBJIEH-
HBIX Y yYalllMXCs 3aTPYAHEHUM.

Ne 52
A —15*—-4d+60=0<=(d—-15)(d—-2)(d+2)=0<d=15ummud =2, um
=-2.

Omeem: {15; 2; —2}.

6) x> —8x’—16x+ 128=0 = x> (x—8) — 16 (x — 8) = 0 < (x — 8) (x>—16) = 0=

SE—8)(x—4)(x+4)=0<x=8ummx=4wmx=—4.

Omeem: {8; 4; —4}.

B) K2+ 11k+18=0< k?+2-5,5k+30,25-30,25+ 18=0<= (k+5,5)2-3,5=0<

S k+5,5-35)(kk+55+35)=0=k+2)(k+9)=0k=-"2umk=-9.

Omeem: {—2; —9}.

r)bh?—8h+15=0=b>—-2-4b+16-16+15=0=(h—-4)’-1=0

SBb-50b-3)=0b=5wmb=3

Omeem: {5; 3}.

Ne 53

a)lx+71=15

x+7=15 x+7=-15

x=28 x=-22

Omeem: {8; —22}.

6)12y +5/=-3

MouyJib HE MOXKET PaBHSATHCS OTPULIATEILHOMY YKUC/TY, IIOSTOMY PEILIEHUIA HET.

Omeem: .

B) | 1,52 +3|=-9<[1,5+3]=9

1,52+3=9 1,5z+3=-9

1,52=6 1,52=-12

z=4 z=-8

Omeem: {4; —8}.

016 —3k|=—2k+1|

B 51eBoii yacTH paBeHCTBA — HEOTPULATEIBHOE YKUCJIO, B IPABOM — HEIOIO0XKUTEb-
HOE, IT03TOMY I10JIy4aeM CUCTEMY:

{16—3k=0 k=5%
2k+1=0 k=-0.5
Omeem: .
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1
e ‘
1 1
Zm—6=0<:>—=6<:>m=24

4m
Omeem: 24.
e)l5t—4[=18—1¢l
St—4=8—1t St—4=—8—1)
6r=12 4t=—4
r=2 =-1
Omeem: {2; —1}.
x) —|2x-4|=-|5-x| < |2x-4|=]5- x|
2x—4=5—x 2x—4=x-95
3x=9 x=-1
x=3
Omeem: {3; —1}.

3) [3x+12|=[8x+3-10x-7| < |3x+12|=|-2x-4|.

Ix+12=—2x—4 Ix+12=2x+4

Sx=-16 x=-8

=-32

Omeem: {—3,2; —8}.

PaccMmoTpuM pellieHre HECTAHAAPTHOM 32124 JAHHOTO ITyHKTA.

Ne 61*

ITokaxewm, utro A = B. To ecTb ecnu ypaBHeHUe ax + by = ¢, rne a, b, ¢ — 11eyble
yucia, npudeM a = 0, b # 0, UMeeT LeJOYNCIEHHbIE PEIIEHUS X, ¥, TO YUCIIO ¢ ICTUTCS
Ha HarOOJIBLIWI OOLIMIA IENUTe b Yncel |a|u | b|.

Ilyctb y ypaBHEHUs ax + by = ¢ UMEIOTCS LIEJIOUMCIIEHHbIE PELCHNS X, Y, U d — Hau-
GombiLmii 061uit renurenb uncen|a|u | b|. Torna a=a,d v b=b d, rne a, u b, — Liesnble ynca.

Ortciona ¢ = ax + by = a,dx +b dy= (ax +by) d, To ecTb ¢ neUTCs HA d, 9TO U Tpe-
0OOBaJIOCH OKA3aTh.

ITokaxkem, uto B = A. To ecTb eciiu 1ie10€ YUCJIO ¢ IEJIUTCSI Ha HauOOoIbIIMil 00-
LIWIA IeTUTeNb YKcel |a| v | b|, rae a, b — 1esble Yncia, To ypaBHeHUe ax + by = ¢, ¢ —
LIeJI0€ YMCJIO, UMEET LIeJIOUMCIEHHbIE PEIIEHUS X, V.

IMyctb d — HauGombIMit 00IIMI nesuTenb uucen |a| u |b| (a #= 0, b # 0), u yucio
c nenutea Ha d. Torna a=a d v b=b d, tne a, v b, — 11eNble YUCIa, MPUYEM HAUOOBIIIIA
obwmit fenutens uucen |a | u | b, | papen 1. A Tak Kak c nenutcs Ha d, To c=c,d, rae ¢, —
LIEJIOE YKCIIO.

IMoncraBum BhIpaXXeHUs 1is YuCen a, b, ¢ B ypaBHeHue. [lonyunm a,dx + b dy = c d.
Cokparum Ha d # 0. TToyunm ypaBHenue a x + by = c,, tne HOl uncen |a, | n|b, | paBen
1. ITokaxkem, 4TO 3TO ypaBHEHUE UMEET 1IEJIOUMCICHHOE pelleHHE.

[NepenuuieM ypaBHeHME B BUIE a X — ¢, = — b y.

IMokaxeMm, 4TO HaiIETCs TaKOe LIEJIOE X, YTO JIEBask YaCTh AEIUTCS Ha b,.

IMoncraBuM B BeIpaxkeHue a,x — ¢, BMecTo x yncia l, 2, ..., b,.

JlokaxkeM, 4TO BCE OCTATKM NPH JeJIE€HUHU Ha b, OyIyT pasIudHBL.

JleiicTBUTETBHO, TTYCTh TIPU MOJICTAHOBKE KaKUX-TO ABYX YMCEJI 1 U 1 OCTaTKU CO-
Branu. Torna pasHocts (am — ¢|) — (an — ¢,) = a, (m — n) Oyzner nenutbes Ha b. Ho
|m—n|<b,, anaubonbnii o6mmit nenutens uucen |a |u|b, | paen 1. [potusopeune.

3HayMT, BCE OCTATKM NPH AJIEHUM Ha b, OyayT pasauuHbl. Ho nx poBHO b, 1 3Ha-
YUT NPU KAKOM-TO K BbIpaXeHUE a k — ¢, OyaeT uMeTh ocTatok ( npu aejaeHun Ha b,
TO €CTb OYNET JeIUThCSA Ha b . DTO O3HAYAET, 4TO a,k — ¢, =th, U x=k, y=t — pelleHne
yYpaBHEHHUSI.

3amevanue 1. To, 4to ypaBHeHME a x + by = ¢, IMEET LIEOYNCIIEHHOE PEIIEHUE MOX-
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HO ObLIO [0Ka3aTh APYIMM CII0OCOO0M. MOXHO MOKa3aThb, YTO ypaBHeHUe ax + by =1
MMEET PelieHune X =X, y = y, (310 creayeT u3 anropurMa EBkinaa noucka HanbobLIEro
obruero nenmtens uucen|a, [u|b, |). Torna pemenuem ypasHenus a x + by = ¢, GyayT uucia
X=cX,y=cy,

3ameuanue 2. HecoxxHO mokasaTh, YTO €CJIM YpaBHeHME ax + by = ¢ UMeeT 1LeJo-
YHCJIEHHOE PEIIEHUE X =X, ¥ = J,, TO JUJIs1 JIIOOOT0 LEJIOro £ Yucia x =x,— b, y =y, + at
Takke OyayT pellleHueM YPaBHEHMSI.

CdopmynupyeM Kputepuii A < B.

Ilyctsb a, b, ¢ — uenvle yncna, npudyeM a # 0, b #= 0. YpaBHeHue ax + by = c uMeeT
LIEJIOYUCICHHBIE PEIICHMS X, ¥ TOTAA 1 TOJIbKO TOTIAa, KOTAa YMCIIO ¢ ACJUTCS Ha Hau-
OO OOLIMIA HeuTeNnb yncen |a|u|b|.

§ 2. CiioxKHbIe NpeiI0KeHus

I1.1.2.1. CioxKHble BbICKA3bIBAHUSA

OcHoBHBIE coaepKaTeIbHbIC IEJIN:

1) chopMmpoBaTh MPEICTABICHNE O CIOKHBIX BRICKA3bIBAHUSIX, KaK O BHICKA3bIBA-
HUSIX COCTaBJIEHHBIX M3 HECKOJBKUX MPOCTHIX BBICKA3bIBAHUI, C TIOMOIIIBIO «CBSI30K»:
«He BepHO, uTO...»; «EClN..., TO...»; «U»; «<UN»;

2) chopMHpOBaTh YMEHHE WCIIONB30BATh COIO3BI «HM» M <«WJIW» IJIS TIOCTPOCHUS
CJIOXHBIX BbICKa3bIBAHUI B COOTBETCTBUE C UX MAaTEMAaTUYECKUM CMBICIOM M YMEHUE
OITpeNeIISITh HCTUHHOCTD M JIOXKHOCTD MOJIy4eHHBIX CJIOKHBIX BRICKA3bIBAHUIA,

3) cchopmMupoBaTh MpeACTaBIEHUE O AU3BIOHKIIMU Y KOHBIOHKIIMY BbICKAa3bIBAHUI
¥ MIPEUTOKEHUI ¢ TIepeMEeHHOI™ 1 TTO3HAKOMUTH ¢ (hopMysiamu e MopraHa;

4) noBTOpPUTH MOHSTUE (YHKUMU, OOJACTU €€ ONpenesieHus, 3aKpenuTh YMEeHue
CTPOUTDH TpaUK JMHEHHON QPYHKIIUU, TTPSIMOI TTPOIMOPLIMOHATIBHOCTHA U KYCOYHO-JTU-
HEWHOU (yHKIINMU.

PaccMoTpuM Bopoc opraHu3aniu CaMOCTOATEIbHOT0 OTKPbITHSA yJaliuMucs. B 06-
1eo0pa3oBaTeIbHBIX KJIaccax yJalluecss MOTYT OTKPBITh MIOHSATHE «CJIOKHOTO BBICKA-
3bIBAHMSI», TSI YETO PEKOMEHAYETCS BBIMOMHUTH 3agaHue Ne 62. locie yero MoxHO
3aKpEINNUTh 3TO ITOHATHE, BBITOJHUB No 67 (¢ Gosiee MOATOTOBJIEHHBIMU YYalllMU-
C MOXHO TIPOBECTH IHAJIOT TIO BBISBICHHMIO 3aKOHOMEPHOCTEH, 3a(pUKCHPOBAHHBIX
B hopmynax e MopraHa, He 3HAKOMSI y4alllUXCSl ¢ UX SIBHBIM BUAOM) U TEPEXOIUTH
K TIOBTOPEHMIO Kypca 7 Kiacca.

[Tpu yriryGieHHOM M3y4eHUU TIpeaMeTa HapsImy C TIOHSITUEM «CJIOKHOTO BBICKA3bI-
BaHUsI» BBOASTCS IOHSITUS TU3bIOHKLIIMY M KOHbIOHKIIMK BbICKA3bIBAHUIA, 11 OTPAOOT-
KU KOTOPBIX BBITOMHSIOTCS Ne 63—66. [1pobieMaTu3alinio peKOMEHIYEeTCsl pa3BePHYTh
BOKpYT (popmyit e MopraHa, UCITOJIb3ysI TeKCT 3aganHust Ne 66. [Tpu BeimonHeHnn Ne 67
PEKOMEHIyeTCs TIOMPOCHUTh YJAIIUXCs ITPOIEMOHCTPUPOBAThH BBIIOJHEHNE (DOPMYIT 1e
MopraHa Ha pUAYMaHHBIX UMY BbICKA3bIBAHUSIX.

PaccMoTpuM BbINOJIHEHHE 3aJaHMIA TAHHOTO ITYHKTA.

Ne 62

CeronHs anredpa mepBbIM ¥ BTOPHIM YPOKOM T10 pacUCaHUIo.

CeromHs anredpa IepBBIM MJIA BTOPBIM YPOKOM T10 pacIIMCaHUIO.

Ne 63

A A B: HenpaBuiibHas IpoOb Oosble 1 paBHa eguHuLe. (J1.)

A v B: HetlpaBUIbHAS Ipo0Ok OoJbIie Wiau paBHa equnule. (M.)

Ne 64

3agaHue BBIMOJHSIETCS COrJIacHO obOpasity. BrimuiiieM ToJIbKO BapuaHT KOHBIOHK-
LK B «00JjIee KpaCMBOM» BUIIE.

a) Llenoe yucio pasHo 0.
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0) HarypanpHoe umcio genurcs Ha 15.
B) HatypanbHoe uunciio npu aeieHuu Ha 6 1aeT ocTaTok |
r) Yucio p paBHO 2.

Ne 65

3amaHue BBITTOTHSETCS COTIacCHO o0pasily. BeInuiieM TOIbKO BapMaHT AM3bIOHK-
11U B «00JIee KpaCUBOM» BUIE.

a) HaTtypasibHOE YKCIIO # HEYETHOE.

6) HatypanbHoe unciio n umeeT BUI 6k+m, Tae k — 1ieJ10e HeOTpULiaTeIbHOE YUCJIO,
m=1,3,5unm 6.

B) HarypanbHoe yucio n umeet Bun 10k+m, rne k — uenoe HeoTpULATEIbHOE YKC-
mo,m=0,2,4,6,7 unu 8.

r) Yrcna x ¥ y paBHBI IO MOIYJIIO.

W3 pa3nena ans noBTopeHus yKaxkeM MPUMEPBI PEIIEHUST K 3aJaHUsIM, BBITIOJTHEHUE
KOTOPBIX PEKOMEHIYETCsI. YUUTENIb MOXET BHIOPATh U IPYTHUe 331aHNs Ha TEMbI, KOTOPBIE
11€J1eCO00pa3HO MOBTOPUThH C KOHKPET- VA
HBIM KJIaCCOM, B 3aBUICIMOCTH OT BBISIB-
JIEHHBIX y yUYaIIMXCsl 3aTPYTHEHUIA.

Ne 69

R (6; —1,5)

a) Ilpsgmasg mpornopuroHaIbHOCTb
UMeeT BUd y = kx. -

—-1,5=k-6 =

k=-0,25 O T g

y=—0,25x T —

6) 'padbukoM mpssMOIt MpONOPIIU-
OHAJIBHOCTU SIBJISIETCSI MPSIMOM, KOTO-
pasi TIPOXOIUT Yepe3 HavyaJlo KOOPIu-
HaTt 1 Touky R (6; —1,5).

B) BbIscCHUM, NOpUHAIJIECXKUT JIU
rpaduky byHKuuu Touka S (—18; 74).

[MoncraBuM 3HaYeHMST KOOpAMHAT B (hopmyy y = —0,25x

ITonyuynm HeBepHOE paBeHCTBO: 74 = —0,25- (—18).

3HauyuT, TOYKa S He MPUHAMLICKUT
rpacduky y = —0,25x.

Ananornuto: Q (20; 80), P (0,75; —3)
TaKKe He TIpUHaiekaT rpaduKy.

Ne 71
Pexomenmyetcst moctpoutb rpadu- /
K1 (YHKLIUIA Y TIPOBEPUTH HailIeHHbIE
KOOPIWHATHI aHAJIMTUICCKU (IUIS 9ero 0
U3 ypaBHEHUS 2X — 2 = — X — 5 HAXOIUT-
cs abcIrrcca TOUYKU TIepecedeHus, a 3a-
TE€M TOACTAHOBKOW B OAHY U3 (opMyJ
BBIYMCJISIETCS] 3HAUECHME €€ OPIMHATEI).
a)y=2x—-2uy=-x-—1>5
2x—2=—x-5c3k=-3<x=-1
y=h=-(=h-5=-4
Omeem: TpadUKU TepeceKaloTcsl B TOUKe ¢ KoopauHatamu (—1; —4).
Ne 73

3amaHue TOTOBUT YYAIUXCS K M3YIEHUIO TJIABhI 2 ¥ U3YUEHUIO CBOMCTB (DYHKIIUIA.
B) fix) =|x+2]|

YA

—_—

<Y
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YT0OBI TOCTPOUTH TpadMK, BOC- YA
MOJIb3yeMCSl  OTpeleIEeHUEM MOJIYJs
U TIepernuineM (GyHKIIMIO B CASIYIOIIEM

BUIIC:
x+2,ecmix = -2
J(x)=
—x—2,ecnu x< -2
IToctpoum rpacuk KycOYHO-JIU- N 1

HEWHOM (yHKIINMN.
OTBEeTUM Ha BOIPOCHI, MOJb3YSIChH I
MOCTPOEHHBIM IrpaUKOM.
1) Touka nepeceueHus ¢ oceto Ox:

(=2;0);

Touka mepecedyeHust ¢ ocbio Oy:
(0;2).

2) Bormie ocu Ox: mipux € (—o0;—2) U
U (=2; +o0).

3) Huxxe ocu Ox rpacuK He JEXKUT.

PaccMoTpuM peliieHre HeCTaHAAPTHOM 331241 JaHHOTO IIYHKTA.

Ne 80*

a) Bocrionbayemest opmysioii ie Moprata st ByX BbickasbiBaHuit AA B <> Av B
B KOTOPYIO BMECTO BBICKa3bIBaHMsI A ioxctaBum A .

Torma A A B<:>jv73 , HO j:A . 3HAUUT ZAB@ZVEC}A\/E,‘ITO U TpeboBa-
JIOCh 10Ka3aTh.

6) BocnonbsyeMcs dopmyinoii e Moprasa m1s AByX BbicKasbiBaHuii Av B< AA B,
B KOTOPYIO BMECTO BBICKA3bIBaHUs B rtofctaBuM B .

Torma Av B< An Bo AAB , YTO U TpeOOBAJIOCH 10KA3aTh.

B) Bocnonbsyemcs dopmyinoii e Moprasa Uit 1ByX BeIcKasbiBaHuil AA B< Av B,
B KOTOPYIO BMECTO BBICKa3bIBaHUS A TofcTaBUM A , a BMECTO BHICKA3bIBaHUsI B 101~
craBum B .

Torna AAB << Av B< Av B, uTo U Tpe6GOBAIOCH T0KA3aTh.

r) Bocrosb3yemcst hopmystoii e MopraHa [uist ABYX BeicKasbiBaHuii AV B < AN B
B KOTOPYIO BMECTO BBICKA3bIBaHMsI A moacTaBuM A, a BMECTO BbICKAa3bIBaHUsSI B 1o/~
craBum B .

Torma Av B < AnB& AnB , UTO U TpebOBaIOCh 10Ka3aTh.

I1.1.2.2. 3aK0HbI JIOTMKH IJIS CJIOKHBIX BHICKA3BIBAHUIA™
codepoiicanue NYHKmMa uzy4aemcest npu U3yMeHul Mamemamuxu Ha npeonpopuibHom (yey-
0AeHHOM) YpoBHe, Modicem Obimb GbIHECEHO 8 NPOSPAMMY PAKYAbMAMUBHO0 KYypCd.

OcHoBHBIE coaepKaTeIbHbIC IEJIn:

1) copmupoBaTh npeactaBieHue o Gopmysiax JOTMKU CIOXHbBIX BbICKa3bIBa-
HUIi; TO3HAKOMUTD YYALIUXCS ¢ aHAJIOTUel Mexay (hopMyiamMu JOTUKHU U hopmya-
MU apuUDMETUKU;

2) cchopmupoBaTh yMEHUE AOKA3bIBaTh UCTUHHOCTb (POPMYJI JIOTUKU C TTOMOILIBIO
Ta0JIUII UICTUHHOCTH U UX JIOTMYECKOTO BBHIBOAA U3 YKe TOKa3aHHBIX (DOpMYII;

3) NOBTOPUTH AJITOPUTM PELICHMST TUHEHMHBIX YpPaBHEHUI B LIEJbIX YMCIIAX U 3aKpe-
MUTh YMEHUE MPUMEHSITD €0 MPU PEUICHUH 33/1a4; TOBTOPUTH CIIOCOOBI PELIEHUST ypaB-
HCHMI 1 HEPABEHCTB C MOIYJICM.
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I caMOCTOATENLHOTO OTKPBITHS TIPOCTCUITMX (POPMYIT JIOTMKU PEKOMEHIYETCS
HCITOTb30BaTh N2 81, yualmuecst MOTYT MCITOJIb30BaTh ITPEACTABICHHBIN B 3adaHNU TIaH
WJIM MIPEUIOXUTh CBOM BapuaHT IJIaHAa.

ITpuBeneM mpuMepbl pelieHus K 3aJaHNsIM M3 TaHHOTO ITyHKTA.

Ne 82

CocTtaBuM TaOJINILY UCTUHHOCTU:

A B C AAB | (AAB)VC | AvC BvC | (AvO)A(BVC)

u u " u u u

n n b1 n n n

u b1 u b H u u u

u b1 b1 b a u 1 b |

bl u u b H n n u

b1 u b1 1 I b1 u b |

b b u b /| u u u
b b b | b b b |

W3 a1011 TabanLIbI BUIHO, YTO JAHHBIC CJIOKHBIC BbICKa3blBaHWA PpaBHOCHUJIbHBI.

Ne 83
CocraBuM Tab1ULly UCTUHHOCTH:

A B C | ANB | ANBAC | ANBAC | A4 B C AvB | AvBvC
n u u n n b | bl b b b a
" " I n b I b " b /|
" b n I b H bl " b n /|
nu b I I I H I u n n H
bl n n I bl H u I I " H
I " b I bl " n bl " " H
I I n b I " " n I n H
I I I I I H n u n n H

W3 oT0i1 TabnuLbl BUAHO, YTO JAaHHLBIC CJIOXKHBIC BbICKa3bIBaHUA paBHOCUJIbHBI.

Ne 84
a) CoctaBuM TaOJUIy UCTUHHOCTU:

A | B | C | AB | ABC| gvyByC| A | B | C | ANB | ANBAC
n n n n n J JI J JI J J
n n J n n J JI J n J J
n JI n n n J JI n JI J J
n JI JI n n J J n n JI J
JI " n n n J n J J1 J J
JI u J " n J nu JI n J J
JI J n J n J nu n JI nu J
JI J J J JI n n n n n u

W3 3101 TaGMMIIEI BUAHO, YTO JaHHBIC CJIOKHBIC BRICKA3bIBAHUS PABHOCUIIBHBEL.
6) Ilpumenum Gopmynsl 1me Moprana mIsd ABYX  BbICKa3bIBaHMIA:
AVvBVvC o Av(BvC) <o AABYC S AN(BAC) &S AANBAC,
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Ne 85
a) CocTaBUM TaOIUILy UICTUHHOCTH:

c

Sl
|

|
'
SE|= === =5]5]>

a

(A/\E) (4~0)

Slelsle|ses
SEESE RSN RSN EEE PR NN
Slalass=]=]

EREREREENESEESE SRS IS
SR ESEESE R R R R
2R |=R R EER|=]>
SEESRESRE R R R R e
=EEiEEsEIE|E]<

JI 1 n n

6) CoctaBuM TaOJIMILy UCTUHHOCTH:

™

B C AvB

|

=R |REREL<
a
ANy}

== =R ERE =<

(Av B)/\(m)

a

Sls e s ls=s
s l=l=lslsl=s =
s s s ls s s
S F=N =T SR FOR FR FO N

== s IR E IR
=2 |==2 === =

JI JI n

B) CoctaBuM Ta6uLy uctuHHocTu: (4 A B)V

S~

=i
>
a [a

C AnB A

S~
N

s s |= === ==]>
aQ
h;
>
?3,
hNy|
>
2!

AN

ERERIEIRRE>

EREE R IR IS R ST RS N
=R E e R
=== E=EEE
SEESEESEESE SNSRI
= =" EE R =
SEEEERERERERERER P

Ne 86
a) HpI/IMCHI/IM IIJIsI ToKa3aTeJbeTBa (popMyity 1e MopraHa ajist TpeX BhICKa3bIBaHUIA
ANBAC < AvBvC » B KOTOPYIO BMECTO BbICKa3bIBAHMSI C TOJICTABUM C.

Torma A/\B/\C<:>A\/B\/C , HO C:C. 3HauuT AvaC<:>AvaC, 4To
¥ TpeOOBaIOCh I0KA3aTh.
6) [MpuMeHNM 11 J0Ka3aTeIbcTBa (DopMyITy e MopraHa [Tl TpeX BEICKa3bIBaHU I

Av BvC < AnBAC | B KOTOPYIO BMECTO BbICKa3biBaHus A moacTaBuM A .

Torma Av BvC < AA BAC = AABA E’ YTO U TPeOOBAIOCH JOKA3aTh.
B) an/IMeHI/IM IJIST MOKa3aTeIbcTBa (hopMyiTy te MopraHa IijIst TpeX BhICKa3bIBaHUIMA

AABAC < AV BV C , B KOTOPYIO BMECTO BbICKa3bIBaHMsI B 1101CTaBUM B, aBve-
cTo BbicKasbiBaus C roactapum C .

Torna AABAC < AvBvC < Av BvC juton TpeGOBaIOCh JOKA3aTh.
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N3 pa3gesa mjid MOBTOPEHUA YKAKEM IIPUMEPHI pCIICHUSA K 3aJaHUAM, BBITIOJTHE-

HUE KOTOPbIX pekoMeHayeTcs. 3ananust Ne 87—88 roToBST yyalnxcsi K M3y4eHU0 TeM
CJIefyIOLLEN IJ1aBbl. YUUTEIb MOXET BbIOpaTh M ApYrue 3aJaHusl Ha TEMbl, KOTOPbIE
11eJIeCO00Pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTHU OT BBISIBJIEHHBIX
Y YYalMXCS 3aTPYAHEHUI.

3amanne No 87 BEITIOTHSICTCS aHAIOTMIHO No 53, peleHre KOTOPOro pa3o0dpaHO

BhbIe. PaccMoTpum petrieHue No 88.

Ne 88
a) lt—3 + lz‘+2 =6
4 2

lt—3=0<:>t=12

4

%t+2=0c>t:—4

1 1 1 1
—f— 3——t 3——t —t-3
o I
‘—t+2 —lt—2 lt+2 lt+2

2 2
4 12

(—o0; —4) [—4; 12) [12; +w)
Packpoem Monyu 1 peliuM ypaBHEHUE HA KaXIOM U3 I10Jly4YEHHBIX TPOMEXYTKOB:

11 3 2 2
—o0—4): 3——t——t-2=6-"t=51t=-6=: —6= c(-o0;—4
1) mpu t € (—o0;—4) 175 1 3 36( o0;—4)

1 1 1
2)nput e [—4; 12): 3—Zt+§t+2=6®2t:1<:>t=4;4 e [4;12)

3)npu t € [12;+o): %t—3+%t+2=6©%t=7®t:9%; 9%%[12&00)

Omeem: {—6%;4} .
Ne 90
a)3-

<5< <§<:>—§<§x+l<§<:>—§<§x<z<:>—l<x<
3 3 3 3 3 3 3

§x+1 §x+1

3 3
iy

Omeem: —I;Z .

6)12,46—0,2]>5

24b—02>5um2,4b—0,2<5

1 cnyyait: 2,46 > 5,2 < b > 2%

2 cayyaii: 2,46 < —4,8 &> b < -2

Omeem: (—oo;—2)u(2é;+oo) :

B)| 7y —21< 0,1

Tak kak 151 JTT0OOTO y BBITIOTHSETCS | Ty—12 |>0, 10 HEPABEHCTBO HE UMEET PEILICHUS.

Omeem: O.
)| 8d—16]>—1
Tak Kak st Jiio6oro d Bemontsiercst | 8¢ — 16| > 0, To HepaBeHCTBO BepHO Hpu

JIr000oM d.
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Omeem: (—oo; +o0).
mlk—161<19— 4k
k—16=0<k=16
9—4k=0< k=225



lk—16] 16—k 16 — k k—16
|9 —4k| 9—4k 4k —9 4k —9

[
Y

2,25 16
(—; 2,25) [2,25; 16) [16; +oo)
Packpoem Moy 1 pelnM HepaBeHCTBO Ha KaXKJIOM M3 MTOJYYEHHBIX IIPOMEXYT-
KOB:
1) mpu k € (—x; 2,25):

1
16—k < 9—4k <> k< 2. ——\\
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HepaBeHcTBa € — M pelialoTcsl aHaJIOTMYHO.

PaccMOTpUM pelleHNe HeCTaHAAPTHOM 324241 JTaHHOTO IYHKTA.

Ne 101*

a) [IpuMeHuM 11 moKasatesbcTBa (hopMyIty 1e MopraHa aist TpexX BbICKa3bIBaHUIA
Av BvC< ArBAC , B KOTOPYIO BMECTO BbicKa3biBaHus A TOACTaBUM A , a BMECTO
BBICKa3bIBaHUs B rofcTasuM B .

Torna Av BvC < AABAC < AABAC  4ro u Tpe6OBaIOCH 10KA3aTh.

0) ITpuMeHuUM 115 JoKa3aTeabeTBa GopMyJly e MopraHa s Tpex BhICKa3bIBaHUIA

ANBAC < Av Bv C | B KoTOpyIo BMECTO BbicKasbiBaHus C ITOICTaABUM C.

ANBAC < Av BvC < Av BvC

B) [TpuMeHuM 115t JoKaszaTesibeTBa (hopMyly e MopraHa Uit Tpex BbICKa3bIBaHUI
Av BvC < AABAC | B KOTOPYIO BMECTO BbICKA3biBaHUsl A TOACTaBUM A , BMECTO
BbicKa3biBaHus B nonctasum B , a BMecTo BhickasbiBanus C moactaum C .

Torma Av BvC << AANBAC< ANBAC , 4TO U TPEOOBAIOCH J10KA3ATh.
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I'naBa 2. CucteMbl JIMHEHHBIX YPABHEHUI U HEPABEHCTB

Bo BTOpOIi IM1aBe ygaiiyecs BO3BpaIlaloTCs K M3YICHUIO CUCTEM JIMHEHHBIX YpaB-
HEHUU ¥ 3HAKOMSTCSI C CUCTEMaMU M COBOKYITHOCTSIMHY JJMHEWHEBIX HEPaBEHCTB, KaK C
OIHOM, TaK U AByMs epeMeHHBIMU. MI3BECTHBIN 13 Kypca 7 Kjlacca MaTepua A0T0J-
HSIETCSI U3yYeHUEM BOIIPOCa O KOJIMIECTBE PEIICHU CUCTEMBI IMHEHBIX YpaBHEHH,
3HAKOMCTBOM C CUCTEMaMM JIMHEWHBIX YpaBHEHUI C TpeMs U OoJiee epeMeHHbIMU,
a TaKXKe CO CITOCO0aMM pelIeHMST CUCTEM HEepaBEeHCTB ¢ MomyJieM. [Ipu 3ToM crmoco6
pellIeHUsT CUCTEM ypaBHEHUI ¢ MOAYJEM PeKOMEHIyeTcsl pa3oopaTh U B 00lIeo0pa-
30BaTeJIbHBIX KJ1accax. [1pn n3ydyeHU TaHHOM I1aBbl BOCBMUKIACCHUKHU MTOBTOPSIIOT
yXe 3HAaKOMBIC TTOHATHS: IMHEeITHOE ypaBHEHME C IBYMS ITIepEeMEHHBIMM; CHCTEMA JIN-
HEWMHBIX YpaBHEHUI ¢ IByMs IepeMeHHbIMU. BBOaAUTCS HOBOE JISI HUX TTIOHSTUE — CHU-
cTeMa JIMHEHMHBIX HepaBeHCTB. [10HSITHE COBOKYITHOCTH BBOAUTCS Ha IIPHMEPE COBO-
KYITHOCTY JIMHEWHBIX HepaBeHCTB. M3yyeHne Kaxaoro HOBOro MOHSTUS HaYMHAETCS
C paCCMOTPEHMS NPAKTUIECKOM 3a1a4u, MATEMATUIECKON MOIEJIbI0 KOTOPOM SIBIISIET-
CsI BBOIMMOE COOTHOIIIEHUE, YTO MOTHUBHPYET YIAITUXCS K PACCMOTPEHUIO BOIIpoca 00
o011IeM crnocobe pelieHUs MoJIyYeHHO MOIeNN.

B mepBom maparpacde maHHOI TJIaBBI pacCMaTPUBACTCSI CIIOCO0 PEIICHUS CUCTEM C
MomayneM. [1pu ux peleHuH yJyaumecs: «pacKpbIBaloT» MOIYJIb, UCIIOIb3YysT 3HAKOMOE
UM oIlpenesieHre Momyist. [1pm peleHnn Takux CUCTeM 0Cc000¢ BHUMaHUE CIIEIyeT
VIEJUTH IIary MpoBepKU HAaWIEHHBIX PEeIIcHUIA Ha COOTBETCTBHE pacCMaTPUBACMOMY
MIPU PACKPBITUM MOMIYJIS CIydalo.

Bo Bropom naparpade JaHHOM IJIaBHI ydaliuecs M3y4aloT He TOJIbKO CUCTEMbI He-
PaBEHCTB, HO M UX COBOKYMHOCTHU. DTa paboTa MOMOXKET yJalllMMCcs B JaJbHEHIIeM
paboTaTh M C APYTMMH COBOKYITHOCTSIMU, HAIlpUMEP COBOKYITHOCTBIO JIMHEHHBIX
ypaBHEHWI, Ha KOTOPbIE MOXKET pacIiagaThCsl ypaBHEHNE BTOPOI M BBIIIIE CTETICHE.

IToMuMO TpamUIIMOHHOTO U3YYeHUsI HEPABEHCTB C OMHOM ITIepeMEHHOM yJaImecs
TOJIyJalOT BO3MOXHOCTh HAYYNUTHCS pelllaTh HEPaBEHCTBA C ABYMSI ITIEpEMEHHBIMY 1 MX
cucTeMbl. BOCbMUKIIAaCCHUKY 3HAIOT, YTO TpachMKOM JIMHEMHOTO YpaBHEHMS C ABYMSI
nepeMeHHBIMU ax + by + ¢ = 0 siBisteTcs mpsiMasi, 1 Ha MHTYUTUBHOM YPOBHE UM ITO-
HSITHO, 4TO I'pachMKOM HEepaBEHCTBA C IBYMSI IEpeMEeHHBIMU ax + by + ¢ > 0 (ax + by +
+¢<0,ax+ by+c>0,ax+ by + ¢ <0) OyneT IBISITHCS MOIYILUIOCKOCTh, OTPAaHUYCH-
Has TIpAMO. DTH IpeACTaBIeHNUS MPU U3yJdeHUU ITyHKTa «JIMHEelHbIe HepaBeHCTBa
C IByMs TIepeMEHHBIMU M MX cUcTeMbl. Ipaduyueckoe m3obpaxkeHrne MHOXECTBA UX
pellIeHni» YTOUHSIOTCS, 1 BBOTUTCSI COOTBETCTBYIOIINIA aJITOPUTM I'padIeCcKOro pe-
LIEHUS TMHEMHOTO HEpaBEeHCTBA C ABYMS MIEPEMEHHBIMU. DTU 3HAHUS IIPUMEHSIIOTCS
TP PEIICHUH CUCTEM JIMHEIHBIX HEPABEHCTB C IBYMsI IIepEMEHHBIMH.

BoCbMHKITACCHUKM OCBaWBalOT METOIBI pPEIIcHUs IPOCTEUIINX CUCTEM Hepa-
BeHCTB ¢ mMomyiassMu. [Ipu pemeHnr cucTeM HEpaBEHCTB C OTHOI IepeMEHHOM I10-
SIBIISIETCSI BO3MOXXHOCTB ITOBTOPUTH CITOCOO pellIeHUs HepaBeHCTB ¢ MOAYJIEM, TaK KaK
aJITOPUTM PEIICHUS CUCTEMBI TIpeariojiaraeT IByKpaTHOE MPUMEHEHNE U3BECTHOTO C
7 KJ1acca aJlTopUTMa pellleHHsT HepaBeHCTBa ¢ MonmysieM. [1pu aToM Gosee ITOATOTOB-
JICHHBIX y4YalllUXCs MOXHO MTO3HAKOMUTD € TpapuuyeCKUM CITOCOOOM pelleHUs Togo0-
HBIX cucteM. [Ipu pelreHUM CUCTeM HEPaBEHCTB C ABYMs IEPEMEHHBIMM YJalllAeCsT
PACKpBIBAIOT MOAYJIb, MCIIOIL3YS €T0 OIpeesicHe, M OTPabaThIBAIOT YMEHHUE CTPOUTH
rpacduK HepaBEHCTBA C ABYMS MEPEMEHHBIMU.

XapaKTepI/ICTI/IKa AE€ATCJIbHOCTH YYallIuXCA

[Ipu u3ydyeHUU conepkaHUs BTOPOI IJIaBbI yYaluecs:

* npumeHsom U3y4YeHHBIC CIIOCOOBI IEHCTBUIM IUIST pelIeHUS 3a1a4 B TUIIOBBIX U
TIOMCKOBBIX CUTYaIUSIX;

* 000cHO8bI8aIOM TIPABUIIBHOCTH BBHITTIOJIHEHHOTO JIEHCTBHUS ¢ TTIOMOIIBIO OOpaIie-
HUS K 00IIeMY aJITOPUTMY, OTIPEACICHUIO;
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* CMpoAm MamemMamu4ecKyo modeas TEKCTOBBIX 3a[a4, MEPeBOIs UX YCIOBUE Ha
SI3BIK aJITeOPHI.

* cpasHugaiom Pa3NUYHbIE CITIOCOOBI PEUIEHUS CUCTEM JIMHEWHBIX YPABHEHUN U
CUCTEM HEPABEHCTB C MOJYJISIMU;

* QHaAU3UPYIOM CUCTEMBI JIMHEVHBIX YPABHEHUI U HEPABEHCTB C LICJIbIO TTOKUCKA
BO3MOXHOCTH YIIPOLUECHUS €€ PELICHUS;

* nAaHupyiom XOJ PELUCHUS U peaiu3yom noAy4eHHbli naaH IPY PELUEHUU CUCTEM
JIVHEWHBIX YPABHEHU U HEPABEHCTB;

* ucnoavzyiom GYHKUIMOHATBHO-TpaduiecKue MpeacTaBAeHUs 1Sl PEIICHUS CU-
CTEM YPABHEHUI U HEPABEHCTB;

* Modeaupyrom pellleHrWe HEPAaBEeHCTBA Ha YNPOIIEHHON YKCIOBOW MPSIMOU MpU
pELIEHUU HEPABEHCTBA U UX CUCTEM;

* cmpoam rpad@uUKU TUHEWHBIX YPABHEHUI U HEPABEHCTB C IBYMS IEPEMEHHBIMU;

* cmposm cnocob delicmeus AJisl pelleHUsI HOBOTO TUTIA 3a7ay;

* 3anucwvléarom CTOCOOBI NEWCTBUI C MOMOLIBIO aJTOPUTMOB, BBIOMPAIOT ajro-
PUTM M KCIIOJIb3YIOT €TO JJISI BBITIOJIHEHUS PA3JIMUHbBIX 33144,

* NPUMEHSIOM U3Y4eHHble Memodbl IS PelIeHUs 3a1a4 TPAKTUYEeCKO HarpaBJeH-
HOCTH;

Oco0enHocTH N3yYeHUs y4eOHOT0 CopepKaAHus

IMpu u3yyeHnu BTOpOU TIaBbl (KaK M BCEX OCTAJIBHBIX IJIaB yueOHWKaA) TUTaHU-
pOBaHUEM IMPEITyCMOTPEHBl YPOKU OTKPbITUSI HOBoro 3HaHus (OH3), cTpykTypa Ko-
TOPBIX 00ECIIEYMBAET BBINOJHEHME YIALMMUCS LIEJIOr0 KOMILIEKCAa YHUBEPCAIbHBIX
y4eOHbIX AeicTBUil. PaccMoTpuM crioco6 opranmsauuu ypoka OH3 Ha mpumepe
colepxaHust nyHkra 2.1.2 «MareMaTnyeckue MOAEIU 3aiad M CUCTEMbl JTMHEAHBIX
ypaBHEHUM ¢ AByMs IIepEMEHHBIMM».

B 3TOoM myHKTEe ydaliudecsi IpUMEHSIOT U3BECTHbIE UM IIIaru ajJifOpUTMa pelile-
HUS TEKCTOBBIX 3aa4 METOOOM MOICIMPOBAHUS IJIST PEeIlcHUs 3amad, CBOMSIINXCS
K pELIEHUIO CUCTEMBI ABYX JUHEHHBIX YPaBHEHUI ¢ ABYMs IepeMeHHbIMU. OHU yxXe
3HAIOT, YTO IIPU HEOOXOIAUMOCTH JIBE HEU3BECTHbIE BEIMYMHBI 0003HAYAIOTCS ABYMS
rnepeMeHHbIMU. BaXKHO OTMETUTH MOTMBAILIMOHHOE 3HAYEHUE COEPKAHUST ITOTO TTyH-
KTa: yyaluecs MOJDKHBI TTIOHSTh, UTO CUCTeMa JIMHEHHBIX YPaBHEHUI ¢ IByMSI Tiepe-
MEHHBIMU CTAHOBUTCS MOIITHBIM MHCTPYMEHTOM [IJIST PEIIeHUST TPAaKTUIECKUX 3a1a4.

YPOK OTKPBITHSI HOBBIX 3HAHUI BBICTPAUBAETCSI B COOTBETCTBUE C TPEOOBAHUSIMU
TexHojoruu aesreabHocTHoro merona JI.I. TlerepcoH (cMm. pazaen «IIpunoxeHue»).
Ha sTane MoTMBaLMy YYUTEIb MOXKET MPEIIOKUTD YYalllMMCs 00CyauTh anurpad K
JaHHOMY TTYHKTY ¥ BBICKA3aTh CBOM MBICJTU TI0 TIOBOJTY BBICKAa3bIBaHUSI (hpaHILy3CKOTO
matematuka XKt Aupu [Tyankape.

J17151 CaMOCTOSITEIBHOTO OTKPBITUSI PEKOMEHAYETCS MCIOJIb30BaTh 3amaHue Ne 142,

PaccMoTpuM TiprMep CTPYKTYpPBl OTKPHITHSI HOBOTO 3HAHUSI.

1. Hogoe 3nanue: anrOpUTM peLICHUS 3ada4, CBOMSIINXCA K PEIICHUIO CUCTEMBI
IBYX JIMHEHHBIX YPaBHEHU C IBYyMsI TIePEMEHHBIMM.

2. Akmyaauzayus.

Iloemopumy: anropuT™M pelleHUs] TEKCTOBBIX 3alady METOAOM MOICIMPOBAHMS
(Ne142).

3. 3adanue na npobHoe deiicmaue.

Pemure 3amavyy ¢ MOMOIIBIO CUCTEMBI YPABHEHUH ¢ IBYMS iepeMeHHBIMU (N2 142
(1,8)).

4. Qurcauyus 3ampyoHeHus.

41 He MOry pelIuTh 3afa4y C IMTOMOILbI0O CUCTEMbI YPABHEHUI C IBYMSI ITEpEMEH -
HBIMU.

S1 He Mory 060CHOBaTh CBOI1 CITOCOO pellleHMsT 3aJja4i COTJIACOBAaHHBIM B KJlacce
3TaJIOHOM.
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5. Qukcayus npuvuHsl 3ampyOHeHUS.

He usBecTeH aJiropuT™ pellieHus 3a1a4, CBOASIIUXCS K PEIICHUI0 CUCTEMBI IBYX
JIMHEWHBIX YpaBHEHUI C IBYMSI IEpEMEHHBIMMU.

6. Llenv yuebroii desmenvrHocmu.

YTOUHUTH U3BECTHBIM aJITOPUTM MOACIMPOBAHUS IJIs1 3alay, CBOMSILMXCS K pe-
IIEHUIO CUCTEMbI IBYX JIMHEWHBIX YPaBHEHU C IBYMS IIEPEeMEHHBIMU.

7. Qukcayus H08020 3HAHUSL.

OmKkpboims HOBOE 3HAHUE yUaIllecs MOTYT ¢ MCITOJIb30BaHUEM TEKCTa 3agaHus No
142 (1), mocye 4yero ¢ yyalmmucst 00cyXaaeTcs, moTpedoBaaach 1M UM KOPPEKTUPOB-
Ka y>e MU3BECTHOTO ajJirOPUTMa pelleHUsI 3a1a4 METOIOM MOAEIUPOBAHUS U €CIU 1A,
To Kakasi. OTBETbl 00001IAI0TCS U (DUKCUPYIOTCS C TTIOMOIIBIO aJITOpUTMa, BapuaHT
KOTOPOTO TPEICTaBICH B yUeOHUKE.

Ha smane nepsuunoeo 3axpensenus peKOMEHIYeTCS BEITIOJHUTh HECKOJIBKO 3a/Ia-
Huii 3 Ne143, Ne145, Ne146, nnsa camocmosmenvHoi pabombi yIalIiMCs MOXKHO TIpe/I-
JTOXUTH Ne 144,

Ha arane sxarwouenus 6 cucmemy 3nanuil yIaluuMcsl IpeiaraeTcs BHIMTOJTHUTD No
150. JI1a moBTOpEHUSI MOXHO BBIIIOJTHUTH OJHO WMJIM HECKOJIBKO 3aJaHWil U3 pasje-
na noemopenus, HanipuMep, Ne 153 — 155, KoTopblie TOTOBSIT yJalIUXCsl K CIEAYIONIei
TeMe «CUCTEMBI IBYX YPaBHEHUI ¢ MOLYJISIMU».

Ha sTane pedekcuu MOXHO BEpHYTbCs K dnurpady M MpeaIoXUTh YYalluMcs
MMPOKOMMEHTUPOBATh €TI0 ¢ TOYKW 3peHUS 3HAHWI, MMOJYYSHHBIX UMM Ha ypoke. [1o-
CJI€ 3TOro y4yallMMCs IIpeaaraeTcsl OLIEHUTDh MPOLIECC U Pe3yJIbTaT CBOe paboThl Ha
ypoke. B kauecTtBe 00s13aTesIbHOM vacmu domauiHe2o 3a0anus yIUTeJIeM BhIOMpPAIOTCS
3a7aHus U3 pasaeiia, OoTMeYeHHOro 0ykBoit «/I». C yyeToM BO3pacTHBIX OCOOEHHOCTEI
yJaIIuxcsi peKOMEeHIYeTCsl IPUBIeKaTh K OTOOPY IOMAIITHETO 3amaHMsI CaMUX yda-
muxcs. 3amaHus paszenna, oTMe4eHHOro 0yKBoii «C», BBIMOJHAIOTCS Ha YpoKe B OoJiee
MOATrOTOBJICHHBIX KjIaccaxX WM 3aJal0TCs Ha JOM B KayeCTBe He0Os3aTeJIbHOM 4acTh
JIOMAIITHEeTO 3alaHus (3TU 3adaHus BBITIOJHSIOTCS TOJIBKO MO KEJaHWIO yJalluxcs,
IIpY KX MIPOBEPKE OLIEHMBAETCS TOJIbKO YCIIEX).

Kpome ypoka OTKpBITHSI HOBOTO 3HAHUS, OCHOBHBIE CTPYKTYPHBIC JIEMEHTHI KO-
TOPOro PaCCMOTPEHBI BHIIIIE, IUIAHWUPOBAHUEM IPEAYCMOTPEHBI U IPYrUe TUIIbI ypO-
KOB: YPOKU pegaexcuu mpeHupo8o4Ho20 U KOPPeKUUOHHO20 muna, Ie y4alluecs BbI-
pabaThIBAIOT M 3aKPEIUIIIOT CBOE YMEHME IPUMEHSTH HOBBIE TOHSITHUS M CITOCOOBI
JIEWCTBUIA, Y4aTCS CAMOCTOSITENIbHO BBISIBJISITD M MCIIPABJISATh CBOM OLUMOKU, KOPPEK-
TUPOBaTh CBOIO Y4eOHYIO AesTebHOCTh. Ha pediieKCMBHO-TPEHMPOBOYHOM YpPOKeE
Ha IIepBbI IIaH BBIXOAUT OTPabOTKa MPEIMETHBIX YMEHUIA, OMHAKO B COOTBETCTBUU
CO CTPYKTYpPOU 3TOTO ypoKa OTpabaTHIBACTCSI M YMEHUE BBIIIOTHSITH KOPPEKIINIO pe-
3yJIbTaTOB CBeil paboThl. Ha pedieKCMBHO-KOPPEKIIMOHHOM YpOKe Ha IepBblii T1aH
BBIXOIUT OTPabOTKa MeTalpeIMETHBIX YMEHMI (CIIOCOOHOCTh K (hMKCALlMU MeCTa U
MPUYMHBI OIIMOKM, CTPOUTD TIJIaH BBIXOA M3 3aTPyIHEHUs] HA OCHOBE pehJIeKCUBHO-
ro caMoaHajIu3a), OJHAKO BCE 3TU YMEHMSI (DOPMUPYIOTCS 3a CYET MPEAMETHOIO CO-
JIepXKaHuUs.

B koHule M3yueHuMs Kaxmoro maparpada ydyamummcsl IpeajaraeTcsl CChbLIKa Ha
9KCIIPECC-TECT, KOTOPhI MOXHO MCIIOJIb30BaTh IS YPOKa pedeKcuu Uil B Kade-
CTBE JOMalllHeil paboThl (BO BTOPOI IIaBe UX JBa).

IlnanupoBaHMEM TakKXKe IIPEIYCMOTPEHBI U YPOKU 00yuaoue2o KOHmpos, Ha HUX
BBIIENISIETCS IBa ypoka. Ha mepBoM M3 HUX ydaluecs MUIITYT KOHTPOJIbHYIO paboTy,
BBIMOJIHAIOT CaMOIIPOBEPKY IO 00pa3ily U IPOBOIST CAMOOLIEHKY, a Ha BTOpOM (I10-
cJie TIPOBEPKM padOTHI YIUTENIEM) — YJaIIMeCs UCIIPABIISIOT OIMMOKNA W BHIITOTHSIIOT
paboTy HaJ OIIMOKAMU B COOTBETCTBME CO CTPYKTYPOI YpOoKa 00ydyarolero KOHTpoJIs.
[lepen npoBeaeHreM KOHTPOJIbHOM pabOThl pEKOMEHIYETCSI IIPOBECTU YPOK pedIiek-
CHM C UCTIOJIb30BAaHUEM CO/Iep>KaHUsSI COOTBETCTBYIOIIETO pa3nesa «3amaduu it caMmo-
KOHTPOJISI».
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§ 1. Cucrembl JTMHEHHbIX YPABHEHUI

I1.2.1.1. KoimuecTBO penieHuii CHCTEMBI IBYX JJMHEHHBIX YPABHEHUIA
¢ IByMSI IepeMEHHBIMH

OcHoBHBIE coaepkare/ibHblIe 1e/In:

1) copmupoBaTh yMEHNE HAXOAUTh KOJTUYECTBO PELICHUS CUCTEM IBYX JIMHEHHBIX
YPaBHEHUIA C IBYMSI TIEPEMEHHBIMU C HEHYJIEBBIMU KO3 DUIIMeHTaMu 1py TiepeMeH-
HBIX;

2) chopMHUpPOBaTh IPEICTABICHUE O CIIOCO0E HAXOXICHUSI KOJIMYECTBA PEIICHUIA
CHUCTEMBI, cojiepKalleil HyleBble KO3 OUIIMEeHTH TPY TTepeMEHHBIX;

3) MOBTOPUTD U 3aKPETUTh: CIIOCOO TMepeBoAa MepuoaNYECKOi AeCATUYHON Jpoou
B OOBIKHOBEHHY10; criocod HaxoxaeHuss HOK uucen, nmpeobpa3oBaHue BbIpaKEHUN,
CoMepXKalllNX CTEIEHU C UCITOJIb30BAHUEM CBOMCTB CTENEHEN C OMWHAKOBBIMU OCHO-
BaHUSIMU.

J1J1s1 caMOCTOSITEILHOTO OTKPBITHS CITOCO0a HAaXOIUTh KOJTMYECTBO PELIEHUS] CUCTEM
JIBYX JIMHEHHBIX YPAaBHEHUU C IBYMSI TIEPEMEHHBIMU PEKOMEHIYEeTCsI UCTIONb30BaTh CU-
cremy 3amaHuii Ne 128 — 130.

IMpuBeneM npumepnl peieHus K 3aJaHUAM 13 TAHHOTO MyHKTA.

Nel28

VYyaniecss MOTYT MPEUIOKUTE CISAYIONINI BapuaHT IpyIIUpPoBKU. [IpssMble MOX-
HO pa30uTh Ha JABE I'PYMIIbI: B IIEPBOIi rpyIIie OyayT MpsiMble, MapajjieibHble b, a BTO-
poii — mpsiMBIe, TIepeceKatommecs ¢ mpssMmoit b. [1pu 3ToM MHTEpecHO OymeT 0OCYInTh
BOIIPOC O TOM, B KaKyl0 Xe TpYIIIy IoMaaeT caMa npsaMmas b (ecau ucnoaviosams gakm,
umo npsamas napaiienva cama cebe, mo npamas b nonadaem 6 nepgyio epynny, ecau Hem,
mo amom cnocob pazdueHust NPU3HAemcs He8epHbvIM U 05 NPAMOIL b gbidensiemcst omoenvbHas
mpemos epynna «npamas b u coenadaroujue ¢ Heil npsmole»).

OTU NpsiMble MOXHO pa30UTh U APYTMM CIIOCOOOM — Ha TpU Ipylmnbl. B mepBylo
BOIIYT MpsiMbie b, ¢ U d, BO BTOpPYIO — TIpsiMasi a, B TpeThlo — mpsimas e. [1pu aTom oc-
HOBaHME TSI TPYIIIIMPOBKY OyIeT Ciemyloliee: JI00bIe IBe MPsIMbIC, IIPHMHAICKAIINC
Pa3HBIM TPYIIIIaM JOJDKHEI TIepeceKaThCsI, a IPSIMBIC OMHOM TPYIITH — HET.

BaxHo, 4T0OBI yyalrecs IOHUMMAaJIU, YTO MpsiMasi € UMeeT 0011IMe TOUKU HE TOJbKO
C TIpSIMOIA @, YTO M300PaKEHO Ha PUCYHKE SIBHO, HO M CO BCEMU OCTAJTbHBIMU TIPSIMBIMU
3TOTrO PUCYHKA.

OrtBeyast Ha BOIIPOC O KOJIMYECTBE OOIIMX TOYEK IBYX IPSIMBIX Ha IUIOCKOCTH, yJa-
1IKecsl BCIOMMHALOT ciienytoluii pakt. JIBe rpsiMble Ha IIIOCKOCTU MOTYT JIM0O HE UMETh
00IIMX TOYEK (IIPSIMBIC TTApAJIJICIBHEL), TNOO UMETh POBHO OTHY OOIITYIO TOUKY (TIPSIMBIC
repeceKaroTcs), IMbo UMeTh 0ECKOHEYHO MHOTO OOIIMX TOUYEK (IPSIMbIe COBMANAIOT).

Ne129

Yuyainuecs: BCIOMMHAIOT, YTO rpauKu IMHERHBIX QYHKLIMIA y = ax + b ¢ pa3In4HbI-
MM K03(DUITMEHTAMM TP X TIepeceKaloTCs pOBHO B OJHOM TOUYKe. A TpadpyKy JTMHE -
HBIX (PYHKIUH y = ax + b ¢ oMMHAKOBBIMU KO3(DDUILIMEHTAMU IIPH X JINOO MapajieIbHbI
(ecau y HUX pa3IMYHbIe CBOOOIHBIE WIEHbI), JIMOO COBNAAAIOT (€CJIM Y HUX CBOOOIHbIE
YJIeHbI TOXE PABHbI).

ITosToMy pellieHKEe TOKHO ObITh CIEIYIOIIKM.

a)k=2.

6) k=2, b=3.

B) k MOXET OBbITb JIIOOBIM YKCJIOM, Kpome (—7).

Ne131

-2

4 -6
a) Tak kak 5 = 3 * B TO CUCTEMAa HE UMEET pellIeHUIA.
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2 3
6) Tak kak § * —2 , TO CUCTEMA UMECT CANHCTBCHHOC PCIICHUEC.

-3 0,5
B) Tak Kak ) = 3 = ;] , TO CUCTeMa UMeeT OECKOHEYHOE MHOXECTBO PEICHMIA.
2
5 -10
r) Tak Kak 1 # > TO CCTEMa UMeeT ¢AIMHCTBEHHOE PEIICHHE.
3 075 7 .
n) Tak xak 2 = - * 1 TO CUCTeMa He UMeeT PEIICHMIA.
1 -8 1 .
e) Tak Kak — =—=—, TO cCTeMa NMeeT OECKOHEYHOE MHOXECTBO PEICHMIA.

-1 8 -1
Nel32
a) Ecou a = 0, To HyJeBble KO3 GULIMEHTHI OyIyT B pa3HBIX YPaBHEHUSIX IIPU pa3-
JIMYHBIX TIEPEMEHHBIX, TTO3TOMY CCTeMa OYyIeT UMETh eAIMHCTBEHHOE PEIICHMIE.

, TO CUCTeEMa JIMOO OyAeT UMETh 0€CKOHEYHO MHOTO pellIeHUI,

Q=

a
Ecina=0wu 1 =
160 He GyneT uMeth petnennii. Otciona @’ =1 umm6o a=1, m6o a=-1.

1 1
Ecmu a=1, 1o 1 :T = 1 M cHcTeMa OyaeT MMeTh OECKOHEYHO MHOTO PEIIeHWIA.

-1 1 1
Ecim a=-1, 10 T = I * 1 U cucTeMa He OyJIeT UMEThb PelleHUIA.
0) Ecim a=0, 1o nepBoe ypaBHEHUE MpeBpaTuTcs B ToxmectBo 0 = 0, a BTopoe —
B x = 2 (y TIpU 3TOM MOXKET OBITh JIIOOBIM), TO €CTh CUCTEMa OyIeT UMETh OECKOHEYHO

MHOTO PELIEHUN.

a
Ecima=0u 1 =—, TO cucTeMa Jubo OyneT UMeTh 0ECKOHEYHO MHOTO pelleHUI,

ININIENY

o 2
160 He Oymer uMeTh pemeHuit. Otciona @ =a u a=1 (tak kak a # 0).

11 1
Eciu a=1, 10 171 # 5> U crcTeMa He OyIeT MMETh PeIlIeHUH.

B) Eciiu a =0, To ipu 11060M b IepBoe ypaBHEHHE IIPpeBpaTUTCS B TOXIAeCTBO 0 = 0,
a BTopoe B —y = () (x MpM1 3TOM MOXET OBITb JIIOOBIM), TO ECTb CUCTEMA OyIeT UMETh Oec-
KOHEYHO MHOTO pEIICHUIA.

a -a
Ecmna#0wu > = e TO CHCTeMa JIMOO OyAeT UMETh O6CKOHEUHO MHOTO PELIEHNA,
a —

1
7160 He GyzeT nMeThb petnernit. Otciona —a=-2a" u a= 5 (Tak xak a # 0).

ol —

1
Ilpu a= > HaM HY>XKHO UCCIIEA0BaTb PABEHCTBO

l\)l'—‘[\)\.—ah\)\@-

1 1
DTO paBEeHCTBO BEPHO TOJIBKO IIpu b = 5 3Haunt, npu a=—, b= > cucTeMa oyneT

MMeTh 0€CKOHEYHO MHOTO pemeHMﬁ.

1 1
Ecnu xe a= > b# — |, paBeHCTBO HEBEPHO U CUCTeMa He OyeT UMEThb PEIlleHUH.

2
Omeem:
a) a = —1 — HeT peuieHU, a = 1 — 6ECKOHEUHO MHOTO PELICHUIA;
0) a = 1 — HeT pelieHuii, a = 0 — 6ECKOHEYHO MHOT'O PELLICHUIA;
1 1 1
B) A= >’ b+ 5~ HeT pelieHuit, a = 0 — 0eCKOHEUHO MHOTO pellIeHU, a = bX b= )

— OECKOHEYHO MHOTO pe].HeHPIfI.
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W3 pa3nena )i mOBTOpeHUs: YUUTETh MOXET BbIOPATH JIIOObIE 3aMaHusI Ha TEMbI, KO-
TOpBIE 11€J1eCO00Pa3HO MTOBTOPUTH C KOHKPETHBIM KJIaCCOM, B 3aBUCUMOCTHU OT BBISIB-
JIEHHBIX Y yYaIIUXCS 3aTPYITHEHUIA.

PaccMmoTpuM pellieHre HeCTAHAAPTHBIX 32124 TAHHOTO ITyHKTA.

Ne140*
[IpenmonoxuM rpoTuBHOE. [1ycTh ypaBHEHUE YA
npsAMOM /, (CM. puc.) UMeeT BULL Y = bx + c. Y oT0i /
c

»

TIPSIMOIA CaMblIit OOJIBIIION YTII0BOM KO3 (MUILIMEHT,
B yacTHoCcTH b > c¢. Ho npsimMas /| miepecekaeT och

Op/IMHAT B TOYKE C OPIAMHATOMN ¢, mpsamas [, — B /
TOYKE C OPAMHATOM b, TPUIEM U3 pUCYHKA BUIHO, /
yto ¢ > b. TlonydyeHHBIE HepaBEHCTBA MPOTUBO-
pedar Ipyr IpyTy, CIeI0BaTeIbHO, TAKUX YHCEI &,

b ¥ ¢ He cyllIecTBYeT. —, / / 0

Omeem: He CYIIECTBYIOT.

Neld1*

Ecnu cucrema u3 TpexX TMHEWHBIX YPaBHEHWI MMEET eIMHCTBEHHOE pEIlIeHNE, TO
CUCTEMA, COCTaBJICHHAs1 M3 JIOObIX JBYX U3 3TUX TpEeX YpaBHEHMUI OyIeT UMEThb JIMOO
OJTHO, IMOO OECKOHEYHO MHOTO PEIICHUI.

a) 3aMeTuM, 4TO CUCTEeMa 13 TIePBBIX ABYX YPaBHEHUI OyIeT NUMETh €IMHCTBEHHOE

=Y

1 1
pelIeHne X = 35 y= 3 YT1oObI MCXOAHASI CUCTEMA UMETIa EAMHCTBEHHOE PEllIeHUE He-

00XOIMMO M TOCTATOUHO, YTOOBI YKa3aHHOE PEeIIeHNe ObIIIO pellIeHNEM TPETHETO YpaB-
11

HeHuda, T.e. —+4-—=3=a.
5 5

0) 3amMeTHUM, YTO CUCTEMa U3 MEePBIX ABYX YpaBHEHUI OyaeT UMETh eAMHCTBEHHOE
pemenue (1; 0), ecm a # 2. B aTOM cirydyae, 9TOOBI MCXOMHAS CUCTEMa MMeIa eaUH-
CTBEHHOE pellieHre (aHATIOTMYHO T1. (a)), HEOOXOAMMO U JOCTATOUHO, YTOObl b=2 .

AHAJIOTUYHO, CHCTEMa M3 BTOPOTO U TPEThEro YpaBHEHMIT OYIEeT UMETh €IUHCTBEH-
Hoe pemieHue (0; 0,5), ecnu b = 2. B aTOM cimyyae, 4ToObI MCXOAHAS CUCTEMA MMeJIa eIH -
CTBEHHOE pelIeHre (aHAIOTMYHO I1. (a)), HEOOXOIMMO U IOCTATOYHO, YTOOLI d =2 .

Iycth crcTeMa 13 NEPBBIX ABYX yPaBHEHMI UMEET OECKOHEYHO MHOTO PELLIEHMIA (3TO OyIeT
npy a=2). B a10M cityyae, 4To0bl UCXOAHASA CUCTEMA UMEJIA IMHCTBEHHOE, HEOOXOIMMO U
JIOCTAaTOYHO, YTOOBI b # 2 (MHAue cuctemMa OyleT UMeTh OeCKOHEUHO MHOTO PEILIEHHUIA).

AHaJIOTUYHO, €CJIM CUCTEMA M3 BTOPOIO U TPEThETO ypaBHEHUI NMEET OECKOHEYHO
MHOTO pelleHuii, To b=2 ua+2.

B) PaccMotpuM aBa cityyas: a=b ua =+ b.

Iycts a=b.

3aMeTUM, 4YTO €CJIM YUCIa X U y OYAyT pPelleHUsIMU TPEThero ypaBHEHUsI, TO OHU
TaK:Ke OYIOyT U peIlIeHUSIMU TIEPBOTO YpaBHEHMS (TaK KaK IepBoe YpaBHEHHE TTOTyJIacT-
csl U3 TPETbero yMHOXeHMeM Ha a). Takum o0pa3oM, UCXOAHAs CUCTeMa UMEET eIMH-
CTBEHHOE pellleHHe TOTIa M TOJIbKO TOTIa, KOTa eIMHCTBEHHOE PEIlleHNE NMEET CHUCTe-

a
Ma, COCTaBJIE€HHAsI U3 BTOPOTO W TPEThEro ypaBHEHUIA. A 3T0 OymeT, Korga —— ¢T , TO

_a->5
a3V a3
IIycth a # b. Torma cuctema U3 MEPBOrO U TPETHETO YpaBHEHUS OYAeT UMEThb €IUH-
ctBeHHoe pemrenue (1; 0). Ho Torma aTo penieHue NOMKHO OBITH pEelIEHUEM BTOPOTO
ypaBHEHUS, OTKynaa =35 .
Omeem:

a)a=3: (E,lj,
55

ecTb a # 3. [1pu Takux @ peuieHrueM CUCTEMBI OyIEeT X =

47



6)a=2,b%2: (0;%j,a¢2,b=2:(1;0).

2 a-5
B)a=b=+3: [—;—j,a=5,a¢b:(1;0).
a-3a-3

I1. 2.1.2. MaremMaTHYecKue MOJIEJIM 321249 U CHCTEMbI JIMHEHHDbIX yPaBHEHHA
C JIByMsI TiepeMeHHbIMH

OcHoBHBIE coaepzkaTebHbIC eI

1) chopmmpoBaTh yMeHHE pellaTh TEKCTOBBIC 3aa4M ¢ TIOMOIIBIO CHCTEM JIMHE -
HBIX YpaBHEHUH ¢ IBYMs ITepeMEHHBIMU;

2) MOBTOPUTH U3BECTHBIN aJITOPUTM PEIICHUST TEKCTOBBIX 3a1a4 METOIOM MOJEIH-
pPOBaHMUS; TIOBTOPUTDH MOHSITHUE COCTABHOTO YKCJIA; TIOBTOPUTH MOHITUE MOMIYJIS U 3a-
KPEINUTh YMEHUE TIPUMEHSTh €ro JUIsl BHIYMCACHUI U pellieHUsT ypaBHEHUI; TOBTOPUTh
AJITOPUTM PEIICHUS YPaBHEHMIT ¢ MOIYJISIMU ITyTeM BEIICJICHUS IIPOMEXKYTKOB.

B aTOM myHKTE yyaimecst IPUMEHSTIOT M3BECTHBIE UM 11ard aifOpPUTMa PEIIeHUS TeK-
CTOBBIX 33124 METOIIOM MOJIEIMPOBAHMS IS PEIIeHMS 3a1a4, CBOMSIIMIXCS K PEIIEHUIO CH-
CTEMBI JBYX JIMHEHBIX YPaBHEHUI ¢ AByMST iepeMeHHbIMU. OHM Y3Ke 3HAIOT, YTO TIpY He0O-
XONUMOCTH JIBE HEM3BECTHBIE BEIMUYMHBI 0003HAYAIOTCSI IBYMS TlepeMeHHBIMU. OHU YTOUHSI-
TOT 15T ce0s1, UTO B 3TOM CITydae Ha 3Tarle IOCTPOSHUS MAaTeMAaTUIeCKON MO UMHA MOXKET
OBbITh MOJTyYeHa CHCTeMa JIMHEHHBIX YpaBHEHUN ¢ ABYMsI TIEpEMEHHBIMU, pelliaTh KOTOPYIO
OHU y3Ke HaydWIHCh. JIJIST TOro YTOORI YUaAIMecss CAMOCTOSITEILHO CEJIAMM BBIBOJ O TOM, 9TO
M3BECTHBII UM aJITOPUTM HE MEHSIETCS, PEKOMEH/TYeTCsI UCTIONb3oBaTh No 142,

[TpuBeneM npumMepbl pemmieHus K 3aIaHASIM 13 JaHHOTO ITyHKTA.

Nel46

Ha nyxaiike pocau 35 oqyBaHYMKOB, HEKOTOPbIE U3 KOTOPBIX ObLTA OENbIMU, a
ocTaJibHbIe — ellle KeAThIMU. [Toclie Toro Kak 8 6eJIbIX OIyBaHYMKOB O0JIeTeNN, a 2 XKe-
TBIX — TIO0EJIEIIN, XKEJITHIX OAYBAHIMKOB CTAJIO BIBOE 00JIbIIIe, YeM Oenbix. CKOJIBKO Oe-
JIBIX ¥ CKOJIBKO XXEJIThIX OYBaHUMKOB POCJIO Ha JiyXkalike BHauajie?

Pewenue.

ITycTh X — KOJIMUYECTBO OEJIBIX OAYBAaHYMKOB, a Y — KOJIMYECTBO XeAThiX. Konuye-
CTBO MOXET BbIPaXaThCsI TOJIBKO MOJOKUTEIbHBIM YMCIOM, TO ecTbx > 0 1y > 0.

BHauajse ux o011ee KoJaM4ecTBO COCTaBsIO 35 01yBaHYMKOB.

(x — 8 + 2) — cTonBKO OEJIbIX OMYBAaHYMKOB CTaJI0, ITOCJIE TOTO KakK 8 U3 HUX 00JieTe-
JIN ¥ TIOSIBIJIOCH 2 OEJIBIX;

(¥ — 2) — CTOJIBKO XXEThIX OMYBAHYUKOB CTAJIO, TTOCJIE TOrO KaK 2 U3 HUX MOOEeIH.

I1o yciioBuUIO XKeJIThIX OyBAaHUMKOB CTaJIO BABOE OOJIbIIIE, YeM OeIbIX.

CocTaBMM MaTeMaTUYeCKyr0 MOJIEJIb 3a1a4u:

x+y=35

y-2=2(x-8+2) P

x>0

y>0

Pewmm cucteMy ypaBHEHMIA:

x+y=35 x+y=35 x+y=35 x+2-10=35 x=15
{y—2:2(x—8+2)<:> y—2=2x—12©{y=2x—10© y=2x—10 |y=20"

CooTHeceM MOJIydeHHOE PEIIeHNE C OCTATHbHBIMA COOTHOIICHUSIMU TTOJTYIeHHOMN
monenu: 15> 0 u 20 > 0. 3HayuT, Ha JyxKaliKe BHauajie pociao 15 6eabiX 0MyBaHYMKOB 1
20 XeNnThIX.

Omeem: 15 6enbix u 20 XeNTbIX.
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Ne 150

W3 nByX IyHKTOB, pacCTOSTHUE MeXIy KOTOphIMU 90 KM, HOJIKHBI BRIEXaTh HABCTPE-
4y ApYT APYTY ABa Bejocuriequcta. Eciiv BTopoii Besiocunenuct Belenet Ha 1,5 yaca mos-
K€ TIEPBOr0, TO OH BCTPETUT IIEPBOT0 BEJIOCUIIeNCTa yepe3 3 yaca Mocjie Hayajua CBOEro
JIBUXeHUs. Eciii BTOpOii BeJIOCUTIENUCT BbleNET Ha | yac paHblIe MEpBOTO, TO OH BCTPe-
TUT TiepBoro yepes 4 yaca. C KaKoil CKOPOCTBIO IBUTANICS KaXKAbIil U3 HUX?

Pewenue.

IlycTh X KM/4 — CKOPOCTb BTOPOTO BEJIOCUTIENNCTA, a ) KM/4 — CKOPOCTb TePBO-
ro. CKOpOCTb ABMXKEHUS MOXKET BbIPAXKaThCS TOJIBKO MOJIOXUTEIbHBIM YHCIOM, TO €CTh
x>0umy>0.

B nepBoii cutyaimy BTOpO BEJIOCUIIEAUCT A0 BCTpeud mpoexan (3x) KM, a mep-
BBIN — (4,5y) kM.

Bo BTOpOIi cuTyaliu BTOpPOI BEJOCUIIEAUCT A0 BCTpeuu mpoexan (4x) KM, a mep-
BBIN — (3y) KM.

Ilo ycnoBuio pacctossHUe MeXAY AByMs IyHKTaMu 90 K.

CocTaBUM MaTeMaTUYECKYIO MOJIEJIb 324K

3x+4,5y=90

4x+3y=90

x>0 TxX=ny=?

y>0

Pemmm cucreMy ypaBHEHMIA:

3x+4,5y=90 x-15y=0 x=1,5y x=15
{4x+3y=90 T Vax+3y=90 7 |4-15p+3y=90 7 |y=10"

CooTHeceM TOJyYeHHOE PellleHWe C OCTAIBHBIMU COOTHOILIEHUSIMU TIOJYyYeHHOMN
mozenu: 15 > 0 u 10 > 0. 3Ha4uT, CKOPOCTH TIEPBOTO Besocurenrcra ooiia 10 km/4, a
BTOpOro — 15 km/4.

Omeem: 10 km/a 1 15 km/4.

W3 pa3nena 1A NMOBTOPEeHUS] YKaXKeM MPUMEPHI PEIlieHUsI U OTBEThl K 3aJaHUSIM,
BBITIOJIHEHME KOTOPBIX PEKOMEHIYETCsI. YUUTEIb MOXET BbIOpaTh U IPYyTUe 3aJaHus Ha
TeMbl, KOTOPbIE 11€JIeCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTHU OT
BBISIBJICHHBIX Y YUYAIIIUXCS 3aTPYIHEHUNA.

Ne153—55 HampaBiieHbl Ha IMMOATOTOBKY K M3YYEHUIO clieAytomieil TeMbl «CrucTeMbl
JIBYX JIMTHEWHBIX YPABHEHUI C MOTYIISIMU».

PaccmoTpuM pelieHue ypaBHeHU ¢ MmoayisiMu U3 Nel55

Pewenue.

B) |2x+4|=|x+2|

VIOGHO NPUMEHUTH ANTOPUTM pelleHUus] ypaBHEeHMs Bua |ax+b|=|cx+d|
(7 xnacc).

1. Haiitu kopHU ypaBHeHUSI 2x + 4 =x + 2 & x =—=2.

2. HaiitTu KOpHU ypaBHEHUSA 2X + 4 =—(x+2) & 2x+4=—x—-2 < x=-2.

3. B oTBeT 3amucaTh MHOXECTBO HAaliIEHHBIX KOPHEA.

Omeem: —2.

n) | x+4|+|x-3|=4

[IpuMeHNUM aaTOPUTM PEIICHUST YPABHEHMS C MOIYJISIMIU:

1. TTon 3HaKOM MOYJISI HAXOASITCS BhIpaxkeHusT: x + 4 u x — 3.

2. HaitneM KopHM ypaBHEHUIA:

x+4=0 x—3=0

x=-4 x=3.

3. OTMeTHM HailimeHHBIe KOPHU YpaBHEHUM Ha «YIIPOIIEHHOM» MOIEIN YMCIOBOM
MPSIMOIA M OIpeAeIMM HellepeceKalolMecs: YUCIOBbIe TPOMEXYTKH, HAa KOTOpbIE TaH-
HBIC YMCJIa pa30MBAIOT YHCIOBYIO MPSIMYIO.
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Yucnosole (—o; —4)
npomexncymxu

[—4;3)
—4<x<3

[3; +0)

x< —4 x=3

.
>

—4 3 X
4. IIpoBepynM, 94TO 0OBEAMHEHIE HAMICHHBIX YMCIOBBIX IIPOMEKYTKOB COCTABJISIET

BCIO YHCJIOBYIO MpsiMy10:  (—oo; —4)U[—4; 3)U[3; +0) = (—o0; +0).
5. YcraHOBUM TSI KaXXKIOTO M3 YMCJIOBBIX IIPOMEXYTKOB, UEMy PaBHO 3HAYCHUE
KaXXIIoOro MOJYJIsI, MUCTIOJIb3Ysl OIpeeIeHue MOIYJIS:
x+4, ecu x = —4 x—3, ecmu x = 3

|x+4|={ |x—3|={ ’
-x—4, ecrm x<—-4
IMony4yeHHBIE pe3yIbTaThl 3aUIIEM B TabJIULIE.

3—x, ecrm x < 3

ITpoMexyTKu
(—o0; —4) [—4;3) [3; )
BripaxeHus
|x+ 4| —x—4 x+4 x+4
|x — 3] 3—x 3—x x—3

6—7. J1ns1 KaXa0ro YMCA0BOrO IMPOMEXYTKA 3allMIlleM W PELIMM MCXOAHOE ypaBHe-
Hue 6e3 3HaKOB MoayJisd. Kaxknplii U3 IMoTydYeHHBIX KOPHEi poBepsieM Ha TTPUHALIEXK -
HOCTb pacCMaTPUBAEMOMY YHCIIOBOMY IIPOMEXKYTKY.

1) xe(—o0; —4) 2) xe[—4; 3) 3) xe[3; +w)
(—x—4)+B3—-x) =4 x+4)+B3—-x) =4 x+dH+x-3)=4
—x—4+3—x=4 x+4+3—-—x=4 xt4+x—-3=4
-2x—1=4 0-x=-3 2x=3
—2x=5 Hert xopHeii. x=1,5
x=-2,5 1,5 ¢ [3; +o0)

—2,5 ¢ (—o0; —4). Het KopHEeii.
Omeem: HET peIIeHUIA.
PaccMoTpuM pellieHre HeCTAHAAPTHBIX 32124 TAHHOTO ITyHKTA.
Ne 161*
ITycTh x py06. — 00111251 CTOMMOCTh KOH(ET nmepBoro copra. Toraa od1ias CTOMMOCTh

X
Bcex KoHQeT 2x pyd. IIpu 3TOM KOH(ET MepBOro copra y NpoaaBIIMLIbI ObLIO 300 KT, a

X X
BTOPOTIO — —— KL TO €CTh BCEro v Hee —— +—— KT KOH €T, KOTOPBIC H HO ITpoaaThb
P 200 y 300 200 ‘1’ PRIE HYXHO TPOA

2x
3a 2x py0. Torma neHa cMecu JOJIKHA COCTaBUTH ~ X - 240 py6.

- + -
300 200
Omeem: 240 py6.

Ne 162*
ITycTh CTOMMOCTH CAaHABMYA X LIEHTOB, YaIlIKN KO(e — y [IEHTOB, IIOHYNKA — Z IIeH-
4x+y+10z=169
3x+y+7z=126 °

JIOMHOXWM IIepBOE YpaBHEHME Ha 2, a BTOPOE Ha 3, M BBIYTEM MOJTYYCHHBIC YpaBHE-
HUA ogHO U3 npyroro. [ToayduM ypasHeHue X+ y+2z =40, Dro u 6yneT o3HayaTh, 4TO
CaHABMY, Yallika Kode ¥ MOHUNK cTOUT 40 IIEeHTOB.

Omeem: 40 1LIEHTOB.

ToB. Torma Mmojay4yum cCUCTeMy: {

50



I1. 2.1.3. Cuctembl IBYX JMHEHHBIX YPABHEHUIA
¢ MOIYJISAIMH

OcHOBHbIE COIepKATEIbHbIE IEJTH:

1) chhopMHupoOBaTh YMEHUE pelllaTh CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHMI C IBYMS
MepEMEHHBIMU C MOIYJIEM;

2) TOBTOPUTH TIOHSTHE KPAaTHOTO M 3aKpenuTh ymMeHue HaxoauTb HOK umcern,
TIOBTOPUTH U 3aKPEMUTH CITOCOO pellIeHUs IMHEHHOTO HEPaBEHCTBA C OJHOM TIEpeMeH -
HOW, TOBTOPUTD MOHSITHE TIepeceueHrs U OObeIMHEHUST MHOXECTB.

J1J1s1 CaMOCTOSATEILHOTO OTKPBITHS JITOPUTMA PEIIIEHUS CUCTEM JBYX JIMHEIHBIX ypaB-
HEHUI ¢ IByMsI TIepEMEHHBIMU C MOIYJIEM PEKOMEH/IYeTCs MCTIOIb30BaTh No 163 — 164.
Ipu pemieHnn ypaBHeHUsl, MpeIokeHHOTO B Ne163, yyaiuecst akTyaIu3upyIoT CIo-
c00 «PacCKpBITHSI» MOMYJISI, KOTOPBIN JISDKET B OCHOBY COCTaBJICHUSI HOBOTO aJirOpUTMa
(Ne 164).

IMpuBeneM npumepsl penmieHns K 3aJaHUSIM 13 TAHHOTO TTyHKTa!

Nel65
2x+3|y|=1

5) 7=t
4x+6y=-5

ITo onpeneneHuo Moay sl YUCHa:
| | y,ecmay = 0
y =
-y,ecmny <0 -
3Ha4YuT, pacKpbIBasi MOAYJb, PACCMOTPUM [1BA CIIy4asl.

1 cayvait
Ecnu y > 0, To cucTema ypaBHEHUI UMEET BUI:
2x+3y=1|2 4x+6y=2 . 4 6¢ 2
= = , —=—F—
Ax+6y=—5 dxi6y=—5 HET pellleHM, TaK KaK 17675
2 ciyyai
Ecnu y <0, To cucteMa ypaBHEHUI UMEET BUL;

3
2x-3y=1]2  [4x—6y=2 8x=-3 TR
4x+6y=-5 < 4x+6y=-5 2x-3y=1 ~ 7

Y= BT

3HaueHue y yOoBJIeTBOPSIET yeiaoBuio y < 0.
O06o006111as aBa ciayyasi, mojydaem, 4to mmpu y > 0 cuctemMa ypaBHEHUI He UMEET pe-

3 7
IIeHUi, a mpu y < 0 UMeeT pelieHne (——; j .

8 12
3 7
Omeem: (_g’_ﬁj'

2| x+3y|=1
3x-2y=4.
IMo onpeaeneHuIo MOLY/Is YUCIA:

| 3 | x+3y,ecmux+3y >0
x+3y|=
Y —x-3y,ectu x+3y <0~

3HaYMT, pacKphIBask MOIYJIb, PACCMOTPHUM JIBa CITydas.

1 ciyyait

13
2x+3y)=1  [2x+6y=1 2e+6y=1 | o [llx=13 RET]
3x—2y=4 3x-2y=413 7 Jox—6y=12| © Tlox+6y=1"1] 5

22
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R = >0 —

13 ,( S\, 2_15_2 15_11_1
T2 2 n 2 2

IIposepuMm ycimoBue x +3y > 0: ﬁ+3- 5
BEPHO.
WMHave 370 MOXXHO 000CHOBATH CAEAYIOIIMM 00pa3oM.

Ycnosue x +3y > 0 BepHO, TaK KaK Mbl paccMaTpuBaJi ciydait 2(x + 3y) = 1 < x +

+3y=0,5.
2 ciyyaid
2(-x-3y)=1 -2x—-6y=1 2x-6y=1 ~-1lx=11
{3x—2y:4 < {3x—2y:4 (=3 7 {—9x+6y=—12‘ ®e {—2x—6y=1 <
x=1
NN

IIposepum ycnoBue x +3y < 0: 1 +3 - (—0,5) = —0,5 <0 — BepHo.

HMHave 3T0 MOXXHO 000CHOBATH CIIECAYIOIIM 00Pa30oM.

VYcnosue x +3y < 0 BepHO, Tak KaK Mbl paccMaTpuBaiu ciaydait 2(—x — 3y) = 1 &
< x+3y=-0,5.

3.5V, ...
Omeem: (H, 22j,(1, 0,5).
Ne166

4x+6y=2
®) 12/ x|+3]y|=4

[MpumeHss ompeneneHre MOIYJIST YUCTA, TTOTYIaeM YEThIpe CIydasl pelleHUs
JaHHOUW cucTeMbl ypaBHeHui: 1) x =20,y > 0; 2)x>0,y<0; 3)x<0,y<0;

4)x<0,y>0.
1 cayyait
4x+6y=2 . 4_6¢2
2x43y=4 <> HET pelIeHn i, TaK KaK 57371
2 cayvan
4x+6y=2|:2 2x+3y=1 4x=5 x=1,25
o S .
2x-3y=4 2x-3y=4 2x+3y=1 y=-05
ITposepum ycnoBue x = 0,y < 0: 1,25 > 0u —0,5 <0 — BepHO.
3 cayyait
4x+6y=21:2 2x+3y=1 . 3 L1
x3y—4 x_3p=4 < HET pelleHu, TaK Kak 55371
4 cayyai
4x+6y=2]2  [2x+3p=1 6y=5 y=2
RS ® < & 6
—2x+3y:4 —2x+3y:4 2x+3y:1 x=—-0.75
5
ITposepum ycnoue x <0,y > 0: —0,75<0u 3 2> 0 — BepHoO.

Omeem: (1,25; —0,5); (—0,75;%j .

W3 pasngena ans moBTOpPeHUs PEKOMEHIYeTCS BBIMOJHUTH 3agaHust Nel71—-172,
TaK KaK OHU TOTOBAT YYaIIMXCS K M3Yy4eHHI0 TeMbl «CHUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HepaBeHCTB». B Nel72 mpenaraeTcs obpasen opOpMIICHUS peIIeHUS.
Yuyurenb MOXeT BbIOpaTh W ApPyTHe 3alaHUs HA TEMbl, KOTOPBIE 1EJeCO00pPa3HO
MOBTOPUTh ¢ KOHKPETHHIM KJIACCOM, B 3aBUCHUMOCTH OT BBISIBJICHHBIX Y yUaIIXCS
3aTpYAHEHUI.

PaCCMOTpl/IM PEIICHUEC HECTAHAAPTHBIX 34124 JaHHOI'O ITYHKTA.
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Nel76*
a) PaccmoTrpum nBa cityyas.
1 ciayyait. x—1>0, 10 ecth x > 1.
2x+3y=8
x-3y=-5"
. To ecTb B IepBOM ciydae peireHueM oyaer (1; 2)

2cnydail. x—1<0, toectp x<1.

-2x+3y=4

IMonyyum cucremy: {x— 3p=-5 Ee pemrenue (1; 2) He ymoBIeTBOPSIET YCIOBUIO
x <1 . To ecTb BO BTOpOM CJIydae pellleHnil HET.

0) TpeOyeTcst pacCMOTpPETH YEThIpE Cydas:

1) x+1>0,y-3>0. B 310M CiIyyae pelleHN, YIOBIETBOPAIOIINX YCIOBUIO, HET.

2) x+120,y-3<0. B stom ciyyae mmonyuum pemenue (1; 1).

3) x+1<0,y—-3 > 0. B 3T0M Cily4ae pelieHuii, yIOBIETBOPSIOLINX YCIOBUIO, HET.

4) x+1<0,y-3<0. B aroM ciyuyae pelieHni, yIOBIETBOPSIOIINX YCIOBHIO, HET.

B) 3aMeTuM, yto ecu @>0, 1o |[t|ma<t=1a.

TakuM 00pa3oM, Kaxnoe U3 MOAMOIYIbHBIX BbIPAXKCHUI MOXET IMPUHMMATh 1Ba
3HAYEHUSI, U MbI UMEEeM YeThIpe CITyvasl.

TMonayuum cuctemy: { Ee pemrenue (1; 2) ynoBiaeTBopsieT yeaoBuio X = 1

2x+3y+3=2 119

{ 3x42y-2=1" Pemas cucremy, monyyum [?,—gj . 3aMeTHUM, YTO HUKAKUX
IOTIOTHUTEIBHBIX YCIIOBUIM IIPOBEPSTH HE HY>KHO U [? —gj — pelIeHne UCXOTHOM CH-
CTEMBI.

2x+3y+3=-2 19 21

{ 3x42y-2=1 . B aTOoM ciyyae mojiyuum pelieHue [? —?j .

2x+3y+3=2

. B aTtom cinyyae monyuum pemenue (1; —1).

{3x +2y-2=-

2x+3y+3=-2 13 17

{3x+ 221" B sTOoM ciiydae moayyuM pelieHue (?,—?j .

r) TpeGyeTcst pacCMOTPETh YETBIPE CIydasl.
1) x-=2>0,y+1 > 0. B 3T0OM Cily4ae peleHNUI, yIOBIETBOPAIOILINX YCIOBHIO, HET.

16 31
2) x=22>0,y+1<0. B aTOM ciy4ae nonyyuMm pelieHme (?,—?j .

511
3) x-2<0,y+12>0. B aTOM Cily4ae ITOJyIuM peleHue (_E 3) .

4) x-2<0,y+1<0. B 310M Cityyae pelIeHUiA, YIOBJIETBOPSIOLINX YCIOBUIO, HET.

Omeem: a) (1;2);6) (1; 1); B) (11 9j, (19 21) (1,—1); ( 157j’r) (§;_%j;

5)° 5
(_éﬂj
39 )

Nel77*

3aMeTHM, YTO U3 KaXI0ro OpeBHa moiydaeTcs Ha 1 uyp6adok OoJiblie, 4eM pac-
muioB. Tak Kak 4ypOayKoB Ha 6 00JIblIe, YeM PACITWIIOB, TO 3aii1bl pacIIIN 6 Gpe-
BEH.

Omeem: 6 OpEBeH.

Nel178*

ITycTs mponwto x set. Torga 27+ x =33+ x) , otkyna x = 9. 3HauuT, ceityac oriy 36
JIeT, a ChIHY 12 J1eT.

Omeem: cuiny — 12 nieT, oty — 36 JeT.
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I1. 2.1.4. CucTembl IMHEHHBIX YPABHEHMIA C TPEMs U 0oJiee nepeMeHHbIMM

OcHoBHBIE coaepzkaTe/ibHbIC HEINn:

1) chopMupoBaTh yMeHHE pelliaTh CUCTEMbI C TPEMSI TIEpeMEHHBIMU;

2) chopMmrpoBaTh IIPEACTABICHNE O PEIICHNN CUCTEM M3 kK TUHEHHBIX YpaBHCHUIA
C 1 TIEpEMEHHBIMU;

3) 3aKpenuTb yMEHUE MPUMEHSITh CBOMCTBA CTEIIEHM ISl YIIPOIIEHUs YMCIOBBIX
BbIpaXXEHUI;, 3aKpPENUTh YMEHUE MPOBOAUTH PABHOCHUIIbHbBIE MPEOOPa30BaHMUsI LIEIbIX
anredpandecKuX BoIPaKEHUN.

JI1s1 caMOCTOATEILHOTO OTKPBITHA aJIFTOPUTMA PELICHUS] CUCTEMbBI C TpeMs Iepe-
MEHHBIMU peKOMeHayeTcsl ucrnosib3oBaTh No 179. IIpemioxeHHas cucTteMa Imo3BoJIsIeT
BBISIBUTb BO3MOXHOCTh MCIOJIBb30BaHUsS CIIoco0a MOACTAHOBKU U cIiocoba airebpau-
YECKOTO CJIOKEHUS JIJIST CBEACHUS CUCTEMbI C TpeMsI TIEPEMEHHBIMU K YK€ U3BECTHOMY
CJIy4yalo — CUCTEME M3 IBYX YPaBHEHMII C IBYMSI IIEPEMEHHBIMU.

Ipu pelieHUM CUCTEMBI YYalIUECsS MOI'YT KOMOMHUPOBATh N3BECTHBIE UM CIIOCOODI.

CHavana caoxcums TiepBble nBa ypaBHeHus. IMomyuurca 3x+3y=9, 1o ecrtb
y=3-x.

3aTeM ca0xcume TIEPBOE U TpeThe ypaBHeHud. Ilomyumrca 3x+3z7=9, 10 ectb
z=3-Xx. [lodcmasump BbIpaXeHWs I y W Z B NepBoe ypaBHeHue. [lomyuyurcs
x+2(3-x)+23-x)=9, orkyna —3x=-3 win x = 1. 3Hauur, y = 2, 7 = 2.

OtBert K cucteMme OymeT umeThb Bum: (1; 2; 2).

ITocJe BBITTOMIHEHMS 3TOTO 3aaHMsT PEKOMEHIYeTCsI pa300parh 0 TEKCTy yYeOHMKa
pellieHKe IPUMeEpPOB 1 1 2, B KOTOPHIX CUCTEMA HEe UMEET PEeLeHUs ¥ UMeeT OECKOHEYHO
MHoTo peleHuit. [Toce yero ciaemyeT 00001IUTh ClTydyan pellieH’s CUCTEMbI TPEX ypaBHe-
HUIA ¢ TpeMsl IEPEMEHHBIMU JIJISI CUCTEM M3 /1 JIMHEHHBIX YPaBHEHUI C # TIEPEMEHHBIMMU.

B Gosiee moOAroTOBIEHHBIX KjIaccax PeKOMEHIYeTCsl pa300paTh BOIPOC pELIECHUS
CUCTEM U3 k IMHEHHBIX YPaBHEHUI € # TIEpeMEHHBIMU TIpH k < 7.

IIpuBeneM npumepsl pemeHns K 3aJaHuAM 13 JaHHOTO ITyHKTA.

Nel80

a) Pemnm cucremy cnoco6oM MmoacTaHOBKU. Belpasum x U3 MepBOro ypaBHEHUS:
x = —2y — 37— 4. [loacraBuM MOJy4eHHOE BBIPaXKEHME BO BTOPOE U TPEThE YPaBHEHUSI:

x=-2y-3z-4 x=-2y-3z-4

x=-2y-3z7-4
2(2y-3z-H+3y+4z=1l=4-y-22=9 9729
2y-37-44y+z=5 —y-27=9 yoees

BoIpasum 13 BTOPOro ypaBHEHUS y: ¥ =—2Z —9 , ¥ IIOACTaBUM B TIEPBOE YpaBHEHNE.
{x:—Z(—2z—9)—3z—4 {x:z+l4
y=-2z-9 y=-2z-9°

Takum o6pa3om, cuctemMa UMeeT OECKOHEUYHO MHOTO perieHuit (z+14; —2z-9; z),
rae z — J11000e YucIo.

3aMeTuM, 4TO OTBET B 3a7aue MOXHO 3aIucarh 1o ApyroMmy. Hampumep, BeIpa3uTh
BCe nepeMeHHbIe yepe3 x. Torma oTBeT OyneT BhINISAETh Tak: (x; 19—2x; x—14), rne x —
JII0060€ YKcIo.

0) Pemum cucremy crnoco6oM anaredbpanvyeckoro CiaoXeHUs. YMHOXHUM MepBOe
ypaBHEHUE Ha 2, a BTOpOe ypaBHEHUE Ha 5, ¥ BHIYTEM U3 IIEPBOT0 ypaBHEHUsI BTOPOE.

-3x+10y-10z =1 —6x+20y—-20z=2 29x=-3
-Ix+4y—-4z=1 P=N -35x+20y-20z=5 < -35x+20y-20z=5 <«
-2x-3y+3z=1 -2x-3y+3z=1 -2x-3y+3z=1
29x=-3
o -Tx+4y—-4z=1,
-2x-3y+3z=1
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Tereps YMHOXHUM BTOpOE YpaBHEHUE Ha 3, a TpeThe YpaBHeHME Ha 4, M TIpUOAaBUM
KO BTOPOMY YPaBHEHUIO TPEThE.

29x=-3 29x=-3 29x=-3
“TIx+4y-4z=1 o {21x+12y-127=3 < {-29x=7 o
—2x-3y+3z=1 —8x-12y+12z=4 -8x-12y+12z=4
29x=-3
& 1-29x=7
—2x-3y+3z=1

Tenepb, c10XXMB MEpBLIE IBa YpaBHEHUSI, MBI MOJIyYUM paBeHCTBO: 0=4. [TosToMy
CHCTEeMa He UMEET PELLeHUA.
B) BbIuTeM 13 niepBOro ypaBHEHUsI BTOPOE, YMHOXEHHOE Ha 2.
{x+2y—3z=1 {—3x—z:—1
RS
2x+y—-z=1 2x+y—z=1
BbipasuM z 13 IepBOTo ypaBHEHUST U IOACTaBUM BO BTOPOE.
z=1-3x z=1-3x z=1-3x z=1-3x
{éx+y—z=l¢j{2x+y—d—3@=1<3{$x+y:2¢j{y:2—5x'
Takum obpa3oMm, cuctemMa UMeeT 6ECKOHEYHO MHOTO pelieHuit (x; 2 — 5x; 1 — 3x),
rae X — J1000e YUcio.

Omeem: a) cucteMa MMeeT 0ECKOHEUYHO MHOTO pelleHuil: (7 + 14; —2z7—9; z); 6) HeT
peIeHMIT; B) cUCTeMa MMeeT 0eCKOHEYHO MHOTO pelreHuit: (x; 2 — 5x; 1 — 3x).

Nel81
a) Beiutem 13 mepBoro ypaBHeHUsI BTOPOE.

2x+2y—-z=1
2x-y+2z=0 o
-X+2y+2z=a

3y-3z=1
2x-y+27=0 o

-X+2y+2z=a

3y-3z=1
2x-y+2z=0
-Xx+2y+2z=a

Tenepb BbIYTEM M3 BTOPOI'O YpaBHCHUA TPETHE.

3y-3z=1
3x-3y=-a

-x+2y+2z=a

BI)Ipa3I/IM 13 IICPBOIo YpAaBHCHUA T U U3 BTOPOIro YypaBHCHMA X. IloncraBum noJy-

YCHHBIC BbIPpaXK€HMA B TPETHC YPABHECHMUE.

I T -l
3y-3z=1 3 3 3
3x-3y=—a o x:3y_—a _3y-a N _3y-a
-X+2y+2z=a 3 3 3
—x+2y+2z=a _3y—a+2y+2.£: 9y=2a+2
Toecn,yzza+2 . OTkynma x=ﬂ, z=209_] .
0) BriuTeM 13 nmepBOro ypaBHEHUs BTOPOE.
x-2y+3z=2 —2x+2z=0 =X
3x-2y+72=2 < {3x-2y+7=2 < <3x-2y+z=2.
X—-y+z=a X—y+z=a X—y+z=a
IMoncraBuM HalimeHHOE BhIpAXKEeHUE TSI X BO BTOPOE U TPEThE YpaBHEHUSI.
Z=x =X =X 7=x
3x-2y+72=2 & {3x-2y+x=2 <& 4x-2y=2 & {2x-y=1.
X-y+z=a X—-y+x=a 2x-y=a 2x-y=a
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BbIuTeM U3 TPETHETO ypaBHEHUSI BTOPOE:
Z=x z=x
2x-y=1={2x-y=1.
2x—-y=a 0=a-1

Ecnu a # 1, TO crucTeMa He UMEET PELLIEHUIA.

Ecnu a = 1, To cuctema Oyznet sKBUBaJeHTHA = .
2x—-y=1 y=2x-1

B sTOM ciygae cucrema mMeeT O€CKOHEYHO MHOTO perieHmit (x; 2x — 1; x), rme
X — J11060e Yucio.

2—a 2a+2 2a-1
979 79
(x; 2x — 1; x), ipu a # 1 pellieHUt HET.

W3 pa3nmena ayig moBTOpeHUss peKOMEHIyeTCsl BBITOIHUTE Ne 182, mpuyem rcnoib-
30BaTh apU(METHICCKII CITIOCOO peIIeHUsI. YIUTEIb MOXET BHIOPATh U IPYTHUE 3aTaHUsT
Ha TeMbI, KOTOpbI€ LIeJIeCO00Pa3HO MTOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU
OT BBISIBJIEHHBIX Y YYalllUXCs 3aTPYLHEHUIA.

Ne 182

IIpu pereHUM PeKOMEHIYeTCsl MCIOJb30BaTh CUHTETUYECKMI CIIOCOO pelIeHUs
(TIpu pellieHUH 3aauy PacCyKACHUsI MIPOBOISITCS OT JaHHBIX, YKA3aHHBIX B 3afade, K
BOITPOCY).

1) 45+ 70 =115 (;1eT) — oO11Iee YMCIIO JIET OTLA, IeJa U YIBOCHHOIO BO3pacTa Majlb-
quKa

2) 115 — 105 = 10 (;tet) — BO3pacT MajbuuKa

3) 45 — 10 = 35 (;reT) — Bo3pacT oTIa

4) 70 — 10 = 60 (;1eT) — Bo3pacT nena

Omeem: oty 35 ner, coiny 10 net, neay 60 ser.

PaccMmoTpuM pelilieHe HECTAHAAPTHBIX 3a1a4 TAHHOTO ITyHKTA.

Ne189*
3ametuM, uyro 11...11=1100...00+1100...00+1100...00+...+11000+110+1.
— — — —
2013 2011 2009 2007
Bce ciaraembie, KpoMe IociaenHero, aesarcsa Ha 11. 3uaunt, 11..11=11k+1 10
2013

Omeem: a) [ }; 0) ipu a = 1— O0ECKOHEYHO MHOTO pelleHMIA:

€CTh OCTAaTOK paBeH 1.
Omeem: 1.
Ne190*
3aMeTnM, 4TO Cpeay COMHOXKMUTEJEH eCTh CKOOKa (100 - 10° ) =0. 3Hauut, 1 Bce
npou3sBeneHue paBHo 0.
Omeem: (.
Nel91*
IlepeHeceM Bce EpeEMEHHBIE B OMHY CTOPOHY.
mn—4m-5n-9=0
3ameruM, uto mn—4m—5Sn=(m-5)(n—4)—20.
3Hauut, mn—4m—-5n-9=(m-5)(n—4)-29=0 1o ectp (Mm—-5)(n—-4)=29 .
29 — mpocToe uucio. B mpousBeaeHre IBYX LENbIX YMCEI €r0 MOXHO Pa3ioXUTh
YEeTBIPbMSI CITOCODAMM:
29=29-1=1-29=(-29)-(-1) =(-1)-(-29)..
m-5=29 m=34
n-4=1 n=>5

5 m-5=1 0 m=6
) \n_gqogo TOWYIIM Y 2y

. Monyuum {
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m-5=-29 m=-24
3) . [lonyuynm 3
n=

n—-4=-1

m—-5=-1 m=4
4) {n_4:_29.ﬂ0nquM {n:—25
Omeem: m=34,n=5; m=6,n=33; m=-24,n=3; m=4,n=-25.
Ne192*

Bocnoneayemces csoiictBom: HOJ, (a; b)) = HOM (a — b; b) ipu a>b .
HO,):[(720“ 1 ;71993 ~1)=HOJ (720|1 _ 71993 : 71993 -1)=Hol (71993(718 ) ;71993 -1)
Yucna 7" -1 u 7 Bsammuo mpoctsie, mostomy HOJI (777 (7% -1) ;7" -1) =
HOJ (718 _1 ;71993 ~1).

To ectb MbI okazamu, uto HOJII (77" =1;7"” —1) = HOII (7" -1,7"" -1)=
= HOJ (713 _1 ;71993 -1).

AHAJIOTMYHO MOXHO IMOKa3aTh, uto HOJ (7" —1;7"-1) = HOH (7" -1;7"-1)
npu m>n,

3Haunt, HOJI (718 _1 ;71993 ~1)=HOJ (718 _1 ;71993—18 ~1) = .. = HOJI (718 1.
71993—18-]10_1)ZHOH(718_1 ;713_1)= HOJ:[(718—1 ;713_1)= HOﬂ(75 _1 ;713_1)=
=HOM (7’ -1;7*-1)= HOO (7’ -1;7"-1)= HOHA (7°-1;7'-1)= HOH (7’ -1;
7-1)= 6.

Omeem: 6.

§2. CucreMbl U COBOKYNHOCTH JIMHEHHBIX HEPABEHCTB
I12.2.1. Cucrembl ¥ COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OIHOM NMepeMeHHOi

OcHoBHBIE coaepkare/ibHbIe 1e/Ih:

1) cdopMupoBaTh MOHSITUE CUCTEMbI U COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C O/ -
HOII IEpEMEHHOI;

2) copMupoBaTh YMEHHUE pelllaThb CUCTEMbI M COBOKYITHOCTU JIMHEMHBIX Hepa-
BEHCTB C OHOM ITIEPEMEHHOIA;

3) MOBTOPUTH MOHSATHE YIJIOBOTO KO3 dUIIMEeHTa TUHEHHON DYHKIIMU 1 3HAYEHUE
ero 3Haka ISl pacrojioxXeHus rpaduka; 3akpenutb ymeHue Haxonutb HOJI m HOK
TpeX 9KceN U MIPeoOpa30BhIBATh are0palndecKre BRIPAXKCHMS.

3amanusg No 193—194 roToBgT yyalimxcsli K BBEACHUIO TOHSATUSI CUCTEMBl U COBO-
KYITHOCTH HEPAaBEHCTB. /71T caMOCTOATEIBHOTO OTKPBITHS STUX ITOHSITUI PEKOMEHIYETCSI
ucnonb3oBath Ne 195, JInst caMOCTOSITETbHOTO OTKPBITHS aJiTOpUTMa PEILIeHUs CUCTe-
MBI HEPABEHCTB PEKOMEHIYETCS MCIOIb30BaTh Nel196. [k caMOCTOSITEIbHOIO OTKPhI-
THSI aJITOPUTMAa PEIIEHUs] COBOKYITHOCTM HEPaBEHCTB DPEKOMEHIYETCSl WCIOJIb30BaTh
No 198. Yuurens onpenesisier, Kakoe U3 3TUX HOBbIX 3HaAHUI yyalyecsi OyayT OTKpPbIBaTh B
XOIE CAMOCTOSITCIIFHOM yU4eOHOI meaTeIbHOCTH. HammpruMep, ypoK MOXKHO OpraHN30BaTh
CJIEIYIOIIMM 00pa30M: Ha 3Talle aKTyaJIM3alvy MOCcje BRITOHEHU ydammmucs Ne 194
YUUTETh BBOAUT MOHATHE CHUCTEMBI M COBOKYITHOCTU CHCTEM, B IOIBOISIIEM IHAJIOTE
3HAKOMUT YYAIIUXCI C aJITOPUTMOM pEIICHHUS CUCTEM JIMHCHHBIX HEPaBEHCTB, IOCTIC
Yero yyaiuecs 3aKpervisioT yMeHUe pelaTh rpocteiiinme cucteMbl (Ne 197). Torma mpo-
OJreMaTH3alrs pa3BOPAYMBACTCSI BOKPYT CIIOCO0a PEIIeHUsS] COBOKYITHOCTA HEpaBEHCTB
(Ne 198) — yyaruecsi ¢ oropoii Ha OHSATHE COBOKYITHOCTH HEPABEHCTB 1 1O aHAJIOTUM C
YK€ U3BECTHBIM UM aJITOPUTMOM DPEIICHUST CICTEM HEPaBEHCTB CAMOCTOSITEJIHHO CTPOSIT
AJITOPUTM PEIlIeHYsI COBOKYITHOCTU JIMHEMHBIX HEPABEHCTB C OHOM TTEPEeMEHHOM.

ITpuBeneM npuMepbl permeHus K 3aIaHASIM 13 JaHHOTO ITYHKTA.

Peuienne cucteM M COBOKYITHOCTEW JTMHEWHBIX HEPABEHCTB IOJIE3HO COIPOBO-
XKIaTh WUIIOCTPALIME PELICHUS HA «YIPOIIEHHOMW» MO YMCIOBOM IIPSIMOIA.
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Paccmotpum pemenne Ne200.

3x-5>1 [x>2 3-3x>1  |x<?2 5
a) = < xel25). 0) == 3&S xe| —oi— .
2—-x>-3 x<5 x—-4<5

—_— \
XXX XX ) -
M&M&L‘» 9 X

2
2 5 x 3

Omeem: xe[2;5). Omeem: xe(—oo;%}.

2x-7 <11 x<9 2x-2<4 x<3
B & =
3-4x>-5 x<2 3x-3>6 x>3
— | r—
2 9 X 3
Omeem:x € (—0; 2). Omeem: x € .

< xe(~:;2). r){ oxed.

s\

Paccmorpum pemenne Ne201.

[2x-5>1 - x>3<:> (Lon2)Ul49) \
x € (—c0; ;400).
2) 3-4x>-5 | x<2 OO’ ) .
2

Omeem: x € (—0;2)U[3;+00) .

6 5x—9>1<:>x>2<:> (1 40)
xXel\l; .
M 4-7x<37 k1 e e >

Omesem: x € (1; +0). 1 2 X
-3-5x<2 x= -1 —

& < xel-1;+0).
D ox-3511 Lc>7 =) Lo .
Omeem: x € [—1; +00), —1 7 X
2x—12<10<:> x<11<:> ( ) —L/_

x € (—o0; .
D 3x-18515 T xs11 e ) .
Omeem: x € (—00;+00) 11 b

Paz6epeM pemenne Ne203 (r), paccMOTpeB IBa BapraHTa PEIICHUS «IBOMHOTO He-
PaBEHCTBa»: C TIOMOIIIBIO TIEPEeX0/a K CUCTEME U C TIOMOIIIBIO pPABHOCWIIBHBIX ITpeodpa-
30BaHUI HEpABEHCTBA.

1 cmoco6.
23 1 c<0
1 2-3x 5 4 2 2-3x>2 ( 1 )
—< <~ o & = 1 & |——=0
2 4 8 2-3x 5 4-6x<5 xX>—— 6
<= 6
4

2 c110c00.
1 2-3x 5
3 2 < 3 VMHONCUM MPU YACMU HePAGeHCmEa Ha 8;
4<4-6x<5 gbiumem u3 Kaxcooi yacmu 4;
0<—-6x<1 paszdeaum Kaxcoyio wacmo Ha (—6)

1
——<x<0

6 iy

<Y

0

_1
6
1
Omeem: x € (_E;OJ .
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W3 pa3mena 1y moBTopeHus BaxkHO paccMoTpeTh Ne 204 — 207 ¢ LieJTbIo TTOATOTOBKU
K M3YYECHUIO CJIEIYIOIINX BOIPOCOB «CHCTEMBI TMHEHHBIX HEPABEHCTB C OTHOM HEH3-
BECTHOI ¢ MoayJisiMu» U «KycouHo-3amaHHble GyHKITUN».

Ipu BemonHeHun No 204 — Ne206 ydaruecs paboTaroT ¢ MPOMEXYTKAMM, TIe JTMHEN-
Hasl (GYHKIIIS He MEHSIET CBOETO 3HAKa. DTO TOTOBUT YUYAIIMXCS K BBEICHHUIO AaHATTMTIISCKOTO
croco0a peleHs CUCTEM JIMHEMHBIX HEPABEHCTB C OMHOM IIEPEMEHHOM C MOMYIISIMU ITyTeM
BBIZICJICHUST YMCIIOBBIX TIPOMEKYTKOB, Ha KOTOPBIX BCE BHIPAKCHUS IO 3HAKOM MOYJISI HE
MEHSIIOT cBoero 3Haka. [1pn BeimomHeHnr No207 yyaryecss BCITOMMHAOT, YTO HY>KHO BbI-
JICJITh TaKKMe IPOMEKYTKU, YTOOBI MEPEUTH K pa3BeTBICHHON (hopMe 3anucu hyHKIMA 1
TOCTPOUTh TpaUK KYCOUHO-JIMHEIHOM (hyHKUMM. BbIomHeHWe 3TOro 3amaHusl TOTOBUT
YUaIIMXCsI K BBEICHUIO rpahMIecKoro crocoda pelieHs CUCTEM HEPaBEHCTB C MOMY/ISIMMU.

Ne 207 YA
B)y=|2x|—|3x—5]| \
2x=10 3x—55=0 10
x=0 x=-. 3 |
3 1
5 141
—Xx+5, ecin x = = o1 >
3 I3 5N
y=|2|-[3x-5|= V= 5x—5,ecmx10<x<é /
x=5, ectu x>0 -

Ipy usyyeHun o6IIeO0Opa3oBaTEIbLHON MPOTPAMMBI PEKOMEHIYETCS] BBITOJIHUTH
Jpyroe 3agaHue MporeneBTUYECKOro XxapakTepa — Ne 224 ciieayolero myHkTa, KOTo-
poe TOTOBUT YYaIIMXCsl K BBEACHUIO TTOHSATHUS rpaUuecKoro pelieHrst HepaBeHCTBA C
JBYMSI TIepEMEHHBIMU.

PaccMmoTpuM pellieHre HeCTAHAAPTHOM 32124 JAHHOTO ITyHKTA.
Ne 220*
3x-2>10 x>4
[O,5x+1>3 Lc>4
S5x-11<4 x<3
{0,25x—3<1 {x<16
IMosTomy
3x-2>10
{O,Sx +1>3
Sx—-11<4
{O,ZSx -3<1
x-223
2x-5<25
Omeem: [5; 15).

< xel515)

ANV ON WV

O o= A
o oy

% ® x =

I1. 2.2.2. Cucrembl JUHEHHBIX HEPABEHCTB C OJHOI NepeMeHHO
¢ MOIYJIsIMU*
OcHoBHbBIE coaepxKaTeIbHbIC HEJIN:

1) chopmupoBaTh YMEHIE peliaTh CUCTEMBI JIMHEHBIX HEPABCHCTB C OXHOI TTepe-
MEHHOU ¢ MOAYJISIMA aHATUTAYECKUMU U TpapUIECKUM CIIOCOOAMM;

2) TIOBTOPUTH U 3aKPEIUTh CITOCOO pelIeHMsT TEKCTOBBIX 3a1au Ha OpoOu; TOHS-
THE pallMOHAJIEHOTO YWCIIa, 3aKPEeITUTh YMEHNE TIePEeBOINUTh TTIEPUOINICCKYIO IPOOh B
OOBIKHOBEHHYIO.
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Crenyet y4ecTb, YTO JAHHBIN ITyHKT U3YYaETCs C OMOPOI Ha aITOPUTM PEILIEHUS He-
pPaBEHCTB C MOJYJIEM, U3yYeHHBIH B 7 kiacce. Eciu 1Mo TeM WM MHBIM MPUYMHAM 3TOT
Marteprai He U3yJalcsl B 7 Kjlacce, TO HEOOXOAMMO BOCITOJTHATB 3TOT ITPOOET TEPEs U3-
YYeHMEM NaHHOTO MyHKTa, BEPHYBILKCH K I1. 6.2.2 cenbMoro Kiacca. Jljist camocTosTeb-
HOTO OTKPBITHSI CITOCOOOB PEILIEHUs] CCTEMbI HEPABEHCTB C MOMYJISIMU PEKOMEHIYeTCsI
ucnonb3oBath No 222, Tlepen 3TMM HeOOXOMMMO BBITIONHUTD 3amaHue Ne 221, Kotopoe
aKTyaJIM3UpYyeT crocob pellieHus] HepaBeHCcTBa ¢ MoayasiMu. [1pu pelleHur HepaBeHCTB
yJaniyecs MoJIb3yI0TCsI HOBBIMU TTOHSITUSIMU CUCTEMBI M COBOKYITHOCTU HEPABEHCTB.

Ne221

a) B otimnuume ot 7 Knacca Tpu pellieHUY TaKUX HEPABEHCTB YK€ MOXKHO KCITOJIb30-
BaTh 3HAK COBOKYITHOCTH.

1
[x|-1>0 x>l j: 1.OTKyz[a x € (—o0;=1) U (I;+00) .

0) B otimume ot 7 Kjacca Ipy PeLIEHUI TAKMX HEPABEHCTB MOXHO IIEPEXOINUTH HE
K IBOMHOMY HEPAaBEHCTBY, a K CUCTEME.

[2x-3|-4<0=|2x-3<4 < 2x-3<4 o 2x<T . OTKy;[axe(—l;zj )

2x-3>-4 2x>-1 22

B) [Ipu pelieHMM HEPaBEHCTBA yJYalIMECs UCIIONb3YIOT AITOPUTM PEIIEHUS Hepa-
BEHCTB C MOLYJISIMU. PaccMOTpUM pellieHIe 3TOr0 HEPaBEHCTBA.

Haiinem 3HayeHusI, IIpY KOTOPBIX BHIPAXKEHMSI CTOSILIIME [TO]] 3HAKOM MOJIYJIsI PABHBI HYJIIO:

x=0;

1
3x—-1=0 ==
X =2 3

Boigenum ITPOMCEXKYTKHM, HA KOTOPLIC pa36I/IBaeTC9[ YHUCJI0Bad npsgaMasd 9STUMU 3HAUYC-
HUAMU!

1 1
(=05 0); [0; ERAEE +0).
PackpoeM Momyiu, Ha KaxkIOM 13 TTOJyYeHHBIX TIPOMEXYTKOB.
1) Ipu x <0 HepaseHcTso nmpuMeT Bua 1 -3x+2x>5 & —x>4 < x<—4 . Bce 1a-

KM€ X yOOBJIETBOPSIOT YCJIOBUIO X < 0.
To ecTb OTBET B 3TOM ciay4dae x < -4 .

1 4
2) Ipu 0<x<§, HepaBeHCTBO npuMer Bug 1-3x-2x>5 o -Sx>4 < x<—§_

1
Ho takue x He ymosiaerBopsioT yeioBuio 0 < x < 3 U 3HAYUT B 3TOM CJIy4yae pelieHunit

HCT.

1
3) IIpu x > 3 HEPABEHCTBO NPUMET Bl 3x-1-2x>5 < x>6.

1
Bce Takue x YAOBJICTBOPAIOT YCJIOBUIO X Z = , TO €CTb OTBET B 3TOM CjIy4yae X > 6.
3

OOBeIUHSS MTOYYEHHBIE OTBETHI, UMeeM X € (—o0;—4) U (6;+0) .
17

Omeem: a) (—0;—1) U (1;+) ; 6) [—E,EJ ; B) (—o0;—4) U (6;+0) .

IMpuBeneM npuMepsbl peleHns K 3aJaHUsIM 13 JAHHOTO MyHKTA.

Ne223

a) Pa3bepem nBa ciyyast.

x+x =21 2x 21 X

.
T
2x-15<3 7 2x<18° 2. Toects

x<9

1) x =2 0. Torma cucremMa IPUMET BUL

1
xe {5;9) . Becb mpoMexyTOK yaoBJeTBOpseT yciosuio X = 0,
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-x2>1 0>1
X { oxed.,

2) x<0. T
)X orga cMcreMa rpuMeT BU {2x—15<3© 2x<18

1
Takum o6pa3oM, MoJIydyaeM OTBET X € [5;9J .

6) Touku 0 1 1 pa30MBaIOT YMCIOBYIO MPSIMYIO HAa TPU MPOMEXKYTKA, Ha KaXKIOM U3

KOTOpBIX Momyu | X| u |x—1| packpsiBatoTcst onHO3HaYHO. PaccMoTpyuM Tpu ctydasi.
D x>1.T 2x+x-14325 3x=23 x=1
x 2 1. Torna cucrema IpUMET BUI = o
P 2x-5>1 2x>6 x>3

& x €(3;40) . Bech IPOMEXKYTOK YIOBIETBOPSET YCIOBUIO X = 1 |
2x—(x-1)+3>5 x21 )
2x-5>1 <:>{x>3<:>xe(3’+oo)'
Ho 0<x<I1.TloaToMy B 3TOM CJIy4ae peLIeH HET.
2x—(x-1)+3 =25 {x =1
RS

2) 0 <x<1. Torma cucrema IpUMET BUJ {

3) x<0. Torma cucremMa pUMeET B { oxed.

—2x-5>1
Takum 00pa3om, ronydaeMm oTBeT X € (3;+00) .

3 1
B) Touku ~30 3 U 2 pa30MBaIOT YMCIIOBYIO IIPSIMYIO Ha YeThIpe MPOMEXYTKa, Ha
KaXIOM 13 KOTopbIX Moy |3x+2|, |2x—1] u | x—2| packpbIBaloTcsi OHO3HAYHO.
PaccMmoTpuMm 4eTsipe ciryyas.
(Bx+2)+(2x-1)-7 < 5x Sx-6<5x
1) x > 2. Torma cucreMa IIPUMET BUJL

2Ax-2)-3>5 lax-755 <
-6<0
906 &> x €(6;+%) . Bech MPOMEXYTOK YIOBJIETBOPSET YCIOBUIO X = 2,
»lcrarn Gx+2)+(2x—-1)-7<5x [-6<0
- X .
5 OrJIa CUCTEMA ITPUMET BUT Ax-2)-355 ri1ss &
-6<0 1
o <) & xe(-:;-2) . Ho 5 < x<2.Ilo3TOMY B 3TOM CJIy4ae pelIeHui HeT.
3 3< <1 T Bx+2)-(2x-1)-7<5x
—— X<,
) 5 5 Torma cuctema mpumer sua Ax-2)-3>5 =
x—4<5x x> -1
o o oSxed .
x<-2 x<-2
s T -(Bx+2)-2x-1)-7 < 5x —S5x-8< 5x
xX<—=.
) - - Tora cicreva npimer sian Ax-2)-355 <D <
= -0,8
{x T xed.
x<-2

TakuM 00pa3oM, IOJIy4aeM OTBeT X € (6;+)
1
Omeem: a) {5;9) ;0) (3;40) ; B) (6;+0) .

W3 pa3nena s noBTOpPeHUs1 pEKOMEHIYETCS BBITIOIHUTD 3amaHue Ne 224, KoTopoe
TOTOBUT y4yalllUXcsl K U3YUYEHUIO cheaytoueil TeMbl «JInHeliHbie HepaBeHCTBA C JBYyMSI
TepeMeHHBIMU U UX cucTeMbl. [pachunueckoe n300pakeHe MHOXKECTBA UX PEIICHU».
Y4urenp MoxeT BbIOpaTh U Ipyrue 3aiaHusl Ha TeMbI, KOTOPBIE LIeeCO000pa3HO Mo-
BTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTHU OT BBISIBJIEHHBIX y yUYalllUXCS 3a-
TPYAHEHU.

PaccmoTpuM pellieHre HeCTAHAAPTHOM 3a/1a4M TAHHOTO MyHKTA.

Ne238 *

1
B kaxnplii 6MI0H NEPEanIn BOIbI MO 3 o0beMa 0aka. 3HAUNT, 00BEM IIEPBOTO OM-
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1.1 2 1 2 1 1.3 4

OHapaBeH —:—=— 0aka, 00beM BTOPOTO —— :— = — 0aKa, a 00beM TPEThETO — = :— = —
JIOHAPABEH 325 =3 POre 73-3773 P 3479
0aka, U Bce 3TU KOJIMUeCTBa — LieJible uncia. 3HauuT, o0beM 0aka neautcst Ha2 u 9. [o-

3TOMY MUHUMaJIbHBI 00beM 0aka — 18 TUTpOB.
JeicTBrTETbHO, TOTAA OMIOHBI OyAyT HA 12, 9 11 8 TUTPOB U YCIOBYE 3a1a4l BBITIOHSIETCS.
Omeem: 18 TuTpOB.

II. 2.2.3. JIuHeiinble HEPaBEHCTBA C ABYMS NePpeMEHHBIMU U MX cucTeMbl. I'padu-
YecKoe M300pakeHne MHOXKECTBA X PeleHuit

OcHoBHBIE coaepzkaTebHbIC EeJIn:

1) chopMupoBaTh MOHATHE JTMHEWHOTO HEPABEHCTBA C ABYMSI IIEPEMEHHBIMU;

2) cdopMHUpOBATh MPENCTABIEHNE O CUCTEMaX HEPABEHCTB C IByMsI IEPEMEHHBIMU™;

3) chopmupoBaTh yMeHVE HAXOAUTH TPachUIeCcKOe pellieHNe IMHEHHBIX HEPABEHCTB
C IByMsI IEPEMEHHBIMMU;

4) cchopMUpoBaTh YMEHHUE peIllaTh CUCTEMBI JTUHEHHBIX HEPABEHCTB C IBYMsI TIepe-
MEHHBIMU*;

5) TIOBTOPUTH TMOHSITUE KPYTOBOW NUArpaMMbl, CBOMCTBA AEIMMOCTHU; 3aKPEMUTh
YMEHUE peliaTh TEKCTOBbIE 3a1a4u apu(hMETUIECKIUM CTIOCOOOM.

st BBeeHMS MOHSITUI JIMHEHHOTO HEPABEHCTBA C OBYMs IEPEMEHHBIMU U €ro
pelIeHusT peKOMEeHIyeTcs pa3oopaTh pemieHue 3agaum 1 1Mo Tekcrty ydyeOHmKa. s
TMEPBUYHOTO 3aKPETJICHUS 3TUX TTOHATHI MOXHO MCTIofb30BaTh Ne 239, Jjist caMocTo-
ATEJBHOr0 OTKPBITUS aTOpUTMa rpaduueckoro pelieHust JMHEHHOTO HEPaBeHCTBA C
JIByMsI TIEpEMEHHBIMU PEKOMEH/IYETCST MCTTONB30BaTh N 240 — 241.

B Gonee MOATOTOBIEHHBIX KJIaccax PEKOMEHIYETCs TO3HAKOMUTh YJaIUXCsI C TTOHSI-
THUEM CHUCTEMbI IMHEWHBIX HEPABEHCTB C ABYMSI IEPEMEHHBIMU 1 CITIOCOOOM X PEIIEHUSI.
MoXXHO pa3BepHYTb ITPOOIEMaTU3alIMI0 BOKPYT 3TOTO BOMpOCa, UCITONb3ys No 243,

[MpuBeneM npumepsl penieHns K 3aJaHUAM U3 TAHHOTO MyHKTA.

Ne242
a)3x—2y+7>0; 0) 2x+3y—220; B) 2x +3>0.
ITpeoGpasyeM HepaBeHCTBA K BUAY:
y<§x+z' y>2x+z' x>—§.

2 2’ 3 3’ 2
ITocTpouM Ha KOOPAMHATHO MJIOCKOCTH MpPSIMbIE JIMHUM:

3

Y= RxT Y Y= 33Xty Ty

Br16epeM MoIymiocKOCTH, OrpaHUYEHHbBIE 3TUMM IIPSIMBIMU, B COOTBETCTBUY CO 3HA-
KaMu TOJYYeHHBIX HEPABEHCTB: /ISl TIEPBOr0 HEPABEHCTBA — HUXKHSISI MOJIYTUIOCKOCTb,
JIJIS1 BTOPOTO — BEPXHsIsl, a JUIsl TpeThero — crpaBa oT IpsMoii. B ciayyae, koraa Touku
MPSIMO HE TIPUHAIJICXKAT ICKOMOMY MHOXKECTBY, M300pa3yM e¢ MyHKTUPHOI TMHUEH.

YA ; ; YA . YA
~N ‘:‘_x+_ !
~2 22 I
LN M I
NN |
N 134 8|
AT TN o > -
7O x 10 X L)) ) X
~L TN d I
‘SN |
NI AW | 3!
SRR =343 e
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W3 pa3nena )i mOBTOpeHUs: YUUTETh MOXET BbIOPATH JIIOObIE 3aMaHusI Ha TEMbI, KO-
TOpBIE 11€J1eCO00Pa3HO MTOBTOPUTH C KOHKPETHBIM KJIaCCOM, B 3aBUCUMOCTHU OT BBISIB-
JIEHHBIX Y yYaIIUXCS 3aTPYITHEHUIA.

PaccMmoTpuM pellieHre HeCTAHAAPTHOM 321244 TaHHOTO ITyHKTA.

Ne 257*

Ilycth X — HOJIs1 CBUHIIA B IIEPBOM CIUIABE, a Y — JOJISl CBMHILIA BO BTOPOM CILJIABE.

ITycTh OT KaXaI0ro KycKa OTpe3ay o /M KUJIOTpaMM U MPUOGABUIM CTOJBKO Xe KHUJIO0-
(6—m)x+my

rpaMMOB Jpyroro crjiaBa. Torma moJiss CBUHIIA B MEPBOM KYCKe cTaja: e

(12-m)y + mx

0 . [pupaBHsieM 3Tu nonu:

Hosst cBMHIIA BO BTOPOM KYyCKe cTajia;

(6-m)x+my (12—m)y+mx

6 - 12 ’
206—m)x+2my =(12-m)y + mx.
mQ3y-3x)=12y—12x.
Tak Kak x #y, To m=4 .
Omeem: 4 XT.

I1.2.2.4. CucteMbl JMHEAHBIX HEPABEHCTB C IBYMS MIEPEMEHHBIMH € MOIYISIMU™*

OcHoBHbIE coaepxKaTe/IbHbIC HEJIN:

1) cdhopMupoBaTh yMEHHUE M300paXKaTh pellleHUE CUCTEMbI IMHEHBIX HEPABEHCTB C
IBYMSI TIEpEMEHHBIMU C MOIYJISIMU;

2) TIOBTOPUTH MOHSATHE JIMHEIHOTO HEpaBEHCTBA W 3aKPEIUTh YMEHHUE TTPUMEHSTh
€ro; 3aKpeIuTh YMEHUE pelliaTh TEKCTOBbIE 3a1a4i apu(PMETUYECKUM CITOCOOOM; 3aKpe-
MUTh YMEHME TIePEBOINTH OOBIKHOBEHHYIO IPOOH B TIEPUOINICCKYIO IECATUIHYIO IPOOb;

3) B paMKax ornepekaouiero ooyueHus c(hopMrupoBaTh YMEHHME YIIPOIIATh ITPOCTEi -
IIvie POOHBIC BRIPAXKCHMS.

JIJIsi caMOCTOATEIHOTO OTKPBITHA AJTOPUTMA PELIEHMS CUCTEM JIMHEHHBIX He-
PaBEHCTB C ABYMSI IIEpEMEHHBIMU C MOAYJISIMU PEKOMEHIYETCSI UCITOIb30BaTh No 259.
Ilepen 3TM peKOMEHIYeTCS BEITTOTHUTHL N2 258, KOTOPBIN TOTOBUT YUAIIMXCS K OTKPHI-
TUi0. PaccMOTpuM pellieHre 3TUX 3aJaHuid.

Ne258

HepaBeHcTBa MOX0XHW MO CBOEH 3amlucHu, YA
OTJIMYAIOTCS TOJBKO HATMUYUEM MOIYJIS.

IlepBoe HepaBEHCTBO TEPETIMCHIBAETCS B N
Buge y < 1—x.

M3o0pa3uM rpadpruaeckoe pelieHnue 3Toro ¢
HEepaBEeHCTBa Ha PUCYHKE. 1

I[Ipu sTOoM rpaHWIIa He IPUHAMLICKUT i
MHOXECTBY pellleHU1 HepaBEeHCTBA.

Bropoe HepaBeHCTBO MepenuileM B BUIE:
y<Il-—x. 3

YroObl M300pa3uTh €ro pelieHue, pac-
CMOTpPUM JBa CyJas.

1)y>0.Tormpa y<1—x.

— Y

3HA4YUT, MHOXECTBO TOYEK YIOBJIECTBOPSET CUCTEME Iy’
y<l-x
2)y<0.Torma —y<1—x,T0€ctb y > x— 1.
y<0
3HA4YUT, MHOXECTBO TOYEK YIOBJIETBOPSET CUCTEME X
y>x-
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PemreHneM HepaBeHCTBa SIBJIIeTCS O0b- YA

eAuHeHue caydaes 1 u 2. ;c +y=1

|
Terieps MbI MOKeM U300pa3UTh Tpauue- ¥

CKO€ pellleHre 3TOro HepaBeHCTBa (puc. 1). x+y<l1

I[Ipu 3TOM TrpaHMIIa He IIPUHAIICKUT

—_—

MHOXCCTBY pe[HeHI/Iﬁ HCpaBCHCTBA.

3aMeTHM, 4YTO IOJYYEHHOE MHOXKECTBO

x"

CUMMCTPUYHO OTHOCUTECJIBbHO OCH Ox.

Ne259

a) M3006pa3uM MHOXECTBO pellIeHUIi He-

paBeHcTBa | x|+ y <2.

J1Jis 3TOTO paCCMOTPUM JIBa CITyyvasl.
1)x> 0. Torma x +y<2,Toectb y <2 —x.

3Ha‘H/IT, MHOKECTBO TOUYCK YOAOBJICTBOPACT CUCTEMEC { <
y

2)x<0.Torma—x+y<2,t0ectb y<2+x.
3HauUMUT, MHOXECTBO TOYEK YIOBIETBOPSIET YA

x<0 \

T T
+y<2

[
CUCTEME {y <ax B Lx|

PelieHremM HepaBeHCTBa SIB/ISIETCSI OObEIM -

HeHue ciyvaeB | u 2.

M3obpa3uM rpacduyeckoe perieHue 3TOro

—I\

1
HEepaBeHCTBA (puc. 2). ¥y=2 D

Y

an/I OTOM I'paHMlIa HC IMIPUHAIJICXKUNUT MHO- 2

XKECTBY PEIICHUIN HEPABEHCTBA.

3aMCTI/IM, 4YTO IIOJYYECHHOC MHOXKXECTBO

CUMMETPHUYHO OTHOCUTEJIBbHO OCH Oy.

6) M300pa3nmM MHOXECTBO pelIeHUI Hepa- Puc. 2
BeHCTBa X — | 2p|< 1.

7151 3TOro pacCMOTPUM JIBa CIydas.

1)y >0.Torma x—2y < 1, T0ectp 2y = x— 1.

To ecTb MHOXECTBO TOUYEK YIOBIIETBOPSIET CUCTEME { .

2y 2 x-1

2)y<0.Torma x+2y< I,Toectb 2y < 1 —x.
y<0
2y <l-x’
PeireHnemM HepaBeHCTBa SIBJISIETCSl OObeIMHEHUE ciyvyaeB 1 u 2.
W306pa3um rpadmyeckoe peuieHue 3To- Y,

To ecTb MHOXECTBO TOUEK YAOBJIETBOPAET CUCTEME {

A

ro HepaBeHCTBa (puc. 3).

Vip ey

IIpu 3TOM IrpaHulia IPUHALIEKUT MHO-

x—2y=1

JKECTBY pelllcHNI HepaBeHCTBA.

3aMeTI/IM, 4YTO ITOJYYEHHOC MHOXECTBO

CUMMETPUYHO OTHOCUTEIBbHO OC Ox.

st TorO, YTOOBI M300pa3UTh pElleHNE

-

000MX HEPABEHCTB HA OJHOM KOOPIAUHATHOMU 0

g"

IINIOCKOCTH, HalileM TOYKM NepeCCUCHUA

IPAMBIX.

x+2y=1

x+y=2 2
= x=1l-,y=—.
x-2y=1 3 3

1A ¥ | |

=2
x+y — x:3’y:_1. Puc. 3
x+2y=1
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YA YA
21 D(0; 2)
133 A 2.1)
A All%;
YgA( 1 (33)
K XXKA > < -
S 2 X X % X / ; B(@3;—-1)
% X} X e
X X X NN N
X % X X N py
RIAKXKAX KXKIARXA
Puc. 4 Puc. 5

M3006pa3um perieHrue 000MX HepaBEHCTB Ha OTHOM KOOPIMHATHOM TJIOCKOCTH (puc. 4).
2) N300pa3um nepeceyeHre IoIydeHHbIX MHOXKECTB PEIlIEHU I 9TUX HEPABEHCTB (puc. 5).

HonyquHoe MHOXKECTBO H306pa.)KeH0 Ha PUCYHKE. OTMedeHbI TOUYKH

(2.
3

3

B(3;-1), C(1;20), D(0; 2). ITprdeM M3 TpaHUALIBI MHOXECTBY IIPUHAIIEXKAT TOJIBLKO OT-

pe3ku ACu BC (6e3 Touek A u B).

3) IepeceueHrne — 3TO MHOXECTBO TOUEK, KOTOPBIE YIOBIETBOPSIIOT U TIEPBOMY U

BTOPOMY HEPaBEHCTBY.
3HAYNT, MHOKECTBO TOUEK TIEPECECUEHUS U ECTh PELIEHNE CHCTEMBI {

an/IBe)IeM MpHUMeEPBI pellIeHus K IPYTrMM 3aJaHUsIM U3 TaHHOTO ITYHKTa.

Ne 260
a) M306pa3M MHOXKECTBO pellleHHi HepaBeHCTBa 2x — | y| < 6.
JIJ1s1 3TOTO paCCMOTPHM [IBa CITy4Yast.
1)y> 0. Torma 2x—y <6, 10 €cTb y > 2x — 6.

y=0
To ecTh MHOXECTBO TOYEK YIAOBJIETBOPSIET CUCTEME .

y>2x-6
2) y<0.Torma 2x +y<6,TOo€ectb y > 6 — 2x.

y<0
To ecTb MHOXECTBO TOYEK YIOBJIETBOPSIET CUCTEME

<

Pemenuem HepaBeHCTBA ABIAETCA 00b- Y

|x|+y<2
x=[2y| <1’

enuHeHue ciydaen 1 u 2. AX VXY

H306pasum rpadudeckoe peutenue sto- | ALYV AL Jg \

ro HepaBeHCTBa (puc. 6). C2x — ] <

IIpu 3TOM rpaHMIIa HE NPUHAIIEKUT

MHOXECTBY ]I)e].HeHI/Iﬁ HEpaBCHCTBA.

M3006pa3zuM MHOXECTBO pelleHU Hepa- 1

BeHCTBa 3x +|y|+2> 3. 01

9 ]

JLJis 3TOrO pacCCMOTPUM J1Ba CIyyast.
1)y+22>0,Toectby > — 2. Torna 3x +

>
<

+y+2>3 t0ecth y>1—3x.

3Ha‘II/IT, MHOXECTBO TOYEK YIOOBJIETBO-

> =2
psieT cucrteme . Puc. 6
y>1-3x

2) y+2<0 toects y<-2.Torma 3x—(y+2)>3,10ectb y<3x-5,
y<-2

3HAuUT, MHOXECTBO TOUEK YIOBIETBOPSIET CUCTEME { o5
y<3x-
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y=1-3x YA YA
[TTTT ™M \
LT T IRA
—3x—[y+2|>‘3 ( g
/
\
1 . I .
Ol X 0fl A X
/ / A
s r )Y
) J
AR ) A
Puc. 7 Puc. §

PellieHneM HepaBeHCTBA SIBISIETCS O0beAUHEHUE ciydaeB 1 u 2.

W3006pa3um rpaprueckoe pelieHre 3Toro HepaBeHCTBa (puc. 7).

ITpu 3TOM rpaHmIia He IPUHAMJICKUT MHOXKECTBY PEIlICHUI HepaBeHCTBA.
3aMeTHM, 9TO TTOTyYeHHOE MHOXECTBO CUMMETPUIHO OTHOCUTEIHHO TIPSIMOit y = —2.
IlepeceyeHue MOyYeHHBIX MHOXKECTB U OyAeT pellleHMEM MCXOOHOM CHCTEMBI.

M3ob6pa3uM ero Ha pucyuke §.

ITpu 3TOM rpaHuIIa HEe TPUHAMIEKUT MHOXKECTBY PEIIECHUI CUCTEMBI.
0) M3006pasuM MHOXECTBO PELIEHUI HepaBeHCTBa |x + 3| —y > 4.

HJ’[H 9TOI'0 paCCMOTPHM JBa Ciydasd.

I)x+3>0,Toectbx >—3. Torma x+3—y>4,T0ecth y<x—1.

3Ha‘II/IT, MHOKCCTBO TOUCK YOOBJIICTBOPACT CUCTEMC {

x> -3

y<x—1°

2)x+3<0,Toectbx<—3.Torma—(x+3)—y>4,Toectb y<—x—17.

3Ha‘II/IT, MHO2KCCTBO TOUCK YOOBJIICTBOPACT CUCTEMEC {

x<-3
y<-x-T7"

Pemienuem HEPaBCHCTBA ABJIACTCA o0benMHEHWE CJIyyacB 1u2.

M3o6pa3uM rpacduyeckoe perieHue 3To-
rO HepaBeHCTBa (puc. 9).

Ilpy aTOM TpaHUIlAa HE NPUHAIJIEKUT
MHOXECTBY pellIeHU1 HEpaBEHCTBA.

3amMeTuM, 4TO TIOJNlyYeHHOE MHOXECTBO
CUMMETPUYHO OTHOCUTETBHO MPSIMOi X = —3.

MN300pa3uM MHOXECTBO pellieHUuit Hepa-
BeHCTBa |x + 1|—2y > 3.

J17151 3TOrO pacCMOTPUM JBa CIyvasl.

1) x +1 >0, To ectb x = —1. Torna

x-2

x+1—=2y>3,10€CcTb Y < -

3HA4YUT, MHOXKECTBO TOUEK YIOBJIETBOPSI-

x= -1

eT crcTeMe x—=2.
ys >

2)x+1<0,Toectbx<—1.Torma —(x + 1) —2y >3, T0€cTh Y <

YA

Fx+3—-y>4

[V

Puc. 9

-x—4
-
x<-1

3Han/IT, MHO2KECTBO TOUEK YAOBJIECTBOPACT CUCTEME < -x—4.
=

2

Perrenvem HCPpaBCHCTBA ABJIACTCA o0beIMHEHNE cJyyacB 1u?2.

66



M3006pa3um rpaduryeckoe peuieHue 3To-
ro HepaBeHCTBa (puc. 10).

IMpu 5TOM TpaHUIIa TPUHAJIEKUT MHO-
KECTBY pellIeHUI HepaBEeHCTBA.

3aMeTuM, YTO IIOJYyYEHHOE MHOXECTBO
CUMMETPUYHO OTHOCUTEJTHHO MPSIMOii X = —1.

IlepeceyeHue MoJy4eHHBIX MHOXECTB 1
OymeT pellleHreM MCXOTHOI CUCTEMEL.

s Toro, 4ToOBI €ro M300pa3uTh, Hali-
JIeM TOUYKH TIePeCCUCHUST TIPSIMBIX.

M3o00pa3zuM MHOXECTBO peIIeHUN CH-
cTeMsl (puc. 11).

ITpu 3TOM U3 TOYEK I'PaHUIIBI MHOXECTBY
pEelIeHUI CUCTeMBI TMPWHAIJICXKAT OTKPHI-
Thl€ Jy4u C KOHLamMU B Toukax A (—10; 3) u
B(0;—1).

Ne 261

a) U300pa3uM MHOXECTBO pellieHUIi He-
paBeHCTBa X — |y + x| > 1.

7151 5TOro pacCMOTPUM JIBa Clyvasi.

Puc. 10

YA

;3)

._..
—_
\

><"

Puc. 11

1)y+x20,Toectby > —x. Torna x— (y +x) 2 1, Toectb y < —1.

To ecTb MHOXECTBO TOUEK YOOBJIETBOPACT CUCTEME {

y =

- X

y< —1°

2)x+y<0,tT0ectby < —x. Torma x+ (y +x) 2 1, Toectp y > 1 — 2x.

To ecTb MHOXECTBO TOUEK YAOBJIETBOPACT CUCTCMEC {

PeiieHneM HepaBeHCTBaA SIBJSIETCSI O0b-
eMHeHue ciaydaes | u 2.

W306pa3um rpaduyeckoe peleHue 3To-
TO HepaBeHCTBa (puc. 12).

ITpu 3TOM TpaHUIla TPUHAIEKUT MHO-
>KECTBY pellIEHUI HEpaBEHCTBA.

Peinm HepaBeHCTBO |x|+5]1 —y|<0.

3aMeTuM, 4YTO MOAYJIb — HEOTPULIATENb-
Has BenuuuHa. [ToaToMy eciiv XOTs Obl OTHO
U3 TTOIMOAYJbHBIX BbIPAXXEHUI OTIMYHO OT
Hy1s, TO |x|+5|1—y|>0.

IMMostomy |x|+5|1 —y|<0<

< |x|=]1-y|=0,T0ecTEXx=0,y=1.

DTa TOUKa HE SABJISIETCS PELIEHUEM Tep-

YA

y<—x
y=21-2x"

1
1

|

<Y

0

<
I
|

AN

X

X
y=1-2x
Puc. 12

BOr0o HEPaBEHCTBA CUCTEMBbI. 3HAYUT, CUCTeMa He MMEET PeIlIeHUIA.
OTMeTHM, YTO MBI MOTJIM OBI He M300paxkaTh MHOXECTBO pEIIeHU TIepBOTO Hepa-
BEHCTBa CUCTEMBI, a MPOCTO MoACTaBUTh X = 0, y = 1 B MepBoe HEPABEHCTBO.

x—|y—1|>—2

0 .
) |x|-|2y+4|<6

.
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M3006pa3yM MHOXECTBO pelleHNi HepaBeHCTBa X — |y — 1|> —2.

J1J1s1 3TOrO paCCMOTPUM JIBa CITydasl.

1)y—120,Toectby > 1. Torma x—(y—1) > -2, T0ectb y <x+ 3.

y =1
3HaYNT, MHOXXECTBO TOYEK YIOBJIETBOPSIET CUCTEME .
y<x+3
2)y—1<0,Toectby< 1. Torma x+ (y — YA
1)>-2,T0ectb y<—x—1. X,
3HAYNUT, MHOXECTBO TOYEK YHOBJIETBO- y=x + 34
y<1 x—ly—1>-211
psieT cucteme .
y>-x-1
PemmennemM HepaBeHCTBA SIBIIIETCSI 00b- e
eauHeHue ciayvaes 1 u 2. % >
W306pa3um rpadmyeckoe pelreHue 3To- [\
ro HepaBeHCTBa (puc. 13).
IIpu >TOM TpaHuMLA HE NPUHAIIEKUT y=—x-—1
MHOXECTBY pellieHU1 HepaBEHCTBA. A
3aMeTuM, 4TO TMOJYYEHHOE MHOXKECTBO X
CUMMETPUIHO OTHOCUTEIBLHO TIPsIMOit y = 1. Puc. 13
H300pa3suM MHOXECTBO PeLIeHMIA HepaBeHCTBa |x|—|2y + 4| < 6.
H7151 3TOr0 pacCMOTPUM YETHIPE CITydas.
x-10
1)x>0,2y+4>0,T0ectby > —2. Torma x — (2y +4) <6, TO€CTH Y > .
x=20
> -2
3Ha4YUT, MHOXXECTBO TOYEK YIOBJIETBOPSIET CUCTEME 10
x a—
y>
2
—-X+2
2)x>0,2y+4<0,toectby<—2.Torma x+ (2y +4) <6, T0 ectb Y <
x=20
< =2
3HauYMUT, MHOXECTBO TOUYEK YIOBICTBOPSIET CUCTEME Y 5
X+
y>
2
-x-10
3)x<0,2y+4>0,T0ectby > —2. Torna —x — (2y +4) <6, T0 eCTb V> y -
x<0
y= =2
3HAYNT, MHOXKECTBO TOUCK YIOBICTBOPSICT CUCTEME 0
_x J—
y>
2
x+2
4)x<0,2y+4<0,T0ectby < —2. Torna —x + (2y + 4) <6, T0 ecTb y<T.
i YA
3HAaYUT, MHOXECTBO TOYEK YIOBJIETBO s
psIeT cucTeMe N.O4ALV.94)
x<0 _x—107
o _—x-—10 Y 2 74
y<-2 ry= B
. 1
x+2 E >
P 0[ X
2
PeirennemM HepaBeHCTBA SIBJIIETCS O00b- it )
eIMHEHNE 3TUX YEThIPEX CIIyJaeB. T2 Y=
W306pa3um rpaduyeckoe peleHue 3To- YNALNLY At oo i
ro HepaBeHCTBa (puc. 14). Puc. 14
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Ilpu 3TOM rpaHuMLAa HE TPUHAIIEKUT YA
MHOXECTBY pellIEeHUI1 HEpaBEHCTBA.

3aMeTuM, 4TO TIOJYYeHHOE MHOXECTBO /
CUMMETPUYHO OTHOCUTENBHO ocu Oy U Npsi-
MO y = —2.

IlepeceyeHre MOTyYEeHHBIX MHOXECTB U Z
OyneT pelieHueM UCXOTHOW CUCTEMBI. Eia

M300pa3uM MHOXECTBO pELIEHUW CU- 0
cTeMbl (puc. 15). >

Ilpu sTOoM rpaHWia He TPUHAIIEKUT
MHOXECTBY PEIIeHUI CUCTEMBI.

Ne262 Puc. 15
H306pa3um rpahuaecKr MHOXKECTBO PEIICHUI CUCTEMBI.

CHayvajia n306pa3yiM MHOXKECTBO peLieHNI HepaBeHCTBa | x|+ |y |< 4.
J1J151 9TOr0 paCCMOTPUM YEThIPE CITydasd.

1)x>0,y>0.Torna x+y<4,1T0ectb y <4 —Xx.

Zil!

x=20
3HAYMT, MHOXECTBO TOYEK YIOBIETBOPSET cucteMe ¢y = 0

y<4-x
2)x>0,y<0.Torma x—y<4,T0ectb y < x—4.

x=20
3HAa4YUT, MHOXECTBO TOYEK YIOBJIETBOPIET cucTteMe 3y <0

y=24-x
3)x<0,y>0.Torma—x+y<4,Toectb y<4+x.

x<0
3HAYUT, MHOXKECTBO TOYEK YIOBJIETBOPAET cucTeMe 1Y = 0

y<4+x
4)x<0,y<0.Torma —x—y<4,ToecTb y > —x — 4.

x<0
3HaAuUT, MHOXECTBO TOYEK YIOBIETBOPSET cucteMe ¥ <0

y=z-x-4

Pemennem HepaBeHCTBA SIBIISICTCS OOBEIMHEHNE 3TUX YETHIPEX CITyIacB.

M306pa3uM rpacdrueckoe pelieHne 3Toro HepaBeHCTBa (puc. 16).

[Tpu 3TOM rpaHMIIa TPUHAIICKUT MHOXKECTBY PeIllcHUI HepaBeHCTBA.

OTMETUM, YTO MBI MOIJIM ObI pa300paTh TOJBKO MEPBBIN CIyJail 1 HapUCOBaTh MHO-
JKECTBO, IIPeABAPUTEIHHO TT0Ka3aB, YTO OHO CUMMETPMYHO OTHOCUTEILHO oceit Ox u Oy.

M3006pa3rmM MHOXECTBO pellieHU T BTOpOro HepaBeHCTBa (puc. 17). Tak Kak x —y = a,
TOYySX—a.

4
SR b<4 S
lx—y>a e
= — /] = —
L —x+y=4 x+y=41] -z y=x—a
] L L
o1 > ANOL] X
L—x—y=4 x—y=4.1]| p
A
Puc. 16 Puc. 17
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IlepeceyeHre 3TMX MHOXECTB OymeT pe- YA
LIEHUEM CUCTEMBI.

YToOB! TIIOMIATh MHOXECTBA pPEIIeHUN
CHUCTEeMbl HEPaBEHCTB Oblla paBHa 2 HE0OXO- va
IMMO, 4TOOBI TIpsiMasi Tiepecekana KBajpar. /y=x—a
M306pa3uM MHOXECTBO PEUIEHUN CHUCTEMBI
(puc. 18).

Heob6xoarumo, 4TOOBI TUIOLIAAb 3allITPU-
XOBaHHOU yacTu paBHsuiach 2. [Tnomans 3to-
TO TIPSIMOYTOJTbHMKA PABHSIETCST 7

4@-(_":/_+4)):4(4—a). A

IMostomy 4(4 — a) = 2, otkyna a = 3,5. Puc. 18

Omeem: 3,5.

Ne 263

Tak KaKk CKOpPOCTM aBTOMOOWJICH OTIMYAIOTCS He Ooyiee yeM Ha 10 Km/4, TO
|x—y| <10. Bropoe ycioBue 03HA4aeT, YTO 3a 2 yaca aBTOMOOWIM IIPOE3XAI0T CyM-
mapHo He MeHee 300 kM, To ecTb 2(x + y) = 300. DTH YCIOBUS JOKHbBI BBHITOJIHATHCS
ogHOBpeMeHHO. TakuMm o06pa3oM, Iojiydyaem TpeOyeMyr MaTeMaTUYECKYI MOAEIb 3a-

|x-y| <10
Jauu: .
2(x+y) = 300

0 |

| 1.

L S o —

O\

|x-y| <10
20x+y) =300
W3 pa3nena 1)1 mOBTOpeHUs1 YIUTETh MOXET BBIOPATH JIIOObIE 3aMaHusI Ha TEMbI, KO-
TOpBIE 11€J1eCO00Pa3HO TTOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCMMOCTU OT MMEIO-
LIMXCS Y YYaIIUXCS 3aTPyIHEHUIA.
PaccMoTpuM peliieHre HeCTAHAAPTHOM 3a1a4M TaHHOTO ITyHKTA.
Ne 274*
Takkaka+b+c+d>0,Toa+b>—c—d Takkaka>cub>d,toa+b>c+d.
DEcmc+d<0,tT0a+b>—c—d=|c+d|
D Ecmic+d>0,T0oa+b>c+d=|c+d]|
ATtakkak|a+b|>a+ b, To|la+b|>|c+d|.

Omeem: {
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I'nasa 3. UcciienoBanue HeJUHEHHBIX MPOIECCOB

B Tpertbeiil maBe paccMaTpuBalOTCs (QYHKLIMU, OMKUCHIBAIOLINME HEIMHEMHBIE IIPO-
Heccol. CHavasa yyalmimecsl U3y4armT CTEIeHHY0 (GyHKIUIo (B 00lIeoOpa3oBaTeib-
HOM KJIacce JOCTAaTOYHO IMO3HAKOMUTD yYallUXcs ¢ y = x*u y = x%), 3aTeM 00paTHYIO
MIPOITOPLIMOHATBHOCTE. [lociie Yero BOChbMUKIIACCHUKU PACIIUPSIOT U3BECTHOE UM
MOHSITHE KYCOUYHO-JIMHEIHOM (DyHKIIMU, 3HAKOMSICh C KYCOUHO-3aaHHOM (PYHKIIME.
ITocne BBeaeHMsT apu(pMETUIECKOro KBaApaTHOIrO KOPHS ydalllKecsl pacCMaTPUBaIOT

dbysKUIMIO Y= Jx , TIpU M3YYEeHUU KOTOPOM ITOKa3bIBAE€TCI €€ CBSI3b C (PYHKIMCH
y=x>*

[Tpu n3yuyeHNM CBOMCTB 3TUX (DYHKIIMIT yIalIecs IMOIyJaloT IIepBUIHOE IIPEICTaB-
JICHWE O TIOHSTHUSX: aCUMIITOTa, KacaTeIbHasl, O TAKMX CBOMCTBaX (PYHKIIMH, KaK BO3-
pacraHue 1 yObIBaHME. DTU ITOHSITHS TTIOCTEIIEHHO BBOIATCS B PEUEBYIO IIPAKTUKY yda-
IHXcs. 3Iech e yJalrmecss MMEIOT BO3MOXKHOCTD ITO3HAKOMUTBLCS C TAKUM CBOMCTBOM
(yHKMM Kak 4eTHOCTh (HeueTHOCTh). CiienyeT MOHUMATh, YTO AaHHbI MaTepua oT-
HOCHUTCS K 30HE OJIKAMIIEeTO pa3BUTUS BOCBMHMKIIACCHUKOB, TO €CTh BXOOUT B IIepe-
YeHb 3a/1a4, KOTOPbIe OOIBITMHCTBO YYaLIMXCS MOTYT MOKA PEIIUTh TOJIBKO C TIOMOILBIO
B3pocioro. [ToatoMy 3amaHusi, B KOTOPHIX yYaIllMecsT «IUTalOT» rpadmku yHKIIWIA,
OIepupys MOHATUSIMU BO3pacTaHNe, YObIBAHUE, YeTHOCTh, HEYETHOCTh, HAMMEHbIIICE
¥ HanOoJIbllee 3HaUYeHUST (DYHKIIMM, He SIBJISTIOTCSI HAa JAaHHOM 3Tare oO0ydeHus 00s13a-
TEJIbHBIMU IIJIST BCEX, OHU HOCSIT Pa3BUBAIOIIMI XapaKTep M HE MOJLKHBI CTAHOBUTHCS
00BEKTOM 00s13aTeJIbHOTO KOHTPOJIsI. B 9 Kitacce mociie yTOUHEHUST M CUCTeMaTU3alluu
3HAHUM 00 00IIeM TOHITUN (DYHKIIMHU 1 OOIINX ¢ CBOMCTBAX 3TOT MaTepHall CTAHOBUT-
cs1 00s13aTeIbHBIM TS BCEX, TaK KaK BXOIMT B 30HY aKTYaJIbHOTO Pa3BUTHS YJalIUXCs.
Wzydenue aToro Marepuaia Ha 0000IIIEHHOM YPOBHE B 9 Kilacce CTAaHOBUTCSI BO3MOXK-
HBIM MMEHHO OJlaromapsi 6ase, 3aJI0KeHHOM MpU paboTe CO CBOMCTBAMU KaXIOM OT-
nenbHOI (PyHKIIMU, M3ydyaeMoii B 8 Kiacce.

BBenenne KycouHo-3amaHHON (PYHKIIMU B COAEpKaHUE Kypca JacT BO3MOKXHOCTD
3aKpeIUISITh U CUCTEMAaTU3MPOBAaTh 3HAHUS yYaIIMXCs 00 U3yYeHHBIX BUAaX (DYHKIIUA.
Tak TmocTpoeHMEe KyCOYHO-3aMaHHON (PYHKIMU HAaeT BO3MOXHOCTH CTPOUTH YaCTHU
rpadUKOB M3yYeHHBIX (DYHKIIWI M pEeTYISIPHO OTpabaThIBaTh MOHSITHE 00JIACTH OIIpe-
neneHust pyHkuuu. «YrteHue» rpauMKoOB KYyCOYHO-3aJaHHBIX (DYHKUMN TTO3BOJSET
(bopMupoBaTL GOTATHIN OIBIT MIPUMEHEHUS TIPEACTABICHUN yJalIUXCs O CBOMCTBAX
byHKUMIA.

B manHOIt TIaBe ywamuecs ITONIyYarOT HadYaJlbHBIC CBEICHUS O MEHCTBUTCIBHBIX
yycaax. s BBeAeHUST MOHATUS MPPALMOHAIBLHOIO YKCIIa MCITOJIb3yeTCs 3ajada Ha-
XOXIICHUS JUIMHBI CTOPOHBI KBajapaTa ¢ 3aJaHHOI ruromansio a. [Tocie BBemeHUs orpe-
JeeHUs apu(MeTHIeCKOTro KBaJIpaTHOTO KOPHS JOKa3bIBaIOTCS ero cBoiicTBa. Ha oc-
HOBAaHUMU 3THX CBOMCTB yyalllMecsl yJaTcsl IpeoOpa3oBbIBaTh YMCIOBbIE M OyKBEHHBIE
BeIpaxkeHUs. [ToMMO 3HAKOMCTBA C TIPOCTEUIIIMMHU TTPe0OPa30BaHUSIMHI, CBSI3aHHBIMU
C HEMOCPEACTBEHHBIM IIPUMEHEHUEM OIpeneaeHus apuMeTUIeCKOro KOpHsI, CBOMCTB

I [ .2
KOpPHSI U3 NPOU3BEACHUS U YaCTHOIO, a TaKXK€ OCHOBHOTO CBOMCTBA KOpHS Vd :lal

¥ OCHOBHOTO TOXIECTBA (JZ )2 =a, yyaliyecsl 3HaKOMSITCSI C olepalueil BHeCeHUs
MHOXKUTEJISI TIOA, 3HAK KOPHSI U BbIHECEHUS] MHOXUTENST U3-MoJ KOpHS. OTAelbHbII
MYHKT IOCBSIIEH 0oJiee CIOXKHBIM MPeo0pa3oBaHUSIM BhIpaXKEHUI, COOEPXKAIIMX KOP-
HU: OCBOOOXIEHUIO OT MPPALlMOHAJIBHOCTU B 3HAMeHaTee U JAPYyTMM, OCHOBAHHBIM,
B TOM YHMCJIE€, HA UCITOJb30BaHUU (hOPMYJ COKPALIEHHOTO YMHOXEHUSI.

I1pu yrinyGaeHHOM M3y4eHUM Kypca BOCBbMUKIACCHUKM OCBAMBAIOT CIIOCOOBI MPU-
OJIMKEHHOTO BBIYMCIIEHUST KBaIpaTHOTO KOpHs. [1py 3ToM MOMMMO OLIEHKU 3HAUYEHMUS
KOpHS TTyTeM Moaoopa OJIMKAMIITMX TOYHBIX KBaIpaTOB, paCCMaTPHUBAETCS UCIIOIb30Ba-

X
HUE NTOCIeA0OBATEIbHOCTU YUCET X © X, | = —(Xn + j .
n 2 X

n
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XapakTepucTuKa JeaTeJbHOCTH YIAIIXCs

ITpu n3ydeHUN comepKaHUs TPETheil TIIaBbl yJallecs:

* NpuUMeHsOM U3yYEeHHBIE CIIOCOOBI NEMCTBUM M pellleHUs 3adady B TUIIOBBIX U
TIOMCKOBBIX CUTYaIIHSIX;

* 000CHO08bI6aHOM TIPABUIIBHOCTD BBITIOJTHEHHOTO AEHCTBUS C TOMOIBIO OOpallieHus
K 00IIIeMy aJITOPUTMY, OIIPEIEIICHUIO, CBOIICTBY;

* cmposm mamemamu4eckKyro mMoodeabs TEKCTOBBIX 3a/1ay, MEPEeBOAS UX YCIOBUE Ha
SI3BIK aJITeOphI;

* anaauzupyrom rpacduk QYHKIMU C LEIbIO BbISIBIEHUS €r0 CBONCTB;

* onucvléarom BBISIBJIEHHbIE Ha IpaKTUKE 3aBUCUMOCTH MEXIY BeIWYUMHAMU 6
obuem eude, U uccaedyom ux;

* conocmaensiom CBOMCTBA Pa3IUUHbBIX (PYHKIIMIA;

* aHaau3upyrom anredpandeckue BhIPAXKCHMSI, ComepXKallnue KBaapaTHbBII KOPEHb,
C 1IeJIbIO TIOMCKa BO3MOXKHOCTH YIIPOIIEHMS TIpoliecca X peodpa3oBaHus;

* cmposm CTocod NEUCTBUSI 045 peuleHus H08020 Muna 3adat,

* 3anucvléarom CII0COOBI IEUCTBUI ¢ TIOMOIIBIO aJITOPUTMOB, BEIOMPAIOT aJITOPUTM
1 MCTIOJIb3YIOT €TI0 IS BHITTOJTHEHUSI pa3IMyHbIX 3a/1a4;

* NPUMEHSIOM NOAYYeHHble 3HAHUS IS PEeIIeHNS 3a1ad IPaKTUISCKOM HapaBIeH-
HOCTH.

Oco0eHHOCTH H3YYeHUS YI€OHOTO COEPIKAHMS

IIpu m3yyeHUM TpeTheil IIaBHI ILUIAHUPOBAHMEM IIpemycMOTpeHBl ypoku OH3,
CTPYKTYpa KOTOPBIX 00ECIIeUMBAET BHITTOJIHEHUE YIAIlIUMUCS 1I€JIOr0 KOMILUIEKCa YHH-
BepCallbHBIX YU4EeOHBIX IeiicTBuii. PaccMoTpum criocod opranusaunu ypoka OH3 Ha
npumepe coaepxxanus myHkTa 3.1.1. «CteneHHble GYHKIUU UX TPahUKU».

B aTOM IyHKTE y4aliuecs: 3HaKOMSTCS ¢ GYHKLIMSIMU y = X2 y = X3, a TaKXKe I0-
JIy4atoT BO3MOXHOCTb PAaCCMOTPETh OOIINIA CITydaii: CTEIIeHHYIO (DYHKIIMIO C HATypaslb-
HBIM TOKa3aTesieM.

YPOoK OTKPBITHSI HOBBIX 3HAHUI BBICTPAMBACTCS B COOTBETCTBUM C TPeOOBAaHUSIMU
TexHosnoruun gearenbHoctHoro metona JI.I. IMetepcon (cMm. pasnmen «IlpunoxeHue»).
Ha srame momueayuu ydutenb MOXET TPENJIOXUTh ydalllMMCsS OOCYyIUTh 3murpad
K MIepBOMY TTYHKTY ¥ BBICKA3aTh CBOM MBICJIM 110 TIOBOJTY BHICKA3bIBAHUST aMEPUKAHCKO-
ro mateMatuka Puxapna Kypanra.

H71sT caMOCTOSTETbHOTO OTKPHBITUSI PEKOMEHIYETCS MCIOJb30BaTh CUCTEMY 3ala-
Huit Ne 293—296. Yuutenb BBIOMpaET, C KaKOi M3 HOBBIX (DYHKIIMIT OH caM IMTO3HAKOMMUT
y4JaImmxcsl, a Kakyto (GyHKIIMIO yJarimecs OymIyT OTKPBIBaTh CAMOCTOSITEIBHO.

PaccMoTpuM nipumep cmpykmypbi OmMKpbimus H08020 3HAHUSL.

1. Hosoe 3nanue: pyHKIMs y = X* 1 ee CBOICTBA.

2. Akmyanu3ayusi.

ITlosmopums: MOHSITUE CTETIEHU, CBOMCTBA CTENEHU C TToKazaTesneM 2 U 3, OHSITUe
bynkuum (Ne 293—-294).

3. 3adanue na npobnoe deiicmaue.

PaccMotpute rpacduk ¢GhyHKIINM, U300pa*keHHBIM HAa PUCYHKe (Ha MOCKe M300pa-
JKEH PUCYHOK, aHAJIOTUYHBIN PUCYHKY | Ha cTp. 97 yueOHMKA) M OTBETHTE HAa BOTIPOCHI:
rpaduk Kakoit (pyHKIIMU U300pakeH? Kak oH Ha3biBaeTcs? [lepeynciauTe ero cBoiicTna.

4. Quicayus 3ampyoHeHus.

SI HEe MOTy OTBETUTH Ha BOMIPOCHI O GDYHKIINUU, TpachuK KOTOPO N300paXeH.

Sl He MoTy 060CHOBATD, YTO MOI1 OTBET BEPHbIIA.

5. Qurcauus npuuunbl 3ampyoHeHuUs.

He usyyeH 3ToT BuI (PYHKIIUIA.

6. Ileab yuebHoii desmenvHocmu.

TTo3HaKOMUTHCSI ¢ HOBOM (hbYHKIIMEN U ee CBOMCTBaMU.
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7. Qukcayus H08020 3HAHUS.

Vuyaruecst 10JKHBI TO3HAKOMUTBCS ¢ (PYHKIIMEH y = x? U ee CBOWCTBaMU.

OmKposims HOBOE 3HAHME yJalllecs] MOTYT ITyTeM OIMCaHUSI BBISIBJICHHOI Ha IpaK-
THKE 3aBUCUMOCTH MEXIy BETMIYMHAMU B OOIIIEM BHIE C MCTIOJb30BaHUEM TEKCTa 3a/1a-
Hus Ne 295. [Tocne yero B hopMe MOABOASILETO AUAIOTa YUUTEIb 3HAKOMUT yJalUXCsl
¢ dyHKLMER y = X° 1 ee CBOICTBAMU.

Ha smane nepsuunoeo 3axpensenus peKoOMeHIyeTCsT BBITOITHUTE 3amanue Ne 308 (B 00-
1eo0pa3oBaTeIbHOM KJlacce MYHKT 3 MIaHa MOXHO ormyctuth) 1 Ne 314—315, Neo 316(a),
IUTST CAMOCMOSMEAbHOU pabombl YIAIIIMMCST MOXKHO TIpemtoxuTh Ne 316 (6, B).

Ha smane exatouenus 6 cucmemy 3nanuii yauTellb 3HAKOMUT YJAIITUXCS C OOIIUM CIIy-
yaeM CTeIleHHO (DYHKIIMY B 0030pHOM Mopsinke. ITocie yero yunuresas mpemiaraeT yua-
muMcs onHo u3 3amanuii Ne 297 — Ne 303 (111 HECKOJIBKO 3aIaHMit).

Hamnbonee mmoaroToBIeHHBIX YYAIIMXCS CICAYeT TTO3HAKOMUTD CO CTEIICHHBIMU (hyHK-
1MsMu 6osiee OAPOOHO, MIJIs1 TOTO MOXKET ObITh 3aeCTBOBAH TEKCT yueOHUKa. [1pu yriy-
OJICHHOM M3Y4eHUU TIPeIMEeTa Ha 3TO OTBOAMTCS OTIEIBHBIN YPOK, B 00I11Ie00pa30BaTeIbHOM
KJTacce M3y4eHHE 3TOTO BOIIPOCA MOXKET CTaTh HeOOS3aTe/TbHOM YaCThIO JOMAIITHETO 3a0aHMs.

H71s1 nogmoperuss MOXHO BBITIOJIHUTD OHY WJIM HECKOJIBKO 3a/1ay U3 pa3zesia OBTO-
penus, HampuMep, No 323 — No 325, mpu BBIMOJTHEHUH KOTOPBIX YUAIIIUECS TOTOBSITCS
K paboTte ¢ rpaduKaMM, UMEIOIIMMU «BBIKOJIOThIe» TOuKU. Ha aTane peguexcuu Mox-
HO BEpHYTbCA K amurpady U MpenyiokuTh yIaIIuMcs TPOKOMMEHTUPOBATD €ro C TOU-
KU 3peHUs] 3HaHUI, TIOJTy9eHHbIX MU Ha ypoke. [lociie yero ygammmcst mpeaiaraeTcst
OLICHUTD MPOLIECC U Pe3y/IbTaT CBOEH pabOThI Ha YPOKE.

Kpome ypoka OTKpBITHSI HOBOTO 3HAHUS, OCHOBHEIC CTPYKTYPHBIC 3JIEMEHTHI KOTO-
pPOro paccCMOTPEHBI BhlllIe, TUIAHUPOBAHUEM MIPENYCMOTPEHbI U APYTUe TUIIbl YPOKOB:
YPOKU peghrexcul mpeHuposouHo20 U KOppeKyUuoHHo20 muna, TS yJalIuecs BhIpadaThI-
BAlOT U 3aKPEIUISIIOT CBOE YMEHME MTPUMEHSITh HOBBIE TIOHSITUSI U CTIOCOOBI ICMCTBUIA,
Y4aTCsI CaMOCTOSITEIbHO BBISIBJIST M UCTIPABIISTH CBOU OLIMOKM, KOPPEKTUPOBATh CBOIO
YUEOHYIO IeSITCIBHOCTD.

B koHIIe M3yyeHUs TpeTheil IIaBbl yYalluMcs MpeaiaraeTcsl CChlJiKa Ha SKCIpecc-
TECT, KOTOPBIIf MOXKHO MCTIONIB30BATh TSI ypoKa peIeKCUN WX UCIIOIb30BaTh B Kaue-
CTBE JOMaIIHEei paboThI.

[InanupoBaHMeM TakKe MPELyCMOTPEHBI U YPOKU o0y4aroueco KoHmpoas. Ilepen
MpOBeIeHNEM KOHTPOJIBHOM paboThl peKOMEH/IYeTCsI IPOBECTU YPOK pedIIeKCuu ¢ uc-
MOJIb30BaHMEM COMEPXKAHMSI COOTBETCTBYIOIIETO pa3iesa «3aaadyu 1151 CAMOKOHTPOJISI».

§ 1. IIpencraBiieHne 0 HEKOTOPBIX HEJMHEHHbBIX MPOIECCaX
I1.3.1.1. Crenennbie hyHKIMH UX rpauKu

OcHoBHBIE coaepKaTe/IbHbIC HEJIN:

1) NO3HAKOMMUTD ydalIUXCs ¢ PYHKUUSIMU ¥y = X> U y = X3; BBISIBUTh CBOICTBA 3TUX
dyHK1Mit; chopMUpoBaTh yMEHUE CTPOUTH TpaduKu YHKIMNA y = x> u y = x3;

2) cchopMUpoOBaTh MOHITHE MAapadOoJIbl U €€ BEPLINHBDI;

3) cchopMmpoBaTh MpEACTaBICHNE O CTETICHHON (DYHKIIMM C HATypaJIbHBIM ITOKAa3a-
TeJIeM U €€ CBOMCTBAX IPY YETHOM M HEUETHOM IoKa3aTeJie;

4) cchopMUpOBaTh ITEPBUYHOE MPEICTaBIeHNE O TIPOMEXYTKAX BO3pacTaHUs U YObI-
BaHMST GYHKIIUY, BO3PACTAIOIINX M YOBIBAIOIINX (DYHKIIUSIX, YSTHBIX U HEYETHBIX (DYHK-
LMSIX, @ TaKXKe O PYHKUUSIX, HE SIBISTIOLIUXCS HU YETHBIMU, HU HEUETHBIMU;

5) 3aKpennUTh YMEHUSI CpaBHUBATh pallMOHAJBHBIC YMCIa; PellaTh HEPaBeHCTBA;

6) ITOATOTOBUTH M3yUyeHUE (DYHKILNI, TpadUK KOTOPBIX UMEET «BBIKOJIOTYIO» TOUKY,
¥ MIO3HAKOMMTH YYAIIIUXCS C TOTOOHBIMU (PYHKITASIMU.

JIst akTyaiM3aivy MoHSATUsST (DyHKIIMW U CTETIEHU C TToKa3aTesieM, paBHBIM 2 U 3,
MOXHO UCIob30BaTh Ne 294, J1j1s1 3HaKOMCTBa ¢ DYHKIIMEN y = X2 1 CaMOCTOSITEJIbBHOTO
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OTKPBITHS €€ CBOMCTB pEKOMEHIyeTcsl Ucroib3oBath Ne 293 (a), No 295. /Inst 3HaKOM-
cTBa ¢ (pyHKUMENH y = XU CaMOCTOSTEIbHOTO OTKPBITUSI €€ CBOMCTB PEKOMEHIYeTCs
ucnoab3oBath Ne 293 (6); Ne 296.

ITpuBeneM mpuMepbl peleHnii U 0TBEThI K 3a1aHMSIM U3 JaHHOTO IMYHKTA.

Hst popMUpOBaHMST OITBITA TIPUMEHEHUS CBOMCTB YSTHOCTA W HEUYETHOCTH, BO3-
pacTtaHus ¥ yObIBaHUSI CTeNeHHbIX hyHKUMI npemtaraloress Ne 297 u Ne 298, 17151 Ha-
IISTHOCTH MOXHO TIPEIIOXKHUTD YUAIIMMCS BBITIOTHUTD 3CKU3bI JAHHBIX (DYHKIIHIA.

Ne 297

Ecnu dyukuus 3agana ¢hopmyioii f(x) = x8, to:

a) £(5) > f(3), Tak kak pyHKIMS Bo3pacTtaeT rnpu x € [0; +oo);

0) f(—5) > f(3), Tak KaK yHKIMs yeTHas: f (—5) =f(5) u Bo3pacTaet npu x € [0; +o0);

B) f(—5) > f(—3), TaK KaK (byHKIINS yOBIBaeT Ipu x € (—oo; 0];

1) f(0) <f(—6,3), Tak KaK DyHKIIM yObIBAET Mpu x € (—o; 0];

) f(—=2,5) =f(2,5), Tak KaKk (yHKIIMS YeTHAS;

e) £(0,4) <f(1), Tak KaK hyHKIMs Bo3pacTaeT npu x € [0; +o0);

)K)f(—%) >f(i), TaK Kak (QyHKIMS quHaH:f(—é) =f(%) U BO3pacTaeT npu

x € [0; +o0);

3) f(—31,2) < f(32), Tak KaK pyHkmusa yetHas: f (—31,2) =f(31,2) u Bo3pacraer nmpu
x € [0; +o0).

Ne 298

Ecnu dynkums 3agana popmyioii f(x) = x", To:

a)f(6,6) <f(8); 0)£(6) >/ (-8.5); B)f(—15,4) <f(=10,1); 1) f(=3) <f(0); )./ (3,2) >

> f(=3,2);¢)£(0,2) <f(0,7); X)f(% ) > f( % );3) f(=0,3) > f(—1), TaK KaK dyHKUMs
BO3pacTaer mpu X € (—oo; +o0), TO €CTh OOJIbIIEMY 3HAUEHHIO X COOTBETCTBYET OOJIbILIEE
3HaYeHUE Y 1 HA0OOPOT.

I1pu HajaMuuu BpeMeHU B 00Jjiee MOArOTOBICHHOM KJIACCe PEKOMEHIYETCS IPOBe-
CTH WCCIIeIOBaHNE, B XO/Ie KOTOPOTO yJalluecsl BBISBIISIIOT CBOMCTBO 00J1aCTH OTIpese-
JIeHUs1 yeTHOM u HeyeTHOU pyHKumu (Ne 304 — Ne 305). Bro cBOICTBO yualuecs: 0y-
IyT WCITOIh30BaTh TP OTBETE HA BOIIPOC O YETHOCTU (PYHKIIUM (TPETUI MYHKT IUIaHA
«aTeHus» GyHKuMn). B 11000M ciayyae mpu yriyOoJeHHOM U3yUYeHUU MpeaMeTa yyallm-
€Cs1 BEPHYTCSI K 3TOMY BOIPOCY B 9 Kiacce.

Cnenyet oopaTuTh BHUMaHue Ha 3agaHue Ne 308, Tak Kak B HeM MpejiaraeTcsl nian
oas «umenus» epagpuxa. IMEHHO 3TOT TIaH (32 MCKITIOYECHHEM TPETHEro ero IyHKTa
B 00I111e00pa30BaTeIbHOM KJlacce) ceayeT UCTIOb30BaTh B TabHENIIIEM ITPU BHITIOTHE -
HUM BcexX 3amaHuii ¢ popMynupoBKoii: «[IpounTaiite rpaduk 1Mo M3BECTHOMY IUIaHY>.
[Ipu «areHnn» rpacduka y ydamuxcs: GOpMUPYETCS OIBIT IPUMEHEHMSI HOBBIX JISI HUX
MOHSITUIA: IPOMEXYTKU BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIIee M HaMMEHbIIIee 3HaUe-
Hus1 yHKUMKM. BaxXHbBIM SIBISIETCST BBIIEICHUE IPOMEXYTKOB, Iie (DYHKIMS MMOJIO0XKM-
TeJTbHA WK OTPULIATEIbHA, HyJIei (PYHKIINK, TaK KaK 3TO TOTOBUT yJalllXxcs K rpadu-
YECKOMY CII0COOY pellieHHsI HEPaBEHCTB.

ITpu paboTe ¢ MOMOOHBIMY 3aJaHUSIMU Ha JaHHOM 3Tare 00yJIeHUs BaXKHO UCIIONb-
30BaTh HAIJISITHOCTD: IYCTh y4allrecs: 0OBOIST KPaCHBIM 1IBETOM YacThb rpaduka, Jexa-
LIYIO BbILIE OCU aOCLIMCC, a CHHUM — HIXe ocu abcuuce. JJis BblaeeHUS ITPOMEXYT-
KOB BO3pacTaHMsI M YOBIBAHUSI CJICIyeT MCITOJIb30BaTh ITPUEM, OITMCAHHBINA B TEKCTOBOI
4yacTH yueOHMKA — IIPOBECTU KapaHIalloM 110 TpaduKy clieBa HallpaBo 1 UCIOJIb30BaTh
aHAaJIOTHUIO C ITOBEMOM WJIA CITyCKOM C TOPHI.

Ewe pa3 o6patvM BHMMaHKE, YTO 3aJaHusl, B KOTOPHIX y4alllUeCs «dUTAIOT» Ipa-
(ukm byHKUMI, He SBISIOTCS HAa JAaHHOM 3Tarie 0Oy4eHUs 00sI3aTeIbHBIMM IIJI BCEX,
OHHU HOCAT pa3BUBaoIIMii XxapakTep. CiienyeT MOHUMATh, YTO UX BBITIOJTHEHUE TOTOBUT
yUalIMXcsl K CUCTeMAaTU3aluy 3HaHU 00 001leM HOHSATUM (YHKLIMU U U3YYeHUIO 00-
II1X €€ CBOMCTB B 9 KJitacce.
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ITokaxeM mpuMeHeHMe MJIaHa «ITeHUsI» TpaduKa Ha TpuMepe BbiroaHeHus Ne 309.

Pewenue:

rny=x’,xe[-3;1] 3)y =x, xe[-2; —=1)U[1; 2)
y

A

YA

|
|
l
|
|
/

—]
o
|

L—
|
——

\u

0] 1 i
1) D@y =[-3;1]; 1) D@y =[-2;-1)[1; 2);
2) E(y) =10;9]; 2) E(y) =[-8, —1)U[1; 8);

3) Hu yeTHas, HU HeYeTHas, Tak Kak
D (y) He cuMMeTpUYHas;

4) y = 0 He cylllecTByeT,
y>0mnpuxell;2),
y<0mnpuxel[-2; —1);

5) ¥ (x) Bo3pactaet npu xe[—2; —1),

3) Hu yeTHas, HM HeYeTHas, Tak Kak
D (y) He cuMMeTpUYHas,
4)y=0npux=20,
y >0 npu xe[—3; 0)u(0;1],
y < ( He CyLIEeCTBYET;
5) ¥ (x) Bo3pacraet nipu x[0;1],

y (x) yoeBaeT mpm xe[—3;1]; xel[l;2);
6) yHaMG.: 9’ yHaMM.: O 6) yHaM6.: HE CYI_HGCTB., yHaMM.: _8

IIpu BeimonHenun 3amannii n3 Ne 310—313 yuamiyecs YyTOYHSIOT TPeACTABICHUS
0 TOM, CKOJIBKO OOIIMX TOYEK MOTYT UMETh rpacUK CTENIEHHON U TMHEWHON DYHKIIUIA,
OTpabaThIBAIOT HOBOE TOHSITUE — KdAcameabHds. DTO TIOMOraeT OCO3HAHHO pellaTh

ypaBHEHHUS C TIOMOIIBIO Tpacmueckoro metona B Ne 315, 316.

Pewenue:
No 315 (B) Ne 316 (B) Ne 316 (1)
1) ITocTpouTs rpadpuku GyHKIIWIA:
YA YA YA
\ [} ] T
\ [/ | y=x r
\ / , N\ /
=42
Y xAl R 1 R y=NK"\ .
3 [ X 211 X 0 x
|
=2x—1 "
y=2x— 5

Fy=x

/

y=x*uy=2x—1.
2) Haiitu koopAMHATHI OOIIIUX TOYEK:
Touxka omna (1; 1). Tpu Touxku: (—1; —1), Tpu Touxkn: (—1; 1),
(05 0), (15 1). (0;0), (15 1).

y=x’uy=x. y=xtuy=|x|.
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3) PemreHusiMu ypaBHEHUS SIBJITIOTCST AOCIIMCCHI OOIINX TOYEK:

x=1 =—1;x=0;x=-1 =—1;x=0;x=-1

Omeem: 1. Omeem: —1;0; 1. Omeem: —1;0; 1.

W3 pasnena ajs noBTOpeHusi BAXXHO oOpatutTh BHUMaHue Ha Ne 321-325, rae yua-
1IMeCs] BCIIOMUHAIOT CMBICI «BBIKOJIOTOI» TOUKM Ha CXeMe MPU pellieHWH HepaBEHCTB
U TIepeHoCsT ero Ha rpaduk (PyHKIIUM, TeM CaMbIM OHUM 3HAKOMSITCSI ¢ (DYHKIUSIMU,
rpacuK KOTOPHIX UMEET BBIKOJIOTYIO TOUKY, M TOTOBSITCS K M3y4eHMIO Borpoca «Kycou-
HO-3a1aHHble pyHKIMW». CaeayeT 0OpaTuTh BHUMAHUE YYAIUXCSI, YTO TMOCTE BITION -
HEHUs JaHHBIX 3aJaHUIl OHM CMOTYT B JajbHEWIIeM CTPOUTh rpacduku (hyHKIIMI He
MOXOXKMX, Ha TIEPBBIN B3MISIA, HA T€, YTO UMU U3y4YaTuch. [LJIst 9TOTO CreayeT:

1) HaiiTu oGnacTh onpeneneHust UICXOMHOM (PYHKLIMU;

2) npeoOpa3oBaTh UCXOAHYIO (DYHKIIMIO, BBIIOJHUB COKpalleHue;

3) mocTpouts rpacuk MoTyYeHHOU (HYHKIIMM Ha 00JIACTU OTIPENETeHUsT UCXOTHOM
(BbIKaJIbIBasI HYXKHbIE TOUKM rpadrika MoaydeHHON hyHKIUN).

Y4uThiBasi, UTO MEPBBIC 1IATU MPENCTABICHHOIO aIrOpUTMa 3aKJIIOYAIOTCSl B BbI-
TOJTHEHWU TIpeo0pa3oBaHUil anredpanveckux Apo0eii, ero BhITIOTHEHNE He SIBJISIETCS
00s13aTebHBIM [IJISI BCEX y4YallUMXCsl HA JAHHOM 3Tarie oOy4eHUsI U HOCSIT pa3BUBalO-
muii xapaktep. [locne nzyuenus anredbpandeckux apodeit, moqoOHbIe 3a1aHUST BXOIST
B 30HY aKTYaJIbHOTO pa3BUTHsI BOCbMUKIACCHUKOB (cM.Ne 469—470 11.5.1.1).

Yuutenb MOXeT BIOpATh U APYTUE 3aJaHusl, KOTOPbIE LEIeCOO00Pa3HO TOBTOPUTh
C KOHKPETHBIM KJIACCOM, B 3aBUCMMOCTH OT UMEIOIINXCS Y yJallIuXcsl 3aTpyTHEHWIA.

PaccmoTrpuM pellieHre HecTaHAAPTHOI 3224 TAHHOTO MTyHKTA.

Ne 341*

Pasznoxum MHoOrowieH n’ + 3n?+ 6n + 8 Ha MHOXUTEIM:

n+3n’+on+8=m+8)+ Bn*+on)=mn+2)(n*—2n+4)+3n(nt+2)=

=n+2)(n*+n+4).

Tak Kak n HaTypalbHOE, TO KaXKIbIi1 13 MHOXUTENEH HaTypaIbHOE YUCIIO, Oosbliee 1.

I1.3.1.2. O6paTHas nponopIHOHAJIBHOCTD U €€ rpaduk

OcHoBHbIE coaepzkaTe/ibHbIC HEINn:

1) YTOYHUTD TIOHATHE OOPATHOI MPOIOPIIMOHATBLHOCTH; BBISIBUTh CBOMCTBA 3TOi
¢dyHKIMN; chOopMUPOBATL YMEHUE CTPOUTH ee TpauK;

2) cchopMupoBaTh MOHSATUE TUTIEPOOIIBI, IPEACTaBIeHUE 00 aCUMIITOTE rpaduKa;

3) copMUPOBATH OIBIT TPUMEHEHUS TTOHATUI: TPOMEKYTKHU BO3pacTaHUS U yObI-
BaHMST (DYHKIINY, BO3pacTarollre 1 yobIBaoIIre (byHKIINI, YeTHbIC U HEUeTHBIC (DYHK-
LMY, a TAKXKE PYHKIMU, HE SBJISIOLLNXCSA HU YETHBIMU, HU HEYETHBIMU;

4) MOBTOPUTH MOHSTUE KYCOUHO-TMHEWHOUN (DYHKIIMU U 3aKPENUTh yMeHUE pabo-
TaTh C €e rpauKoOM; 3aKpenuTh YMEHNE MePEBOANTh OECKOHEUHYIO MEePUOANYECKYIO
JIpOoOb B OOBIKHOBEHHYIO U OCYILECTBISATh O0OpaTHbII Iepexo.

k
7151 3HaKOMCTBA ¢ (DYHKIIMEH Y =— M cAMOCTOSATEJbHOTO OTKPBITHS ¢¢ CBOICTB pe-
X

KOMEHJTyeTCsT UCTTONIb30BaTh No 342—343,
[MpuBeneM npuMepsl penieHust M OTBETHI K 3aJAHUSM U3 TAHHOTO MyHKTA.

Ne 344

12
OOpatHast TIpOITOPLIMOHATLHOCT 3a1aHa GopMynon y =— .
x

x 0,04 0,12 0,6 30 200 2400

y 300 100 20 0,4 0,06 0,005

YT00BI TOUKA IPUHAAJIEXKAIA IPpadUKY, HAJI0 YTOOBI ITPH ITOACTAHOBKE €€ KOOPIAUHAT
TOJYYUJIOCh BEPHOE PABEHCTBO X ¥ = 12:
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2 6=—12%12;
—0,5- (—24) =

<N |w

(=14)=—-12# 12;
—0,05 - (—240) =
Omeem: TpaduKy IIpuHamIekaT Touku B, C, F, a Toukn A u D He IpuHAaIJIeKaT.

Ne 345

Yrto0bbl 3a1aTh (popMyJly 0OpaTHOI MPONMOPLMOHATBHOCTU, Hal0 HAWTU KO3 du-
LUEHT k:

k=x-y.

ak=1(-2)=-2, y=-=

54
6) k=3 (~18) =54, y="";

1 25
B)k=—--200=25, y=—,
8 X

Dk=—10-14=—140, y= 2.
X

4 1 1
k=—- -2 =—1 =——,
) 9 ( 4j R

Ne 346
YTtoObl yKazaTh 0OpaTHYIO MPOMOPLIMOHAIBHOCTD, TpauK KOTOPOU MPOXOIUI Obl
4epes IBE yKa3aHHbIE TOUKM, HAJI0 TIPOBEPUTD BBINOTHUMOCTD PABEHCTBA X, "V, =X, V.

Omeem: 0OpaTHYIO TIPOMOPIMOHATILHOCTH MOXKHO yKa3aTh B ciydasix (0) — y=—
X

4
) — y=—
Ne 351

3
Oyukmusg y =— yosBaeT mpu x e (—o;0) u pu xe (0; +oo). Torma mmeem:
X

3 3
a) yHal/IM'Z j:_9 ,ym”&: _—3:—1 pn X€|:—3,%:|’
3
3 1 3
6)yHaV[MA= 525 ’yHaMG 5_1 HPI/IXE[3 9]
Ne 352

3
®ynkIMs Y =—— Bo3pacraeT npu xe (—o;0) u npu xe (0; +oo). Torna numeem:
X

31

3
D V™ "9 T3 Ve = T2y =0 WPHXE[-9; 1]

3 3
0) Y= "m="10,y .= —~—=-5npuxel0,3;0,6].

0,3 0,6
Ne 355
YT0o6bl HAMTH 3HAYEHKE (PYHKIIMK ITPYU 3aTaHHOM 3HAaYEHUU apryMeHTa, HeOOX0OI1-

0,2
MO 3TO 3HAYEHUE MOACTABUTH B popmyiy f(x)=——.

0.2 _ 0.2 0.2
0.04) =% _ 5 1) 10-(=0,001) = 10— = 2000 -
)4j T b S(004)= 2 10-(-0,001)=10-—ror

W
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o r=5-01 0 (-S)-02-2 o =22
25

W

Ne 356
YT00BI HaliTH 3HAUYEeHME (DYHKIIUM TIPU 3aTaHHOM 3HAYCHUH apTyMEHTa, HeOOXOMU-

2
MO 5TO 3HAYEHUE MONCTABUTD B hopmyiy f(x)=—".
X

2 4 2
0,5b) = ——=—~; -,
) S(03B)= 5= B) Sim+2)=17
2 1 2 2
6) 0,5 £(42)=0,5- == —: Bt — % 4410,
) 05 /d)=05 = )0 2
t+10
Ne 357
a) [lana ¢ f()SLla 1 1 2
Ha pynkuua f(x)=— . JlokaxuTe, 4TO = .
X Sx-1) flx+1D) [f(x)
Tlokazamenscmeo:
[peoGpasyeM JIeBYIO YaCTh PABEHCTBA:
1 1 1 1 x-1 x+1 2x
+ = + = + ==
flx=1D f(x+1) 5 5 5 5 5
x-1 x+1
[peo6pasyeM MpaBylo YacTh PABEHCTBA:
> 2
flx) 5 5°
X
2x  2x
[Moayamnm: =75 BepHO,uTOM TpeGOBaIOCh T0KA3aTh.
Ne 359
3
y=—= YA
e) X |
y=2x+5 |

3
1) ITocTpouTts rpacduky GyHKIMI: ¥y =—— my=2x + 5.
X

2) Haiiti KoopauHaThl OOLIMX TOUeK: ABe TOUukU: (—1; 3), 1

(—1,5;2). ol 1 =x
(BTopast Touka MOXET CJIOKHO OMPEOeTSIThCS yJally- P

mucsgd. YToObl 3TOro M30exaTb, HEOOXOAUMO HAIOMHUTH

0 TOM, YTO TIPU MOCTPOECHUYN TUTIEPOOIBI CIEAYET paccyr-

TBIBATh GOJIbIIIE TOYEK, BHITIONHATH TTOCTpoeHKe rpadukos Y =2x+ 5 |
OUYeHb aKKypaTHO U HE 3a0bIBaTh O MPOBEPKE MOJYYEHHBbIX [ | | |
KOOpIWHAT ITyTeM TOACTAHOBKM WX 3HAYCHUI B KaxXIoe
ypaBHEHWE CUCTEMBI).

3) PemreHusiMu cuctemMbl ypaBHEHUIA SIBISIIOTCST aOCIIMCCHI M OPAVMHATHL OOIIUX TO-
yek: (—1; 3), (=1,5; 2)

Omeem: (—1; 3), (—1,5; 2).

Ne 363—Ne 364 moKa3bIBalOT MPAKTUYECKYIO TIPUMEHUMOCTb OOpaTHO MpoIIop-
LIMOHAJIBHOCTU B (DU3UKE, TEOMETPUH.

W3 pasgena st mOBTOpeHHsi clienyeT oOpaTWUTh BHUMAaHWE Ha 3aJaHus
Ne 369—Ne 370, npu BBIMOJHEHUU KOTOPBIX ydyalllydecs MOBTOPSIOT MOHATHE KyCOY-
HO-JIMHEIHOW (DyHKIIMU U TOTOBSITCS K M3YYEHUIO clenyoniero myHkra «Kycouno-
3alaHHble GDYHKIUW». YUUTEIb MOXET BBIOpPATh U Pyrye 3aaHusl, KOTOPhIE Lieaeco-
00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCMMOCTH OT UMEIOIIUXCS Y yda-
IIUXCS 3aTPYTHEHUIA.

— =<
Il
|

=]
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Ne 370 YA
3apaiite hopMynoit GyHKIIUIO,
rpaduk KOTOpOil u300paxeH Ha
JTAHHOM PUCYHKE. — i

Pewenue:

1) Ha pucyHke wuszo0paxeH
rpauk KyCOYHO-JIMHEIHOI1 v
¢bynkuuu. O6macTb omnpeaeneHus
9TOM (YHKUMM pa3duTa Ha aBa /
HEIIepeCceKaIInuXcsa  IPOMEXYT-
Ka X =(—0;3] n X=(3;+), rme
X U X, =(—00;+00). CocTaBUM ypaBHEHHMS TIPSIMBIX, C MOMOILIbIO KOTOPBIX 00pasoBaH
rpaduk GyHKIMU.

YT0oOBI COCTAaBUThL YpPABHEHUE MPSAMON y = kX + b Ha IPOMEXKYTKE X, HA/lO PEIIUTh
CUCTEMY YPaBHEHUI OTHOCUTENIBHO Kk U b.

VYKaxeMm JBe TOYKHU, yepe3 KOTopblie MpoxoauT repsas npsMast: (—3; 0) u (0; 2).

Ok-(-3)+b [k=b |k=2
=73,
2=k-0+b b=2

(==
<Y

b=2

2
YpaBHeHUe nepBoit MpsIMOit: Y = gx +2.

AHaJIOTMYHO COCTaBUM ypaBHEHME TPAMOI Ha mpomexyTke X,. Bropasa npsamas
npoxoauT yepe3 Touku: (3; 4) u (5; 0).
{4=k-3+b {3k—5k:4 {k=—2
= f=4 .
0=k-5+b b=-5k b=10
VYpaBHeHue BTopoii psamoii: y = —2x + 10.
2) I'pacduk cocToUT 13 YacTU MepBOit MPSMOIt ITpu x € (—oo; 3] U YacTH BTOPOIt Mpsi-
Moit ipu xe(3; +o0). CocTaBUM (POPMYITY KyCOUHO-TMHECHHON (DYHKIINT:
=2x+10, ecmu x > 3;
Y §x+2, ecm x < 3
O6a npoMexyTKa X, U X, IMEIOT «OOMIMIA KOHEL» — TOUKY 3, KOTOPBI MpUHaIe-
JKUT JIEBOMY IPOMEXYTKY, HO HE TPUHAIJIEXKUT IIPABOMY.
C 11eTThI0 TIPOTIEIEBTUKY 1IeJIECO00Pa3HO 00CYIUTH BOITPOC MOXKHO JIA «ITPUCOCTUHUTE>
TOUKY 3 K TpaBOMY ITPOMEXKYTKY 00JIaCTU ONPENeSICHUS U 3aIUcaTh (PYHKIIUIO MHAYE:
-2x+10, eciu x > 3;

r= zx+2, ecn x <3
3

CnenyeT oOpaTUTh BHUMaHKE yJaIIUXCSl HA TO, 9TO B TOYKE 3 MPOUCXOOUT «CThI-
KOBKa» 3HaUe€HUI (DYHKLIMI, Belb 110 KaKOil Obl 13 (hOPMYJI Mbl Obl HY BHIYMCIISUIM 3HA-
yeHMe (QYHKUNU, I He€ OHO OYIeT OTHUM U TeM K¢, PaBHBIM YEThIPEM.

Pazbepem pellieHre HeCTAHAAPTHBIX 3a1a4 TaHHOTO ITyHKTA.

Ne 395*

PaccmoTpuM pazHOCTB IBYX YMCEN TAKOTO BUIA:

(n®+4n) — (k*+4dky=n>— k> +(dn—4dky=m—k)(n+k)+4(n—k)y=m—k)-
“(n+k+4).

3aMeTuM, 4To uuciia n — k u n+ k + 4 oqmHaKkoBoIi YUeTHOCTHU (MX cyMMa paBHa 2n +4 —
yetHoe ynciio). [Tostomy mpomssenenue (n— k) (n+ k +4) 1160 HeyeTHO (ec 062 MHOXHU-
TeJIs HEYETHBI), MO0 Aenutcs Ha 4 (ecim o6a MHOXuUTeNs 4eTHbl). Ho uncno 20202 yeTHoe,
HO He nieisiiieecst Ha 4.

Omeem. He MoxeT.
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1
Ne 396* JIo6aBUM K JICBOI YaCTH ———— :

1000!
1 2 3 998 999 1 2 3 998 999 1
—t ottt ———<—F—F—+...+ + + =
21 31 4! 999! 1000! 2! 3! 4! 999!  1000! 1000!
1 2 3 998 1000
=—d =ttt —F——=
21 31 4! 999! 1000!

1 2 3 998 1 1 2 3 997 999
S—t ottt ——F—==—t—t+—t..F—F——=
20 31 4! 999! 999! 2! 3! 4! 998! 999!

1 2 3 997 1 I 2 3 996 998
—t bt —— == — b ——+——= ...

20 31 4l 998! 998! 2! 3! 4l 997! 998!

1 2 3 1 1 2 4 1 2 1 1 3 1 1
R TR T TR T T TR TR T T TR TR TR TR T

Ne 397*

CyMMa u3HavyaIbHbIX Yrcesa paBHa 19 — HeueTHoe yncio. Kaxmas onepaiius yBe-
JIM4YMBaeT 3Ty cymmy Ha 2. [1oaToMy cyMMa 4eTbIpeX 4ucesl, 3allMCaHHBIX Ha IOCKeE,
Bceraa Oynet HeueTHoM. Eciu Obl Bce yncia oKa3ajluch PaBHBIMU, TO UX CyMMa JIeu-
J1ach Obl Ha 4 — YeTHOE YMCII0. 3HAUUT TAKUMU OIePaLIMSIMU ITOJIyYUTh YEThIPE ONMHA-
KOBBIX UyMcyia u3 Haoopa 1, 3, 5, 10 Henb3st. Omeem: Henb3asl.

§ 2. KycouHo-3ananHbie (DyHKIMI
II. 3.2.1. KycouHo-3agaHHble (DyHKIIMH

OcHoBHBIE coaepzkaTejibHbIC eI

1) YTOUHUTH TTOHSITHE KYCOUHO-TMHEHHOI (DyHKIINN;

2) copMupoBaTh NPeaCTaBAeHUE O KYCOUHO-3a1aHHON (DYHKIIUU;

3) copMUPOBATH OIBIT IPUMEHEHUS TTOHATUI: IPOMEKYTKHU BO3pacTaHUs U yObI-
BaHMST (DYHKIINY, BO3pacTarolre 1 yobIBaoIIre (byHKIINHI, YeTHbIC U HEUEeTHBIC (DYHK-
LMY, a TAKXKE PYHKLMU, HE SBJISIOLLNXCSA HU YETHBIMU, HU HEYETHBIMU;

4) TIOBTOPUTH TIOHSITHE PAIlMOHAIBHOIO YHMCJA; 3aKPEIUTh YMEHUsS ITePEeBOIUTH
OECKOHEUYHYIO MEPUOIUUECKYIO NPOOb B OOBIKHOBEHHYIO U OCYILIECTBJISATh OOpaTHBIN
TIepEeXoJ; pelraTh HepaBEHCTBA C MOIYJIEM M CUCTEMBI IMHEWHBIX HEPABEHCTB.

Has1 akTyalM3alliy TTOHSITHST KYCOYHO-3alaHHOW (DYHKIIMU PEKOMEHIYEeTCS FWC-
nosib30BaTth No 1, IJ19 yTOUHEHUs 3HAHUN ydalmxcst 00 3Toi (PyHKILIMU UCITOJb3YeTCs
Ne 2. 11 caMOCTOSATENLHOTO OTKPBITHS TTOHSATHSI KyCOYHO-3adaHHON (PYHKIIMU PEeKO-
MEHIIyeTCsl MICITOJIb30BaTh No 3.

[TpuBeneM npuMepbl pemeHnss ¥ 0TBETHI K HEKOTOPBIM 3aJaHUSIM 13 JaHHOTO ITyHKTA.

Ne 7

2x—1, ecim x>1; o’
a)V= I, ecru =1 <x<1; 3 /
—2x—1, ecn X < —1 /
y=2x— 1, ecnu x > 1. ['pacduxoM sIBIsI€TCS YaCTh MPSI-
MOW. T
y=1,ecnmu —1 < x < 1.I'pacdbukom siBiIsieTCs OTpe30K, Ma- ol 1 :x
pajutebHBIN ocu Ox.
y=-2x — 1, ecniu x < —1. [pacdukom sIBsIETCS YacCTh
TPSIMOA.
IMoctpouM rpauk KyCOUHO-TUHEIHON (hYHKIINN.
Ne 9
24
a) y=—:.
| x|
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IToctpouMm rpapuk GyHK- YA
muu. st 2Toro 3amwuiieM ee
(opmyiy B pa3BeTBIeHHOI (hop-
MeE. /

D (f) = (—o0; 0)U(0; +o0).

24
Ecmu x> 0, y=— " I'pacdu-
X

KOM SIBJISIETCS BETBb TUMEPOOIbI
B | KoOpnMHATHOI YeTBEPTH.

24
Ecmux<0,10 ¥y =— . Ipa-
X

(ukom s1BrIsIETCS BeTBb runepoosibl Bo 11 KooparHATHON YeTBEpTH.
[TpumeHuB omnpeneneHne MOIyYJIs Yncia, YBUIEIN, YTO AaHHAsT (DyHKIIUST SIBIISIETCS
KYCOYHO-3aJJaHHO:

2
E ?’ ecim x>0,

——, eam X< 0
X
1§ pa(.’pI/IK (1’)YHKL[I/II/I M300paxkeH Ha pUCYHKE.
Ne 11
6)

y:

X, ecnu 1<x<5;

X%, eem —1<x<1 YA

IMoctpouM rpaduk (GyHKUIMM ¢ 3aJaHHO 00JACTHIO
OIpeae/ICHUS U «[IPOYUTAEM» €TO.

1)y =x,ecmu 1 < x < 5. I'padbukom siBsIeTCS YaCTh Mpsi-
MOW.

y=x° ecmu —1 < x <l.I'pacuKoM SIBISIETCS YaCTh KpHU-
BOI1, HAalIOMMHAaMIIIEeil mapadoy. o] 1

ITocTpouM rpacduk KycOUHO-3aJaHHON (DYHKIIUU.

2) OnuieM cBoiicTBa (hyHKIIUY TIO U3BECTHOMY TUTAHY:

N/

1) D@y)=I[-1;5];

2) E(y) =105 5];

3) Hu yeTHast, HM HedeTHasI, TaK Kak D (y) He CUMMe-
TpUYHas;

4)y=0mpux=0,y>0mnpuxe[—1; 0)u(0;5], y <0 He cymecTByeT;

5) y (x) Bo3pactaet nipu x<[0;5], y (x) yosiBaeT npu xe[—1;0];

0) V6. = 55 Vrsann. = 0-

Cremyet o0paTUTh BHUMaHUe Ha 3amaHne Ne 16, KoTopoe maeT BO3MOXKXHOCTD yJa-
IIUMCS CAMOCTOSITETLHO TTPOBECTU PACCYKICHMSI, TTO3BOJISTIONINE UM B JaJIbHEHIIIEM
CTPOUTH rpauK PYHKIINU C «BBIKOJIOTOM» TOuKO#i. Eciiu yuurtenb He 3aHUMACS IMpo-
TeneBTUKOM 3Toro Bormpoca (cm. Ne 321 — Ne 325 mynkra 3.1.1), To MOXXHO 0OpaTUTh
BHMMaHUE yJyallluXcsl, YTO BBIMOJHEHHWE JAHHOIO 3adaHus MO3BOJUT UM B JaJbHEli-
IIeM CTPOUTH TpadmKK (YHKINIA HE TMOXOXMWX, Ha TEPBBIA B3IVISIO, HA T€, YTO UMM
M3y4aTucCh.

BbiBoIbI, MOJIyYeHHbIE TIPY BBIMOJIHEHUU N 16, IPUMEHSIIOTCS TIPU BBIMOJIHEHUHT
Ne 17 v 111 BBITOJTHEHU TTIOOOHBIX 3aJaH1il B TaJTbHEIIIEM.

2x* -2

IToctpouM rpaux GyHKLUU Y = "

2x° -2

1) Haiinem obaacth onpeneaeHus GyHKIUU Y = I
X+
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D (y) = (—o0; —1)U(—1; +o0). YA
2) [IpeoGpasyeM BBIpakeHUE, CTOSIIEE B IIPABOI 4aCTH rr T

=2x-2,
(bopmynbr: % + 1
2x* -2 _ 2(x-1(x+1) “ox_2
x+1 x+1
3) I[MocTpouM rpacduK GYHKIIUHN y = 2x — 2 ¢ 00JIaCThIO 1
onpe/e/ieHUs] UCXOMHOM (DYHKIIUU, TO €CTh B IIOCTPOCHHOM 0T /1 =x

rpaduKe «BbIKOJIEM» TOYKY ¢ aOCLIMCCOM, paBHOM —1.

W3 pa3nmena ajisi MOBTOPEHHS yIUTEb MOXET BBHIOPATh
Jo0ble  3aJaHus, KOTOpble 11eJ1ec000pa3HO IMOBTOPUTH )4
C KOHKPETHBIM KJIACCOM, B 3aBHUCHUMOCTH OT MMEIOIINXCS /
Y ydaluxcs 3aTpyAHEHU M.

PaccMoTpuM perieHre HeCTAHIAPTHBIX 3a71a4 TaHHOTO
MyHKTA.

Ne 34*

Ecnu uncno okanumBaetcs Ha 002, To OHO AETUTCS Ha 2 U He IeauTcs Ha 4 (Tak Kak
oHo paBHO 1000 + 2). 3HaYUT cpenu UCXOTHBIX YMCET POBHO OMHO YyeTHoe uncio. Ho
TOIA CPenr TPEX YKMCeJl OMHO YeTHOE U IBA HEUETHBIX, CJISI0BATEIbHO, UX CyMMa TOJIXK-
Ha OBITh YeTHBIM YMCJIOM.

Omeem: He MmoxeT

Ne 35*%

JlomycTuM, 4TO KTO-TO BiafeeT 6ojiee ueM 25% axuuii. Pa3o0beM OCTaBIIMXCS aK-
LIMOHEPOB Ha TPU IPyIIbI Mo 33 yenoBeka. Eciin kakasi-To rpyrina BiaageeT XoTs 0b1 25%
aKIMii, TO B OCTaBILIKECs BMECTE BaneioT MeHee ueM 50% — rnpoTuBopeyre. 3HAUMT,
Kaxknast U3 TpyIi Biageet MmeHee 25% akumii. Ho Torma mo0bie 1Be TPyl BMeCTe Bila-
neroT MeHee yeM 50% — cHoBa IMpOTUBOpedYre. 3HAYUT, HET aKIMOHEepa, Y KOTOPOTo
6osbie 25% akiuii.

[MpuBeneM npumep, Koraa ectb akiMoHep ¢ 25% axkuuii. [1ycTb y olHOTO aKIIMOHe-

75 25
pa25%, ay oCcTaNbHBIX 0 — % =——% . O4eBUAHO, YTO YCJAOBUE 3a1a4M BLITTOJTHEHO.

99 33
Omeem. 25%

§ 3. KBaapaTHblii KOpeHb
I1.3.3.1. ApucpmeTuuecKuii KBaJApaTHbIN KOPEHb U €r0 CBOICTBA

OcHoBHBIE coaepzkaTebHbIC eI

1) cpopmupoBaTh MOHSATUE APUPDMETUUECKOIO KBAAPATHOIO KOPHSI, IOHITUE Uppa-
LIMOHAJIBHOTO YKCIIa, TOHSATUE NEMCTBUTEIBLHOTO YUCIA;

2) BbISIBUTH CBOMCTBA apr(METUYECKOrO KBaIPATHOIO KOPHSI;

3) cchopMHUpOBaTh YMEHME BBITIOIHSATH ITPOCTEHIINE TTPe0Opa30BaHs BhIPaKEHUI,
cofiepKallnX KOPeHb;

4) 3aKpeTnUTh YMEHHE OTIPENEISITh KOJIMYECTBO PEIICHII CHCTEMBI JIMHEHBIX ypaB-
HEHUI ¢ IBYMsI IIEPEMEHHBIMU; BBECTU B PEUYEBYIO IIPAKTUKY YYaIlMXCS TEPMUH «Ila-
paMeTp»; 3aKpeuTh YMEHKE CTPOUTD IpaduK KyCOUHO-TMHEHHOM (DYHKLIMU; pacKia-
IBIBaTh Ha MHOXKUTEIM MHOTOYJICH, IIPUMEHSITH (hOPMYJTbI COKPAIIEHHOTO YMHOXEHMSI;
[IOBTOPUTb ITOHSITUE MOIYJIS.

15T caMOCTOSATEILHOTO OTKPBITHS TTOHSITHS apU(PMETHUECKOTO KBaIPATHOTO KOPHS
pPEKOMEHIyeTCsT UCIOIb30BaTh CUCTEMY 3amaHuii Noe 36—38.

ITpu BemonHeHnn Ne 38 yyaryecst CTaIKMBAIOTCS ¢ 3aTPYTHEHUEM — B OTJIMYHE OT
MpeIbIIyIero 3agaHusl, OHU He MOTYT 3aIllOJIHUTh BEPXHIOIO CTPOKY Tadiuubl. B Kypce
MaTeMaTUKU «Y4yCh YUUThCSI» C yYAILIMMUCS YXKe 00CYXKIaICsI BOIIPOC HEAOCTATOYHO-
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CTY U3YYEHHBIX YMCeJI, HAIpUMep, /Ul BhIpaXXeHus [UIMH OTpe3KoB. B Kypce 6 kiacca
TIOKa3bIBAJIOCH, YTO PAIIMOHAIBHBIX YHCE HEIOCTATOYHO MIJIS BRIPaXKCHUS IJIMHBI q1a-
TOHAJIM KBapaTa co CTOPOHOI, paBHoIi 1. OnHaKo 31eCh HEOOXOAUMO BEPHYTHCS K 9TO-
MY JI0Ka3aTeIbCTBY U BCIIOMHUTb €rO0.

Tenepp, Koraa yJaiuecst BIafeioT METOIOM J0Ka3aTeIbCTBA OT MPOTUBHOTO, TOKA-
3aTeJIbCTBO OHU MOTYT MTPOBECTU CAMOCTOSITENIbHO, YYUTEIb MOXKET UCMOIb30BaTh 3/1€Ch
u oOyzkaro1muii nuainor. Jlajgee mpuBeneM 10Ka3aTeIbCTBO TOTO, YTO HET TAKOTO pally-
OHAJILHOTO YKCia, KBaapaT KOTOPOTO PaBeH IBYM.

JokazaTeabCTBO (METOI OT IPOTUBHOTO).

1) ITpennonoxum, CyIiecTByeT pallMOHATBLHOE YUCIIO0, KBAAPAT KOTOPOTO PABEH IBYM.

. m
2) DTO YMCI0 MOXHO 3aMucaTh B BUAE HeCOKpaTuMoii npoou — . Torna
n

2 >
(ﬂ) =2<:>m—2=2<:>m2=2n2,
n n

3HAYUT, M — YETHOE YKCJIO, IOITOMY m?> Aeautcs Ha 4. OTciona n? JOKHO IeTUTh-
¢ Ha 2, TOIJA 1 TOXKE YETHOE.

3) [Momyynnu MpoTUBOpEYNE C MPEATIONOKEHUEM O TOM, UTO TIpO0b n HEeCOKpaTh-
Masi Ipo0b, YTO U TPeOOBAJIOCH OKA3aTh. "

[MpuBeneM mpuMepsbl peleHus: U OTBETHI K 3aIaHUSM U3 TaHHOTO MyHKTA.

Ne 39

Joka3aTeabCcTBO (METOA OT MPOTUBHOTO).

1) IMycTp B+fs=r — PaLMOHAIBHOE YUCJIO.

2) Torma VB=r-5 , OTKyIa TI0 OIpeIeeHUI0 apudMETUIYECKOTO KBaJpaTHOIO
KOPHSI:

(r-V3) =3 ~2r545=32/5=5-3+4 72

ro1

OTCIOZ[a BBITTIOJIHAETCA paBEHCTBO f = 5 +—.
r

3) IMomyunam MpoTHBOpEYMeE, TaK KaK B JIEBOM YaCTH 3TOTO pPaBEHCTBA MPPaIIMO-

HaJIbHOE YMCJIO, a B TPABOIi pallMOHAIBHOE, 3HAYMT, B+5 — UppalOHAJIbHOE YHUC-
JI0, YTO ¥ TPEOOBANIOCH 1I0KA3ATh.

3ananus u3 Ne 40—43 HanpasieHbl Ha GOPMUPOBAHUE TTOHITUS apUDMETUYECKO-
TO KBaJIpaTHOTO KOPHSI.

Ne 42

ITo ompeneneHnIo apruMeTUUIECKOr0 KBaIpaTHOTO KOPHSI MOAKOPEHHOE BhIpaxe-
HUE JO/DKHO UMETh HEOTPHULIATEIbHOE 3HAYEHUE:

a) Jd wumeer embicn pu d > 0;

0) \/m MMeeT CMBICI 11pH |d| > 0, To ecThb Ipu de(—o0; +00);

B) J=d wveer cmpica nipu —d > 0, To ectb Tipu d < 0;

r) ¥3d -12 umeer cmbica npu 3d — 12 > 0, to ectb ipu d > 4;

o) \/? MMeeT CMBICI TIpu d? > 0, TO ecThb npu de (—oo; +o0);

e) V—-d* umeer cmbicn ipu —d? > 0, 0 ecTh ipu d = 0.

Ne 43

a) (\/5)2 2, r) (=2 =—2-\/_:_2.2:_24i

6) (-242) = (-2 -(v2) =4-2=8: (2v2)' =2'-(V2) = 16-((V2) ) =16-2* =64;
m 22)' =2.2-4; ) (242)' = (2" (+2)' =16:((V2) ) =64

Jns ynpouieHus BeipaxkeHuid B Ne 153 mpuMeHSIIOTCSI OCHOBHOE CBOMCTBO KOPHSI,
CBOMCTBO KOPHSI U3 IIPOU3BEACHMUSI.
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a) Ve’ =[cl;

6)\/72 |c|=—c, Tak xax, ¢ < 0;

B)\/_ |c|=c, Tak kak ¢ > 0;

F)W=\/dT= d5°|=d50,TaKKaKd5°>0r[p1/1deR;

iy) \/aT”:\/aT)z:|a2”|=a2”,TaK Kak a* > 0 npu aeR;
e)@=\/g-\/§~\/72—5 |42 V2=5¢2 TaKKaKt4>0np1/IteR;

6b8 7
SN T 8 o e e R P
y 2
3) —%Va‘om":_g. /a N5 :—§-|a5|-|m3|— |Z |4m Tak Kak m < 0.
Ne 50

a) \/E:\/9-_2=\/§-\/§:3\/§;
6) V128 =642 =82 ;

) 27 [0 zf
P15 V255 5\5°

c

1) V16a =4a ;
0 VXY =)y () :|x3|-y"~f-
11 2 11
e) x_4: & |x |\/_ \/_ TaKKaKnoycnosmox— >0,
) 1Y y*
asHauntx > 0,ay 0.
Ne 51

a) 3W3=19-3=127; ) 11636 =N12187 -6 =1215° , TaK KaK IO ycJI0BUIO b > 0;
6) -5V2=-25-2=-50; 1) 4a’\5a=+16a" -5a =~/80d° .

Ne 53

a) Ectna <b(a>0ub > 0), 10 N2a <~2b ;

6) Ectua<b(a<0ub<0),T10|a| > b 3Haqm NV-2a >~-2b
B)Eciua>b(a<0ub<0),|d <|blu v-2a < ~-2b .3Hatn/IT, —=2a >-2b .
Ne 54
a) 3\/§>2\/§,T3KKaK 3\5:\/5, 23=\12 u \/E>\/ﬁ;

6) 3v6 >4\/3  Tak kak 43 =48 | 36 =54 u V54 >/48 ;
B) 5v3>62 , Tak kak 652 =72, 53 =75 u V75 >72;
1) 3753 > 5719, tak kak 519 =475 | 353 =477 u /477 > /475 |

Ne 55

o) N7 AT = Jla s ) (e 7) ~NT6T -5 -3

6) 2V3(V12+4427) =236 +24/81=2-6+2.9=12+18=30 .
Tu6o: 233 (V12 +427)=243(243 +33) =24/3-543 =10-3=30 .
Ne 56

B) 2v/x =28

Jx =14

x=14

x = 196.

Omeem: 196.

e) Jx=-5 ner KOpHEH, TaK KaK 3HAYCHNE KBaAPaTHOTO KOPHS OTPUIIATEIIEHO.
Omeem: HET pELICHUI.




u) Jy+1=+5.

y+1=(J5)
y=4
Omeem: 4.

Ne 57
Zokazamenvcmeo.

m
IIpeobpasyem naHHOE BbIpaxXeHue K Apoou — , rae meZ, neN.
n

6) (7+2v2)(2v2-7)= (2\/5)2 ~7*=8-49=-41= %41 , 4TO U TPEOOBATIOCH IOKA3aTh.

1 1 W7T-7-07-7 14 -14 2
r) 2\/7+7_2\ﬁ—7: (2\/7)2_72 =28_49=_—21=§,‘ITOI/ITpe6OBaI[OCL,Z[O—
Ka3aThb.
Ne 58

0) okazamenbcmeo (METOOOM OT IIPOTUBHOTO).
(1-v11) =1-2J11+(J11)* =12 2411 .

Ilycthb 12-2J11 e spnsercs MPpaLMOHATIBHBIM YUCIIOM, TO ecTh 12-2V11=r
[Ae ¥ — paLroHaJIbHOE YUCIIO.

12-r

Torga BepHO paBEHCTBO Vit = — JIeBasi 4acThb KOTOPOIO MppalMOHaIbHA,
a MpaBasi palMoHaIbHA.

CrnenoBateNibHO, TIPEANONIOXEHNE HEBEPHO, U 12-2J11 apnsetcs UppaLOHAIIb-
HBIM YKCIIOM.

W3 pasaena a1 NOBTOPEHHS YKAaXXeM IPUMEPHI PEIIeHUsT M OTBEThI K 3aJdaHUSIM,
BBITIOJTHEHUE KOTOPBIX PEKOMEHIYETCsI. YUUTEIb MOXET BbIOpaTh U JAPYrUe 3adaHMsl,
KOTOPbIE LIEJIECO00Pa3HO IMOBTOPUTDH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT UME-
FOIMXCS Y YYALIUXCsl 3aTPYIHEHUIA.

3amanue Ne 63 TOTOBUT y4alluXcsl K BBITOJIHEHUIO 0oJiee CJI0XKHBIX ITpeobpa3oBa-
HU BBIpaXKeHU I C KOPHSIMU, TAe HEOOXOAMMO OYIET pacKpbiBaTh MOAYb (MYHKT 3.3.2).

VrpoctuM BeIpaKeHUe:

a)ecmu f > 0,10 |f| =1t

0)ecin b >2, 102 —b<0,as3Haunt, |2 — b|=b—2;

B) |6 — 0,5x|, ecmu x < 1,2, 10 6— 0,5x > 0, a 3Hauur |6 — 0,5x| = 6 — 0,5x.

PaccMoTpuM pellieHre HECTAHAAPTHBIX 32424 JaHHOTO ITyHKTA.

Ne 76*

[Ipeanonoxum, 4To YUCIO F = V2+3+45 paunoHanbHoe. Torna

\/§+\/§=r—\/§:>(\/§+\/§)2 :(r_\/§)2:2+2\/6+3:r2—2r\/§+5:>

b 4 4 4 2
:x/3+r\/—:r—:>(\/€+r\/§)2:r—:6+2r\/%+5r2=r—:x/3—=—r —20r" - 24

2 4 4 8r
=207 =24
Ho ecnu r pauMoOHaIbHO, TO U —————— — PALMOHAIBLHOE YUCJIO0, U OHO HE
8r
MOXET PABHATHCA UPPALMOHAIBLHOMY uuciay V30 .

Ne 77*
Ilycth X, y ¥ Z AOJIU CTOTa, KOTOpPbI€ CheJaloT COOTBETCTBEHHO K03a, KOObLIA U KO-
poBa 3a onuH Mecsll. Toraa ycinoBre MOXHO TiepernucaTh B BUeE CASAYIONIeH CUCTEMBbI:
x+y=1
Y x+y=1

3
Z(’HZ)ZIQ x+z:%:>2(x+y+z)=%<:>x+y+z=§:>X=_l

3

1
~(y+z)=1 (y+z=3
3 85



Ho xo03a HE MOXKET CHECTH OTPULIATEIEHOE KOJTMYECTBO CEHA.

Ne 78*%

PaccmorpuM npou3sBeneHue IBYyX OCOOBIX uncen m? + 2n? u x* + 2y

(m*+2n%) (X2 +2y%) = m>* + 2m?y? + 2n°x* + 4n’y? = m*>* + 4n?y?> + 2 (m*y* + n’x?) =
= m** + dmnxy + 4n’y*+ 2 (m*y? — 2mnxy + n’x?) = (mx+ 2ny)> + 2 (my — nx) 2.

I1.3.3.2. TIpeoOpa3oBanue BbIpAXkKeHHUil C KOPHAMHU

OcHOBHBbIE coaepzkaTebHbIC eI

1) chopMupoBaTh yMeHUE BBITIOJHSThL 00Jiee CI0XHBIE MPeoOpa3oBaHus BbIpaxke-
HUIA, colepxKallux KOPpHU;

2) mponoirkaTh (POPMUPOBATH OIBIT MPUMEHEHUS TTOHSITHIT: YeTHbIC M HEUCTHBIC
byHKIIMHU, a TaKKe PYHKIIMU, HE SBJISIONIMECsS HU YeTHBIMU, HU HEUETHBIMU; BBOIUTH
B PEUCBYIO MMPAKTHUKY YUAIINXCS TEPMUH «ITapaMeTp»;

3) MOBTOPUTH IMOHSITHUS apTYMEHTA ¥ 3HAYCHMST (DYHKLIMU, 3aKPETTUTh YMEHUE CTPO-
UTbh TpauK GyHKIMY y = X?>Ha 3aJaHHOM IIPOMEKYTKE.

Ha sramne akryanusaiuu peKOMeHIyeTCsl BHITTOJTHUTD MOATOTOBUTEIbHBIE 3a1aHUST
No 79—80, a 3atem 3amaHus Ne 8§1—82, B KOTOPBIX yJallldecsl BhIMOJHSIOT IIpeoopas3o-
BaHUE BBIpAXXECHUIT ¢ KOPHSIMU ¢ TIpUMeHEeHNEeM (hOPMYIT COKPAIICHHOTO YMHOXKCHMS.
1711 caMOCTOSATEIbHOTO OTKPBITHS CIIOCO0a YIPOIIEHUST BhIpaXKeHU, pa3oOopaHHBIX
B npumepe 1 TEKCTOBOI YacTU peKOMEHIyeTcs ucnonb3oBarh Ne 83. B 6osee moaro-
TOBJIEHHOM KJIacCe IS CAMOCTOSITEIBHOTO OTKPHITHUST CTIOCO0a YITPOIIIEHMST BhIpaKe -
HUM, pa300paHHBIX B npumepax 2—3 TEKCTOBOI YaCTU PEKOMEHIYeTCsl UCITOJIb30BaTh
Ne 85.

ITpuBeneM npuMepbl peleHus M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 81
BrimoHuM neiicTBus, CTIONb3Ys (hOPMYJTBI COKPAIIEHHOTO YMHOXEHUST:

0 (5+va)(5—a) =5 ~(Ja) =25-a;
6) (Vb —ve) (Wb ++e) = (Vo) ~(Je) =b-c:
(3f 4ys) (3 +afs) = (3y1) —(afs) =9r-16s;
(1+\/_) —1? 4 2dm +(m) =l+m+2Jm
0 (o) =(fp) ~2pa () =p+a-2p0
o) (V7 ):(()Z_zf V3+(3) =10-2v21;
x)(zf 7y) =(2Vx) ~2-2Vx 1y +(7y) =4x+49y 28y ;
3 (1-Va)(1+Va +a) =1 ~(Ja) =1-ava;
1) (N +3n)(m —mn +n) = (V) + (V) =mm .

Ne 82
Paznoxnm Ha MHOXUTENN:

2
B) av14 —V7a =(Va) V7 N2 7 Va=\7Va(Ja -2 -1)=\7a(N2a -1) ;
e) 64y—7= (8\/7) -(J7) (8[ J7)(8yy ++/7) npu yenosum y > 0;
2

u) 225a—120Vab +16b=(15va) ~2-15-4-va Vb +(4v6) =(15Ja—4vb) .

BCTIOMHUEB TIpHEMbI Pa3/ioXeHUs Ha MHOXHMTENM: BHIHECEHHE 3a CKOOKY O6MLIEro
MHOXHTENSI, POPMYJIBI COKPALLIEHHOTO yMHOXEHUS, YUaIlMecst pa30MBaloT 3alaHusl Ha
JIBE TPYTITIBL.

Ne 84

VYrpoctuM BeIpaKeHUeE:

6) V20 -5 =25 -5=15;
1) V28 ++/5 45 +163 =247 +/5 - 35 + 347 =57 - 245 .
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Ne 86

Vipoctum +/(x? +4)° —16x* mpu —2 < x < 2.

Pewenue.

V(x* +4)" —16x =\/(x2+4—4x)(x2+4+4x)=\/(x—2)2 '\/(x+2)2 =|x-2|-|x+2|=
=(2-x)(x+2)=4-x°

|x—2|=2—x, |x+2| =2+x, Tak KaK 110 ycloBrio —2 < x < 2, toectb x—2<0,x+2>0.
Ne 87

VIIpOCTHM BBIpaXKeHNE:

(Ve—6) +6= |\/— 6|+\/_ 66 +6 =6, Tak kak V6 -6<0 (V6 </36);

0) \/(3—J—) \/ 4 \/J—_) —|3—J@|3ﬁ—\/ﬁ|:«/ﬁ—3+4—\/ﬁ=1 , TaK Kak
3-410<0 (J§<J_) 4-10>0 (V16 >/10);

B) / _|1_\/§|—(1_2\/§+5):\/g—l—6+2\/§=3\/§—7,TaKKaK
1-/5< 0 ( 1 < 5 )

Ne 88—90 HampaiieHbl Ha (opMUPOBAHUE YMEHUS BBIACISITh KBaapaT ABy4YsieHa
B TIOJIKOPEHHOM BBIPAXXEHUU U MPUMEHSITh OCHOBHOE CBOWCTBO KOPHSI.

Ne 89

a) VO+4V5 =\54445 = \(J5) +2:245+2° = ({5 +2) =[5 +2|=V5+2,
Tak KaKk vV +2>0;

6)  V8-2V7 =\T+1-2J7 = (VT 21T+ 12 = (T 1) =| VT =1|=T -1,
Tak kaK 7 — 1>0(\/7>\/_),

B) V18-8Y2 =\16+2-8V2 =[(\2) ~2-4-v2+4* =\[(V2—4) =|V2-4|=4—2
TaKKaK\/E—4<0(\/§<\/E)_

Ne 90

Yopoctum:

a) V11+6v2 )=\(3++2) (3-2)=[3+2] (3-12)=(3++2) (3-V2)=

=9-2=7 taKk KaK 3+\/§>0

6) V74324 +6-v6 =\(V6 +1) +6-6 =| 6 +1|+6-6 =(|V6 +1])+6 -6 =7,

TaK KakK \/_+1>0

o V5 (53] (BB [N+l

5ev2d 524 () i) [BRHVE-2]
B3 +V2443-42 243 3_£ . .
—\/§+\/§_\/§+\/§ 2\/7 575 TaKKaK\/— V250 u V344250,
Ne 91
M3b6aBumMcs OT UppallMOHAIBHOCTU B 3HAMEHATEJIE:

3345 35
VETBAE s

3 3(3-¥3)  _3:(3-43)_3-43.

%) 3+\/§_(3+\/§)'(3—x/§)_ 6 o2
5:(V2-43) _5'(&—\/5):5\/3_5\/5,

R TN V- POy X Y N
1-(V2 +3+45) V243445 V243445

1 —
D BB (BB (2B B) (335 246

(V2+\B3++5) V6 V1244184430 243+3v2+430
N 276 -6 - 12 - 12 ¢




Ne 92
CpaBHUM YHKCIa:

a) 45V 9 (45)" v9* <80V 81 . Tak kak 80 < 81, 0 4v/5 <9.
6) 2+ V10 v 26 & (2410) V(V26) = 14+ 44107 26 = 4410 v 12 &

<:>(4\/ﬁ)2 V122 <160V 144 . Tak kak 160 > 144, T0 2+/10 >/26 .
B) V7 -V5v2V2 V6 = (J7-5) V(22 -6) ©12-2V35vI4-4/2 =

<:>—2\/£v2—8\/§<:>\/§/\4\/§—1<:>(\/§)2/\(4\/5_1)2 S35/049-83 .

S -14A-83 & 7v4aS3 < 49v 48
Tax kaxk 49 > 48, To J7-5>242-6.

Ne 93
J—l) 9=+81, 10=+100, 72=+98, 53=75, 4/5=80, 3J/11=99,
2126 =104 , /95 .

2) Pacroioxum rmoiydeHHbIe KBaapaTHbIe KOPHU B MOPSIIKE BO3PACTAHUS:

J75,/80,~/81,~/95,~/98, /99, \/100, /104 .
Omeem: 5\/5, 4\/§, 9, \/9_5, 7\/5, 3\/1_1, 10, 2326 .

W3 pa3nena ais noBTopeHus cienyeT ooOpatuTh BHUMaHue Ha Ne 97, Tak Kak OH ro-

TOBUT YYalIUXCs K MOHUMAaHUIO HOBOTO BUAa (DYHKUUU Y = VX . Yaurens moxer Bbi-
OpaTh 1 IpyTre 3aJaHMsI, KOTOPBIE LEIECO00Pa3HO IIOBTOPUTE C KOHKPETHBIM KIIACCOM,
B 3aBUCUMOCTHU OT UMEIOLIUXCS Y YUAIIMXCS 3aTPyIHEHUIA.

PaccMoTpuM pelieHre HeCTAHAAPTHBIX 32124 TAHHOTO ITyHKTA.

Ne 103+

1 1
Mycms a+~15=m, ——~15=n e mun— nenvle unena. Torma, a=m—+15 = ,
a n++/15

crenopatensio, (m—+/15)(m++/15)=1, 1o ecTb (m—n)V15=16—mn . Ecu m # n, 10
16 —mn

qUCJIO ABJIACTCA pallMOHAJIbHBIM, 3HAYUT, OHO HE€ MOXCT ObITb PaBHbBIM V15,

Eciu m = n, 10 16 — mn = 0, cnenosarenbHo, m = n = +4. [Tostomy 6o a=4— V15 , 00

a=-4-15.
Omeem: +4—A15 .
Ne 104*

134448 =13+ 2412 =1+ 2V12+ 12 = (14 y12) ;
5-N1B3+V48 =5 (14412)=4-V12=4-23=3-23+1=(3_1)’;
3445134748 =3+|\3-1]|=3+3-1=2+3;

2\/3+\/5—\/13+\/@ =22+3 =\8+43 =\2+2.42 6 +6 =+2++6 |
Omeem: \2+/6 .

Ne 105*
Bocmnonb3yemcs TeM, 4To
1 _ \H’l+1—\/; :\/n+1—\/;:\/m_\/;'
Jnt143n (Nns1+n)Wn+l1=n) (n+1)-n
IToatomy
1 1 1

NP RN P AR - 100=(x/§—ﬁ)+(ﬁ—\/§)+-~+(\/ﬁ—x@)=
=100 -v/1=10-1=9.

Omeem: 9.
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11.3.3.3. I'paduk pyHkmyum y = Jx

OcHoBHbIE CoaepKaTe/IbHbIC 1IC/IN:

1) MO3HAKOMUTDH y4alluxcs ¢ PyHKUMENR Y = \/; ; BBISIBUTh €€ CBOMCTBA; c(hpopMu-
poBaTh yMEHUE CTPOUTH rpauK QYHKIUU Y = Jx ;

2) TIOBTOPUTH MOHSITHE aprU(PMETUISCCKOTO KBAIPATHOTO KOPHS U 3aKPEIUTh YMe-
HUe MpeoOpPa3oBbIBATh BhIPAXKEHUSI C KOPHEM; MTOBTOPUTH CMBIC]I TEPMUHOB «HEO0XO-
IUMO» U «TOCTAaTOYHO» U 3aKPEIUTh YMEHME UX UCIIOJIb30BaTh; 3aKPEMUTh YMEHUE pe-
1IaTh YpaBHEHUSI C TIOMOIIBIO PA3JIOKEHUSI HA MHOXUTEU.

Jlist 3HaKoMcTBa ¢ (yHKIMEH Y= VX u camocrosTenbHoro OTKPBITHSI €€ CBOIICTB
pekoMeHmyeTcs ucronb3oBatbh Ne 107. 3aganue Ne 106 akTyaausupyer moHsTre apud-
METHYECKOTO KOPHS 1 TOTOBUT yUJaIIMXCS K paboTe Ha YpOKe.

[IpuBeneM npuMepbl pelieHus ¥ OTBETHI K 3aJaHUsAM U3 TaHHOTO ITYHKTA.

Ne 108

1) Ecnu Jx = 0, Tox =0 (mposepka: 0>=0), YA
ecmn VX =1, 10x =1 (npoBepka: 12=1), LT
ecmu Vx = 2, 10 x = 4 (mpoBepka: 2= 4), Y :\/;77
ectn Vx = 2,5, To x = 6,25 (npoBepkKa: 5l
2,52=6,25). Jé T
2) Ecmux =0, T0 Jx =0 (mpoBepka: 0= 0), 1,61’4 S - L
ecimx = 1, 0 VX =1 (nmposepka: 1= 1), ol P |
ecim x = 2, TO Jx = 1,4 (mposepxa: ! ;
1,42= 1,96 ~ 2), 0122514 6,251

ecmi x = 2,5, To Jx = 1,6 (mpoBepka:
1,62=2,56 = 2,6, Ho 1,5%= 2,25 =2,3, TO €CThb OJIMKE K 3HAYEHUIO /2,5 umucio 1,6).
Ne 110

YToOBI OTBETUTH HA BOTIPOCHI, HAZIO CPaB- YA
HUTh 3HAYEHUsT GYHKIMU Yy = buy = Vb
a)ecm/I0<b<l,T0b<\/l_); /
6)ectnb > 1,10b> b . A y=x
3HavyeHus Yucesl B TOUYKAX MePeceueHUsI siB- ]
JIAIOTCSL  PEIICHUSIMU  CUCTeMbl ypaBHEHUIA: /. ] y=+x-|
y=x 1
/
y= \/; ’ 0 - >
Toectbb=0,b=1. i *

W3 pa3nena ayig noBTopeHus: yuuTeIb MOXET
BBIOpATH JIFOOBIC 3adaHMsI, KOTOPHIE IIeIeCO00Pa3HO MTOBTOPUTH C KOHKPETHBIM KJIac-
COM, B 3aBUCMMOCTH OT MMEIOIINXCST Y YUAIINXCST 3aTPyTHEHWIA.

PaccMoTpuM pelieHre HeCTAHAAPTHBIX 321249 JaHHOTO ITyHKTA.

Ne 123*

ITyctb y mepBoii ObL10 m U1l U TIpoJaBaja OHa UX I10 X pyOsieit, a y BTopoii — # s,
¥ TIpoIaBajia OHa UX 1o y pyoseii. Torma ycioBue 3amauyy MOXKHO MepenucaTh ClIeayo-
1IMM 00pa3oM:

mx = ny
nx =270 = nxmy = 32400
my =120
n nx 270 3
Orciona mx=ny=~/32400=180. T[lostomy —=—= =—. Ilo ycinoBuio

m mx 180 2
m +n=100. Orcrona nosydaem: m + 1,5m = 100, To ectb m =40, n = 1,5m = 60.
Omeem: 40 siun y iepBoit, 60 111 y BTOPOIA.
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Ne 124*

Omeem. Hanpumep, y uucen 100...000999999899 u 100...000999999900 cymmbr
udp 81 1 64 COOTBETCTBEHHO.

Ne 125%

IMocMmorpuM, Ha Kakyio LubpPYy OKAHYMBAETCS IPOM3BENEHUE YKCENT U3 IEPBOIO
JecaTka (pu 3ToM OyaeM YUUTBIBATh TO, UTO Ha MOCJEAHION LUdPY MPOU3BEACHUS
BJIMSICT TOJIBKO TTOCSTHSS (b pa COMHOXUTEICH):

1:2:3:4:6-7-8:9=24-6-7-8-9=..4-7-8-9=..8:8-9=..4-9=_.6.

Toraa Ha Ty ke LMdpy OyIyT 3aKaHYMBATHCS U IIPOU3BEICHUS:
11-12-13-14-16-17-18-19=...6;
21-22-23-24-26-27-28-29=...6;

1801 - 1802 - 1803 - 1804 - 1806 - 1807 - 1808 - 1809 = ...6.
YuureiBas, 4to 6 - 6 = 36, moayyaem:
1-2-3-4-6-7-8-9-...-1801 - 1802 - 1803 - 1804 - 1806 - 1807 - 1808 - 1809 - 1811 -
“1812=...6-...6-..6-...- 1811 - 1812=...6 - ...2=..2
Omeem. 2

I1. 3.3.4. ITpubim:KeHHOE BbIYMCIEHHE KBAPATHOTO KOPHS

OcHoBHBIE coaepzkarTeibHbIC HEJan:

1) chopmupoBaTh yMeHUE BBLIYUCIATH MPUOJMXKEHHO 3Hau€HUE KBaJpaTHOTO
KODHSL;
2) cchopMupoBarh IpeacTaBieHrue 00 UCIOIb30BAHUM TIOCISIOBATEIbHOCTH YUCEST

1 X
XX, = 5 X, + x_ JUTSE TIPUOJIMKEHHOTO BhIUMCIIEHUSI KBaAPaTHOTO KOPHSI;

n

3) MOBTOPUTH CIIOCOO BBIIEICHUSI IIOJTHOTO KBaJpaTa M 3aKpEeIUTh YMEHUE BHITTOJ-
HSITb Ipeo0pa3oBaHue BbIPAKEHUM ¢ KOPHSIMMU.

J1J15T CaMOCTOSTEIBHOTO OTKPBITHS CITOCO0A IPUOTIKEHHOTO BHIUMCIICHMST 3HAYEHUST KBa-
JIPATHOTO KOPHSI PEKOMEHIYETCsI ITOC/IeIOBATEIbHO BBIOIHUTD 3aganust Ne 126 — No 128.

ITpuBeneM npuMepbl pelieHns ¥ OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 127

a) Takkak 1 <3<4, 10 1< <2, [TosToMYy 11e/1as1 YacTh YMCIa NE) paBHa .

6) Tak kak 289 < 300 < 324, 1o 1,7 < V3< 1,8 . [Tostomy uudpa, cTosdas B pa3pane
JeCATHIX Yncia V3 paBHa 7.

Tak kak 29929 < 30000 < 300276, To 1,73 < J3< 1,74 (29929 = 1732, 300276 = 174?).
[TosTomy Hudpa, cTosiias B pa3psiie COThIX UKMClIa NG paBHa 3.

Ne 129

a)4<5<9;

0) 16 < 17 < 25;

B) 289 < 301 < 324;

r) 961 < 1000 < 1024;

n)5-7=35=36-1,

e)17-19=(18 —1) (18 + 1) = 18>—1;

k) 71113 =1001; 961 < 1001 < 1024;

3)9-10- 11 =990; 961 < 990 < 1024;

w) (V54+47) =5412435 +7=1242435 : 22<12+ 2435 <24 (. (1)): B uore:
4<22 <[5+7 <24 <5.

K) (\/7+\/ﬁ)2:18+2\/ﬁ; 8<\/ﬁ<9;BI/ITOFCZ
5<~34 <7 +11 <36 =6
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) (V24 +26) =50+ 2624 ; 24 <~/624 <25 ; 5 utore:

9</98 <~/24 +4/26 <100 =10

M) (V1025 +41027)° =2052+ 2410251027 ; 1025 - 1027 = (1026 — 1)-(1026 + 1) =
=10262 — 1; 1025 <~/1025-1027 <1026 ; B utore:

64 <4102 <1025 + /1027 < /4104 <65 .

Omeem:a)2n 3;6)4u5;8) 17u 18; 1) 31 1 32; 1) 51 6;e) 17 u 18; x) 31 u 32; 3) 31
n32;u)4us5;x)5u6;1) 9u l0; M) 64 u 65.

Ne 130

a) 332< 1100 < 342, Tloatomy V11=33...;

6) 3312 < 110000 < 3322, [ToaTOoMy Ji1=331... ;

B) 33162 < 11000000 < 33172 Tlostomy V11 =3,316...;

r) 331662 < 11000000 < 331672. TTostomy ~11 =3,3166... .
Omeem: a) 3;0) 3,3; B) 3,32; 1) 3,317.

Ne 131

1)4<7<9= 2<7<3:262< 700 < 272 = 2,6 <7 <2,7; 264> < 70000 < 265> =
= 2,64<7<2,65 = \7=264....

2) Iyctb x = 7. BozbMeM x, = 3. Torna
7
x, :l(xl +—]:§=2,666... :

2y
7
x =+ L | =127 g s
2 x, ) 48
7
x =+ L2327 o s
N BETIT)

[ToaToMy TOYHO MOXKHO TapaHTMPOBATh, YTO J7=2,64... (Ha camoM Jiesie maxe
J7=2,645...).

Omeem: 2,64 (moTpe6OBaI0OCh BHIYMCIUTD TPU YIEHA MIOCIEI0BATEIbBHOCTH).

W3 pasnmena ajisi MOBTOpeHHMS] PEKOMEHIYETCsl OOpaTUTh BHMMaHHUE Ha 3adaHusl
Ne 133 — Ne 134, koTopble HampaBIeHBI HAa TIOBTOPEHUE CITOCO0A BBIACICHUS TTOJTHO-
ro KBajpara TpexujeHa U TOTOBSIT YUallluXcsl K M3YUYEHUIO CIIeNYIOIeid IIaBbl. YUUTENb
MOXET BbIOpATh U IPyTUE 3a/1aHUsI, KOTOPBIE 11eJIeCO00pa3HO TOBTOPUThH C KOHKPETHBIM
KJIACCOM, B 3aBUCUMOCTH OT UMEIOLIMXCS Y YYALIMXCS 3aTPYIHEHUIA.

PaccmoTrpuM pellieHe HeCTAHAAPTHOI 32124 TaHHOTO ITyHKTA.

Ne 138*

MoxHO, HaTTPUMED, BBITIMCATH MTOCJIEOBATEIBHO CIIEAYIOIINE YUCIIA:

Bovay 52 ()5 a)=5-2=3;

3-V5; 3445, (3-v5)(3+45)=9-5=4;  4-3=1.
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I'naBa 4. KBaapaTuunas pyHkumst

YeTrBepTas IIaBa ITOCBSIICHA M3YUYCHUIO KITIOYEBOI IS IIKOJIBHOTO Kypca (hyHK-
LIMM — KBaAPaTUYHOMN. DTa (PyHKIIMS paccCMaTpUBaETCsl B HEpa3pbIBHOM B3aMMOCBSI3U
CJIEOYIONINX BOIIPOCOB: KBaIpaTHOE YpaBHEHNE — KBaapaTUIHAas (PYHKIIMS — KBagpaT-
HOE HEepaBEHCTBO, YTO MO3BOJISIET YYAlIUMCS TOJYYUTh LIETOCTHYIO KAPTUHY: OHM I10-
HUMAIOT, KaK pellleHWe KBaIpaTHBIX YpaBHEHUM CBSI3aHO ¢ TpachMKOM KBaIpaTUUHOI
(yHKIIMM, BUIAT, KaK CBOMCTBA KBaApaTUIHON (DYHKIIMU ITOMOTAIOT TIPU PEIIeHUN
KBaJpaTHBIX HEPABEHCTB.

IepBolii maparpad MOCBSIIEH N3YUYEHUIO KBAJIPAaTHBIX YpaBHEHUI. Yualuecs yxe
WMEIOT OTBIT PelIeHUs MOAOOHBIX YpaBHEHUI: B CEIbMOM KJIACCE OHM MCITOIb30BaIN
JUTSL MIX pelleHUs] CrielabHble TIPUeMbl Pa3JIOXKEHUST HA MHOXUTEIM (CIOCOO TpyII-
MIMPOBKHU C BBEACHUEM IOITOJTHUTEILHOTO CIaTaeMOT0; BBIICIICHIE TTIOTHOTO KBaapaTa).
Tenepb oHU yyaTcsl peliaTh MOJHbIE KBalpaTHbIe ypaBHeHUSI Mo hopmysie KopHeid. [Tpu
BBIBOJIE OOIIEH (popMYITBI TpUMEHSIETCS c(hOPMHUPOBAHHOE B 7 KJTacce YMEHUE yJalInX-
s BBIACATH MOMHBIN KBaapaT. [1pu ycioBuu, 94To B 7 KJacce 1Mo TeM WX MHBIM ITPUIM--
HaM He yIeNsIoCh JOCTaTOYHOTO BHUMaHUsI (POPMUPOBAHUIO 9TOTO YMEHUsI, HEOOXO-
IMO PAcCMOTPETh OMMH-IBA IIpUMEpPa pelIeHNs] KBaApaTHOTO YPaBHEHMUS C TIOMOIIIBIO
BBIIEJICHUS TTOJIHOTO KBajpaTa, Ha KOTOPOM MOKa3aTh MPUEM, UCIIOIb3yeMblil TOTOM
TIpY BEIBOZE (DOPMYITEI B 001IeM Bruae. OTMETHM, UTO ITOMMMO 001t (hOpMYIIbI KOPHEit
B Kypce paccMatpuBaeTcst popMya st YeTHOTO Koa(GuureHTa npu x. 31ech Ke yJa-
myecst 3HaKOMSITCSl ¢ TeopeMoii Buera, BbIpaxaloleil 3aBUCHUMOCTb MEXIy KOPHSIMU
KBaIpaTHOTO YpaBHEHUS U €ro KO3 GUIIMeHTaMH, a TAKKe 00paTHOM K Heit TeOpeMOii.
ITpu 3TOM Teopema paccMaTpuBaeTCsl CHavasa sl BceX KBaJApaTHbIX YpaBHEHMH, a 3a-
TeM (opMymmpyeTcs IIs MPUBEACHHBIX KBAaapaTHBIX ypaBHeHUi. [Ipu yrryomeHHOM
M3yYEeHUH Kypca BOCBMUKIACCHUKU pacCMaTPUBAIOT JOCTATOYHO IIIMPOKUIA CIIEKTp 3a-
JlaHU# Ha TpUMeHeHue TeopeMbl BueTta u o0patHoii K Heli TeopeMbl. B o61ieodpaszoBa-
TeJILHOM KJIacce 3TOT MaTeprajl MOXHO PacCMOTPETh B 0030pHOM Mopsinke. PekomeH-
JIYETCsI TIOBHAKOMUTD yJallIuXcsl U CO CIEMaIbHBIMU TTpUeMaMi HaXOXIeHUST KOpHEei
KBaJIpaTHOTO YPaBHEHUSI, KOTOPBIC paCCMATPUBAIOTCS B 3aIaYHOM paseie yueOHnKa.

» Ecau mig KoabGULMEHTOB ypaBHeHUs ax’ + bx + ¢ = () BBIITOJIHSAETCS pABEHCTBO

c
at+b+c=0,Tox =1l,ax,= —.
a
» Ecin s koo puimeHToB ypaBHeHUs ax? + bx + ¢ = () BBIITOJIHSIETCS paBEHCTBO

c
atc=b,Tox =—l,ax,=——.
a
B kypce ynensiercs BHuMaHue GOPMHUPOBAHUIO HABbIKA aHAIM3a KBaIPaTHOTO ypaB-

HEHMSI C IIeJIbIO MIOMCKA eT0 pallMOHAaJIbHOTO peleHus. Ha 3To HampaBiieH MepBbIii 1mar
aJTOpUTMa peIlleHMS KBaapaTHBIX YpaBHEHMI 110 (hopMysie. C 3ToIi xKe 1e/IbIo yualue-
Cs1 3HAKOMSITCSI ¢ (hOPMYIIOit 711 YeTHOTrO Koa(duiimeHTa npu x, TeopemMoit, oopaTHOM
TeopeMe BueTa u cienimasbHBIMU MpUEMaMU BEIYMCICHUSI KOPHEH. YUUTe o Ha ypoKe
CJeayeT HaIIOMUHATh yYalllMMCs O HEOOXOIMMOCTHY OLICHUBAaTh YpaBHEHUE Ha TIPEIMET
BBIOOpA CITOco0a ero pelieHus : 1100 UCIIOIb30BaTh YHUBEPCAIbHBIN CIIOCOO pelleHUs
(1o o61eii hopMysie KOpHel), 100 MIPUMEHUTH TeopeMy, 00paTHyI0 Teopeme Buerta,
JINOO UCITOJIB30BATh (POPMYITY ISl YeTHOTO KO3 (PUILIMEHTA TIPU X, TNOO0 KAKOM-TO Ipy-
Toii criermanbHbIN pueM. Llenecoobpa3Ho Mmocie J0CTaTOYHO TPYIOEMKOIO peleHUs
ypaBHEHUS TIPEIJIOXKUTH ydaluMcs 0osee IeliCTBEHHBIN IpreM — IoKa3aTh OoJiee pa-
LIMOHAJIbHBII CIIOCO0 pellIeHMsI 3TOrO Xe YpaBHEHUS.

ITpu u3yyeHUM 3TOM IaBhI yJYaIrecs yJaTcsl pacKIaabIBaTh KBaAPaTHBIN TPpeXWIeH
Ha MHOXMWTEJIU, UCTIOJIb3YsT KOPHU. BakHO MoKa3aTh HACKOJIBKO MOJYYEHHBIC YJaIllu-
MMCSI HOBbIE 3HAHUSI IIOMOTAIOT PallMOHAIM3UPOBATH IIPOLIECC PA3JIOKEHMS HA MHOXM -
TeJIU, HATOMHUB YYaIlIMMCS O TOM, HACKOJIBKO CJIOXKHBIM OBLIT 3TOT MPOIIECC I HUX B
7 xnacce. OTMETUM, YTO CITIOCOO pa3IokKEeHUsI KBaIpaTHOTO TpeXwieHa Ha MHOXMUTEIH,
KaK M Ccroco0, ¢ TTOMOIIBI0 KOTOPOTO MOKHO YCTaHOBUTH, UTO KBaIpPaTHBIN TPEeXWICH
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He pacKJIambIBaeTCsl Ha JIMHEHbIC MHOXMTEIM, IIPUTOAUTCS YUALIUMCs IIPU PelleHUun
paloOHAaJIBHBIX HEPAaBEHCTB METOIOM MHTEPBAJIOB.

3/1ech Xe ydallpecsl pellaroT TeKCTOBbIE 3aJayd, MaTeMaTUYeCKOM MOJIEIbIO KO-
TOPBIX SIBIISIIOTCS KBaApaTHBIC YpaBHeHMS. [1py pelreHnn 3TUX 3ama4 yJaliuecs oIy~
YaloT OMBIT PabOTHI C MOCTOPOHHUMU KOPHSIMU, KOTOPBIE MOTYT OBITh MOJyYEHBI TIPU
pellleHUHU 3aa4M.

OCcoOeHHOCTBIO Kypca SIBJISIETCS BBIHECEHHME BOIIpOCAa O PEIIeHWM KBaIpaTHBIX
YpaBHEHUII C MapaMeTpOM B OTACIbHBII MYHKT. [1pyu 3TOM ypaBHeHHE C mapaMeTpoM
CTAHOBUTCSI 00BEKTOM OTIEIHLHOTO M3YYeHUS: BBOOUTCS TOHSITHE YpaBHEHUS C Mapa-
meTpoM. [1pex e ueM nepeiTu K peleHno KBaapaTHbIX ypPaBHEHUH ¢ TapaMeTpoM pac-
CMAaTPUBAETCSI BOIPOC PELICHUS TMHENHBIX YpaBHEHUI ¢ TapaMeTpoM. B o61ieodpaso-
BaTeJIbHOM KJIacCe PEKOMEHIYETCS] OTPaHUYUTHCSI BBIMOJTHEHUEM 3aJJlaHMi1, B KOTOPBIX
TpeOyeTcsl BhIICHUTD MPU KAKUX 3HAYCHUSIX [TapaMeTpa ypaBHEeHHUe 00j1agaeT TeM Win
WHBIM cBolicTBOM. [Ipu yrmiybJeHHOM M3y4eHWU Kypca BBOIUTCS ITOHSTUE PEIICHUS
ypaBHEHUS C MMapaMeTpOM, yJallluecss 3HaKOMSTCS C aJlfTOPUTMAMU PEIICHUST ypaBHe-
HUSI C TTapaMEeTPOM.

Bo BropoMm maparpade yuaipecs: u3ydaroT KBaapaTUUHYIO (DYHKLIMIO. Yyalluecs yxe
3HAKOMBI C (DyHKLIMER y = X7, Telepb OHU M3ydaroT GYHKLMK BUIa y = ax?’; y = ax’ + h;
y=a (x— d) 2, mociie 4ero 3HaKOMSITCS C KBaIpaTUIHOM QyHKIMER y = ax? + bx + ¢. Ydaniu-
ecsl BBISIBJISIIOT [IBa CII0CO0a MOCTpoeHus: rpadrKa KBaapaTUIHOM (PyHKIIMU: C TIOMOILIBIO
BBIICJICHUST TIOJTHOTO KBaIpaTa U C IIOMOIIbIO BRIYMCIICHNS KOOPIMHAT BEpPIIMHEI ITapado-
Jibl. B COOTBETCTBUM € IPUHLIMIIOM BAPMATUBHOCTH IIPU IIOCTPOSHMHM rpadrKa KBaapaTy-
HOM (PYHKIINHY YIaIIecss MOTYT CTIOIh30BaTh TF000I 13 BRIIBIICHHBIX MU CITOCOO0B. [Tpn
yIIyOJIeHHOM M3YyYeHMM Kypca BOCBMUKIJIACCHUKM Y4aTcsl HAXOAMTh HauOOJIbIee U Hau-
MeHbllIee 3HaYeHMsI KBaJIpaTHBIX TPEXWICHOB Ha 3a1aHHOM oTpe3ke. [1pu 3ToM oHM ormpa-
FOTCST Ha U3yYeHHBIC MU CBOICTBA TparKa KBaagpaTHIHON (PYHKIIUN.

E1te omHUM nTpuMeHeHEeM YMEHUSI CTPOUTD I'padprK KBaapaTUUHOM (DyHKITMU U 3HA-
HUI1 0 ee CBOMCTBAX CTAHOBUTCS pellieHIE KBaAPAaTHBIX HEPABEHCTB, KOTOPOMY ITOCBSIILIEH
TpeTuii maparpad 3Toit rmaBbl. OTMeUYeHHAas BbILE HAaMMpaBJIeHHOCTh Kypca Ha (hopMupo-
BaHUe HAaBbIKA aHAIM3a KBAJAPAaTHOIO ypaBHEHMSI C LIeJIbIO [TOMCKA PALIMOHAIBHOIO pellie-
HUSI, TIEPEHOCHUTCS 31eCh Ha pellleHNe KBaIpaTHBIX HEPaBEHCTB. DTO OTMEUYEHO B TIEPBOM
LIare ajJropMTMa pelieHus: HepaBEeHCTB, B KOTOPOM Y4alllMMCs IPEII0XKEHO YIPOLIaTh
TIOMCK pelICHNS HepaBeHCTBA ITyTeM TIepexoa K MOJIOKUTEIBHOMY cTapiieMy Ko3du-
mreHty. OIHAKO, yYUThIBas MPUHIIUMIT BApUATUBHOCTH, ydalllecss MOTYT pellaTh KBa-
JpaTHbIE HEPABEHCTBA C OTPULIATE/ILHBIM CTAPLIUM KO3((GULIMEHTOM U HEITOCPEACTBEH -
HO, TO €CTh, M300paXKast CXeMaTUUeCKU I1apadoITy, BETBU KOTOPOI HaIlpaBJIeHbl BHU3.

Ilpu yrnyGaeHHOM U3ydeHMM Kypca BBOOUTCS MOHSITHE HEPaBEHCTBA C IapaMe-
TPOM, y4alIrecs 3HaKOMSITCS C aITOPUTMaMHK PEIIeHUs TAKNX HEPaBEHCTB.

XapakTepuCTHKA JeITeIbHOCTH YUaIuXcs

[1pu n3ydyeHnu conepKaHusl YeTBEPTOM INIaBbI yYalluecs:

* npumeHsom N3y4deHHBIE CIIOCOOBI ACHCTBUI IS pellIeHUs 3a1a4 B TUITOBBIX U T10-
MCKOBBIX CUTYaLIUsIX;

* 000CHOBbI6aAIOM TIPABUIBHOCTD BBITTOJTHEHHOTO JEUCTBHSI C TIOMOIIBIO 0OpaIleHUS
K 001IeMy aJITOPUTMY, OITPEIEICHUIO, CBOICTBY;

* cmposim mamemamu4eckKyr mMooeab TEKCTOBBIX 3a/lay, MEPEeBOAS MX YCIOBUE Ha
SI3BIK JITE€OPHI;

* anaausupyrom rpaduk KBaIpaTUYHOUN OYHKIIMY C 1I€JIbIO BBISIBJICHUS €TI0 CBOMCTB;

* onucwiéarom BBLISIBJIEHHBIE HA TIPAKTUKE 3aBUCUMOCTH MEXAY BEIUYUHAMU 6 00-
wem eude, N UCCAEOYIOM VX,

* anaausupyrom KBaIpaTHBIC ypaBHEHUS M HEPABEHCTBA C IIEJIbIO TTIOMCKA BO3MOX-
HOCTH YIIPOIICHMS UX PEIICHMS,;
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> cmposim cnocob deiicmaus sl PEIIEHNST HOBOTO TUTIA YPAaBHEHUI U HEPABEHCTB;

* 3anuceléarom CriocoObl JEMCTBUIA C TOMOIIBIO aJITOPUTMOB, BEIOMPAIOT AJITOPUTM
¥ UCTIOJIB3YIOT €T0 JIJIS1 BHITOJIHEHUSI pa3IMYHbBIX 3a/1a4;

* NPUMEHSIIOM U38eCMHbLI CHOCOO BBIIETICHYSI TIOJTHOTO KBalpaTa TpexwieHa ISl BbI-
BoJa o011l (popMyJIbI KOpHEit KBaaApaTHOTrO ypaBHEHUS U MOCTPOeHUs rpaduka KBa-
IPaTUIHON (PYHKIINH;

* npuMeHsom gopmyas. IpU pelieHU KBaIpaTHBIX YpaBHEHUIA;

* NPUMEHSIOM U3y4eHHble Cnocobbl PEIICHUS KBaIPaTHBIX YPAaBHEHUM ST pa3yioxke-
HUST HA MHOXWTEIM KBaIpaTHOTO TPEXWICHa;

* NpuMeHsrOm U3yYeHHbvle Ce0LCMea KBaIpaTUYHON (YHKIIMM IJIs pelleHUs KBa-
IPATHBIX HEPABECHCTB M ITOMCKA HAMMEHBIIETO M HAOOJIBIIIEeTo 3HAYCHUST KBAAPaTHOTO
TpexwieHa Ha 3aJJaHHOM OTPe3Ke;

* NPUMEHSIOM NOAYYeHHble 3HAHUS TS PEIICHMS 3a1ad TPaKTUISCKOM HarpaBIeH-
HOCTH.

Oco0eHHOCTH H3YYeHHUS YUeOHOTO COePKAHUS

ITpu u3yyeHUn YeTBEPTOI IIaBHI TUIAHWPOBAHUEM TIpenycMOTpeHbl ypoku OH3,
CTPYKTYpa KOTOPBIX 00eCcIeunBaeT BHIMOJHEHME YIAIIMMUCS 1IEJI0ro KOMIUIeKca YHU -
BepCaIbHBIX YIeOHBIX AeiicTBuil. PaccmoTpum cmoco6 opranmsanum ypoka OH3 Ha
npumepe conepxkaHus nmyHkTa 4.1.1. «KBagpaTHble ypaBHEHUST B peasibHbIX ITpolieccax.
HemnonHabie KBagpaTHbIC ypaBHEHUS U MX PEIIICHUEC».

B aTtoMm myHKTe yuanuecsi 3HAKOMSITCSI C TIOHSITUSIMUA KBaJpaTHOTO ypaBHEHUSI,
TIOJTHOTO 1 HETOJHOTrO KBaIpaTHOro ypaBHeHUs. OHU YTOUHSIIOT U CUCTEMATU3UPYIOT
CITOCOOBI peIIeHUS HETTOJTHBIX KBaIpAaTHBIX YPABHECHUIA.

YpoK OTKPBITHSI HOBBIX 3HAHWI BHICTPAUBAETCS B COOTBETCTBUU C TPeOOBAHUSIMU
TexHoyornu aestenbHocTHOro Metoma JI. I Iletepcon (cm. pasmen «IIpumoxkeHue»).
Ha srane momueayuu yanrenb MOXET IPEIIOXKUTH YIaIIMMCS paciiipoBaTh MOHITHE
nepBoro 3amgaHus 3Toro myHkTa (Ne 174 (1)) u 06cyauTh ¢ HUMU JUTSI YETO UCTIONB3YIOTCS
YpaBHEHMS, BCE JIU YPAaBHEHUSI OHU YK€ YMEIOT pelllaTh, IMocje yero chopMyampoBaTh
MpoOeMy HETOCTaATOUHOCTY MMEIOIIUXCS] Y HUX Ha CETOMHSIIHUI MOMEHT 3HaHUiT 00
ypaBHeHUSX. Jlasee yIuTeTh MOXET HOMPOCUTh YYAIIUXCS COENaTh IPEIITOTOKCHMS
0 TEeMaTUYEeCKUX paMKaX CETOIHSIIHET0 ypoKa.

ITocme 4ero yumTenb OpraHM3yeT aKTyadu3allMi0 HYKHBIX IJISI OTKPBITHSI 3HAHMIA
C TIOMOIIIBIO BhITIOJTHEHUs 3aganuit (Ne 174 (2) — Ne 175). Hasee ydaniuxcsi cieayer mo-
3HAKOMUTb C TIOHSITUEM KBaIpPaTHOTO YpaBHEHMS (IIPU STOM MOXKHO O0PaTUTHCS K TEKCTY
YU4eOHMKA ¥ PAaCCMOTPETh IIPUMEPHI 3a1a4, MaTeMaTHIECKON MOIEIbI0 KOTOPBIX CITyXKaT
KBaJpaTHbIE YpaBHEHMSI; 3a1aUa 2 pa30oupaeTcs Mpy yIIyoJIeHHOM u3ydyeHuu Kypca). [1o-
CJIe 3TOTO YIMTEIh BBOOUT IOHSITHE HEIIOJHOTO KBAAPAaTHOTO YpaBHEHMS (IIST OpraHm-
3alIMK TTOOYKIAIOIIETO TUajiora MOXKHO MCIIOb30BaTh 3aganus Ne 177). st camocTosI-
TEJIBHOTO OTKPBITHS CTIOCO0a PeIIeHsI KBaIPaTHBIX YPABHEHUM PEKOMEHIYETCS UCITOJb-
30BaTh OfHO U3 3amaHuii Ne 178 wim Ne 179 (1ipu aToM Ha 3Tare peaau3aiy MpoeKTa
MOXHO pa30MTh YJalllMXCsl Ha TPYIMbl U TMOCTaBUTh TMepel HUMU pa3InyHble 3alauyu).
[Tocne yero Ha 3Tarre 3alIUTHI ITOIYYeHHBIX MU PE3YJIBTaTOB aJITOPUTMBI, COCTAaBJICHHBIC
yYaluMucs, OObEIUHSIOTCS B €AMHbIN 3TajloH. B MeHee MoAroTOBIEHHOM KJ1acCe MOXKHO
TIOCTYIUTh WHAYC: YUNUTENIh BEIOMPACT, ¢ KAKMM M3 CIIOCOOOB OH caM ITO3HAKOMHUT yda-
LIMXCS, a KaKOM Croco0 yvaiyecst OyIyT OTKPbIBATh CAMOCTOSITETLHO.

PaccMoTpuM nipumep cmpykmypsi OmKpvlmus HO8020 3HAHUSL.

1. Hoeoe 3nanue: cmoco® pelleHWsT HETOJHBIX KBAJPAaTHBIX YpaBHEHWI BUIA
ax*+bx=0,a#0.

2. Akmyaauzauus.

Ilosmopumb: TIOHSITUE YpaBHEHWsI, KOPHS YpaBHEHMSI, CITOCOO BBIHECEHHSI 3a CKOO-
KU 00111eTO MHOKUTES.
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Bsecmu: NOHATHS KBaIpaTHOIO YpPaBHEHUsI, MOJIHOTO M HEMOJIHOIO KBaApaTHOIO
ypaBHEHMUSI, CIIOCO0 pellleHNs HEMOIHBIX KBaJApaTHLIX ypaBHeHU Buaa ax’ + ¢ =0, a # 0.

3. 3adanue Ha npobHoe delicmaue.

Cdhopmynupyiite elie OOUH CIIOCO0 pelleHKs HEMIOJHOIO KBaApaTHOTO YpaBHEHMS.

4. Qukcayus 3ampyoHeHus.

51 He Mory chOpMYIMPOBATh CIIOCOO pellleHMs] HETIOJHBIX KBalpaTHBIX YPaBHEHUIA.

41 He MoTy 000CHOBATD, YTO CHOPMYJIUPOBAHHBIII MHOIO CITOCOO BEPHBIIA.

5. Qukcauyus npu4uHbl 3ampyOHeHUs..

He usBecreH elile oauH Crioco0 pelleHus HEIMOJIHOTO KBaAPaTHOIO YpaBHEHMSI.

6. Lleab yuebHoii desmenvHocmu.

BBIIBUTS ellle OOWH CITOCO0 PEIIeHMST HETIOJTHOTO KBaIpaTHOTO YpaBHEHUS.

7. ukcayust H08020 3HAHUSL.

VYyaiiuecs: OJKHBI BBISIBUTh CITOCO0 PEIIeHMUsT HEITOJIHBIX KBaIpaTHBIX YpaBHEHUI
Buga ax’> + bx=0,a # 0.

OmKpbimb HOBOE 3HAHUE yJalUECs MOTYT, IIPUMEHSISI UMEIOLLIMIICS Y HUX OIIBIT pe-
LIEHKSI YPaBHEHUSI, B JIEBOM Y4aCTU KOTOPOrO — IIPOU3BEIEHME, a B IIPABOil — HOJIb,
a TaKKe YMEHMST BBIHOCUTD OOIIMIT MHOXUTENb Y pacKJIaabiBaTh Ha MHOXHUTEI. Op-
raHMW30BaTh 3TO OTKPHITUE MOXHO C UCITOJIb30BaHUeM TekcTa 3amanust Ne 179. Tloce
Yero yUMTe/Ib CUCTEMATU3UPYET CITOCOOBI PEIICHUS HETIOJIHBIX KBaIpaTHBIX YpaBHEHUIA
C TTIOMOIIBIO TaOJIMLIBI HA CTP.46 yueOHMKA.

Ha smane nepsuurnoeo 3axpenaenus pekomeHmyeTcs: BHIIOMHUTD 3amaHue Ne 180 (a, 0),
181 (a, 0), misT camocmosmenbHoi padomu! yIAIAMCS MOXKHO TipemtoxkuTh No 180 (B), 181 (B).

Ha smane exaouenus ¢ cucmemy 3nanuii yauTelib ¢ LEIbIO ITPOIENAEBTUKY MpeIaraet
yuammmcst Ne 183, B 6oJiee MoAroTOBJIEHHOM KJIacce B paMKax OIepeXKaroliero ooydeHust
MOXHO BBITTOMHUTHL No 182. TTocjie 4ero ¢ IoMOIIbIO TEKCTa y4eOHMKA PEKOMEHIyeTCsI
pa3o0parh pelleHre KBaApaTHbIX YPaBHEHMI, MOJTYyYEHHBIX MIPY pelueHuur 3a1a4d 1 u 2
JIOCTYIHBIMU Ha JAHHOM 3Tare 00y4eHus: MeToaaMu (BblaeJeHEM IMOJIHOTO KBapara).

st nosmopenus ¢ 11eJbl0 TMOATOTOBKKM BbIBOAA 00ILEel (pOpMy/ibl KOpHEH PeKo-
MeHayeTcsl BRIMOJTHUTE Ne 184. Ha aTame pegaexcuu MOXHO 00paTUThCS K anurpady
U NIPEIJIOKUTD yYaIIMMCsI IIPOKOMMEHTUPOBATh €r0 ¢ TOUYKU 3PEHUST COAepXKaHUsI ce-
TOMHSILIHEro ypoka. [lociie yero y4yaiuumcst rpeajiaraeTcsi OLeHUTD IIPOLECC U Pe3yJib-
TaT CBOE pabOTHI Ha YPOKe.

Kpome ypoka OTKpbITHSI HOBOTO 3HAHMsI, OCHOBHBIE CTPYKTYPHbBIE 3JIEMEHTbI KOTOPOTO
paccMOTPEHbI BblllIe, TNITAHMPOBAHKUEM IIPEAYCMOTPEHBI U IPYTUe TUIIbl YPOKOB: YpoKU pegp-
AEKCUU MPEHUPOBOUHO20 U KOPPEKIUUOHHO20 MUN0E, T YJallliecs: BhIpabaThIBAIOT 1 3aKPETLIsi-
0T CBOE€ YMEHUE IIPUMEHSITh HOBbIE TIOHSITHSI M CIIOCOOBI ISICTBUIA, y4aTCs CAMOCTOSITE/TbHO
BBISIBIISITh M MCITPABJISITh CBOM OLUMOKY, KOPPEKTUPOBAThH CBOIO Y4EOHYIO AESITEIbHOCTD.

B TeueHue n3yvyeHUs YETBEPTOM [IaBbl y4alllMMCS MPeNaraloTcsl CChUIKM Ha aBa
BKCIIPeCcC-TecTa, KOTOPhIe MOXKHO MCIIOJIB30BaTh IS ypOoKa peIeKCUN NN B KAYECTBE
JIOMAIIHER paboThI.

[InanupoBaHMeM TakKKe MPEIYCMOTPEHBI U YPOKU obyuaroueco konmpoas. Ilepen
MPOBeIeHNEM KOHTPOJIIbHOM paGOThl PEKOMEHAYETCSI IPOBECTU YPOK PedIIEKCUN C UC-
MOJIb30BaHMEM COJEPXKAHUSI COOTBETCTBYIOLIETO pa3fesa «3a1adu 1151 CAMOKOHTPOJISI».

§ 1. KBagpaTHble ypaBHeHHS
I1.4.1.1. KagpaTHbie ypaBHeHUS B peajbHbIX Mponeccax. Henosmbie KBaapar-
Hbl€ YPABHEHHUS U HX PellleHne

OcHoBHBIE coaepKaTeIbHbIC HEJIN:

1) cdopMuUpoOBaTh TOHSTHS TTOJTHOTO M HETIOJTHOTO KBaJApaTHOTO ypaBHEHUS, chop-
MUPOBATh YMEHUE OIPeneiasTh KO3 (OUIINEHTHI KBaIpaTHBIX YpaBHEHUIA;
2) cchopMUpOBaTh YMEHHME pellaTh HEMOJHbIE KBaIpaTHbIC YpaBHEHUSI;
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3) IIOBTOPUTDH CIoco0 BBIIEIEHUS] MOJIHOTO KBaapaTa B KBaApaTHOM TPEXYJICHE

U 3aKpenUTb YMEHUE BBIHOCUTb OOLINIT MHOXUTEIb 332 CKOOKMU.

I[JIH CaMOCTOATEJIbHOTO OTKPBITUA criocoba peHICHUA HCIIOJHBIX KBaApaTHBIX

ypaBHeHUI Buma ax? + ¢ = 0, a # (0 pekoMeHayeTcsT BBIMOJIHUTH Ne 178. [lns ca-
MOCTOSITEJIBHOTO OTKPbITHS CIlOCO0a pellleHUs HEMOJHBIX KBaApaTHBIX ypaBHE-
Huit Buga ax> + bx = 0, a # 0 pekoMeHayeTcsl BRIMOMHUTL Ne 179. Akryanusanus

HYXKHBIX OJId OTKPbITUA 3HaHUU OpPraHM3yeTCd C MIOMOIIbLIO BBINMMOJIHCHUA 3az[aHm71
Ne 174 — Ne 177.

HpI/lBeﬂ,eM NpUMeEPbI peICHUus 1 OTBETDI K 3alaHWAM U3 JaHHOI'O ITyHKTa.

Ne 180

A)d’=0x=0x=0

Omeem: (.

0)d’+4=04*+ ) =0x=-1xec .

Omeem: HET pellleHU.

B Gosee moaroToBaeHHOM Kilacce MOXXHO O(DOPMUTH pellieHUe ¢ MMOMOIIbIO 3HaKa

COBOKYITHOCTMH:

B) 4x2—4:0@4(x2—1)=0@(x—l)(x+1)=0<i{x:1
X

Omeem: {—1; 1}.
Ne 181
x=0
a) 4’ +x=0=x(4x+1) =0 1.
X=——
4
1
Omeem: — ; 0.
, x=0
6) X’ +4x=0=x(x+4)=0< 4
X=—

Omeem: —4; 0.

B) X’ —9x=0©x(x—9)=0<:{x
x
Omeem: {0; 9}.

Ne 182
VYuamuecst 1OJKHBI 3aMETUTh, YTO YPABHEHUS HAIIOMUHAIOT U3YYEHHbIE UMY He-

TIOJTHBIC KBaApaTHBIC ypaBHeHMS. OTMETHM, YTO 3TO 3aJaHNEC MOXHO ITPEIJIOXUTH 00-
Jiee TTOATOTOBJICHHBIM yJalllMMCs B LIEJISIX OIlepeXkaroliero o0yyeHusl, Tak Kak Crocoo
3aMEHBI IIEPEMEHHOM OyIeT M3yJaThCs majee.
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a)x*—3x2=0.

ITyctb x> = a.

Torma permmM ypaBHeHNE OTHOCUTEIIBHO 4:
a=0

a=
BoinonHuM o6paTHYIO 3aMEHY:

1 cayvait: x?=0<x=0

x=3
x=—3
Omeem: {—\/5 ; 0; NE) }
6) 5x* + 3x2 = 0.
ITycts X*> = a.

a2—3a:0<:>a(a—3):0<:{

2 ciyvait: X' =3 <



Torga penuM ypaBHeHe OTHOCUTEIBHO a:
a=0

5> +3a=0=a(5a+3)=0= 3
a=-=
5

BrinonnuM oOpaTHYyI0 3aMeHY
1 cnyvait: x> = 0< x=0.

3
2 ciyyait: x° =—§ , Torna x € J, Tak Kak x> > 0 ipu x € R.

Omeem: {0}.
B)3x*— |x|=0<3|x|2— |x]|=0.
Iycts | x| = b.
Toraa pemuM ypaBHEHNE OTHOCUTETLHO b:
b=0
3 -b=0=b(3b-1)=0= 1
3
BrinonHuM 0OpaTHYIO 3aMEHY:
1 cayyaii: [x|=0<x=0

2 coyyaii: | x|== < 31
X=—=
3
Omeem: {—1;0;1}.
33
N2x2+8|x|=0=2|x[2+8|x|=0

Iycts | x| = b.

Toraa pemuM ypaBHEHNE OTHOCUTENLHO b:
b=0

2b’ +8b=0<:>b(2b+8)=0<:{b A

BoinonHuM o6paTHylo 3aMeHY

1 ciyyaii: [x|=0<x=0

2 cnyyvait: | x| = —4, Torma x € J, Tak Kak | x| > 0 mpu x € R
Omeem: {0}.
Ne 183
a)(—4x)’=0<-4x=0<x=0.
Omeem: {0}.
s 3x+3=06 x=1
B) (3x+3) =36<:{3x+3=—6<:{ —3

Omeem: {—3; 1}.
(s d) =8 2x+4=+8 - x=-2+2
e) 2x+4) =

2x+4=—/8 |x=-2-22

Omeem: {—2—x/§;—2+x/§} .

3
3)—4(l—x)?=3<(1 —x)2=—Z < xed, Takkak (1 —x)*> 0npux € R.

Omeem: HET pellleHUA.

YpaBHeHUS] MOXHO Pa30UTh HA TPU IPYIIIbL: HET PEILEeHUid, OAHO pelleHre U JBa
pelIeHus.

LlenecoobpasHo paccMotpeTh Ne 184 13 pasaena noBTOpeHus C LIEIbIO MOATOTOBKU
K BbIBOAY (pOpMYJI KOpHEH KBaApaTHOIO ypaBHEHUSI.

a) 2ax? + 3ax t+ 4a=a (2x* + 3x + 4).
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O)ax’+ax+a=a(>+x+1);

1
Byax’+tax+l=ax*+x+ —);
a

b c
r)ax*+bx+c=a(?+ —x+ —).
a a
PaccmoTpuM pellieHre HecTaHAaPTHOI 3324 TaHHOTO ITyHKTA.

Ne 190*
IToncraBuB KOpeHB B ypaBHEHUE, TIOJTYINM:

1423 +13+a(1+3)+bh=0=4+a+b=—(2+a)3 .

Ecnu a # —2, T0o ipaBasi 4acTh paBEHCTBA UppaALIMOHAJIbHA, a JIeBasl pallMOHa/IbHA.
3Hauut, a = -2, b=—4—a=-2.

Omeem:a =5b=-2

I1.4.1.2. ®opmy.abl KOpHEil KBaAPATHOTO YPABHEHUS

OcHoBHBIE coaepzkaTejibHbIC 1IN

1) BeIBecTH (pOpMYJIBI KOpHEN KBagpaTHOTO ypaBHEHUS U C(pOPMUPOBATh YMEHUE
WX HUCTIOTb30BaTh;

2) TOBTOPUTH CITOCOOBI PEIIEHUST CUCTEM U COBOKYITHOCTEM HEpaBEHCTB U 3aKpe-
[MUTb YMEHME MCIIOJb30BaTh KBAHTOPHI IS 3alIMCU YTBEPXKICHUI HAa MaTeMaTUye-
CKOM $I3BbIKE; 3aKPEMUTh YMEHMS OTIPENEISATh KOJTMIECTBO PEIICHUI CUCTEMBI JIMHEM -
HBIX YPaBHEHUI C IBYMSI IEPEMEHHBIMU;, CTPOUTD I'pacUK KyCOUHO-3adaHHON (DyHK-
oun; COOPMUPOBATH OITHIT IIPUMEHEHUS OHITHAS YeTHOCTH ¥ HEUETHOCTH (DYHKITWA.

J7151 caMOoCTOSITEIbHOTO OTKPBITHSA OOIIel (pOpMysIbl KOpHE KBaapaTHOTO ypaBHE-
HUST peKOMEHIYeTCsT BHITOMHUTH Ne 191 — No 194,

[TpuBeneM npuMepbl pelieHns ¥ OTBETHI K 3aJaHUsAM M3 TaHHOTO ITYHKTA.

Ne 195

J1y1s1 TOro, 4YTOObI ONPENETUTh KOJIMYECTBO KOPHEl KBAJApaTHOIO YpaBHEHUS, He-
00XOIMMO BBIYMCIUTD AUCKPUMUHAHT 110 hopmyiie D = b? — 4ac.

a)3x*+9x+7=0,D=9>—437=81 -84 =-3<0, KOopHEil HET.

0)3x*—9x+7=0,D=(-9)>—437=81 —84=-3<0, KOpHEIl HET.

B)3x*+9x—7=0,D=9>—4-3-(=7) =81 + 84 =165 > 0, nBa KOpHsI.

r)3x*—9x—-7=0,D=9>—4-3-(-7) =81 + 84 =165 > 0, n1Ba KOpHS.

n)4dx*+4x+1=0,D=4>—441=16 — 16 =0, onuH KOpEHb.

e)dx’—4x+1=0,D=(—4)*—441=16 - 16 =0, onuH KOPEHb.

K)4x?+4x—1=0,D=4>—44 (—1)=16 + 16 = 32, nBa KOpHSI.

3)4x? —4x—1=0, D= (—4)>— 44 (—1) =16 + 16 = 32, 1Ba KOpHS.

Ne 198

[TprMeHUM aJTOPUTM peIIeHUsT KBaJAPaTHBIX YpaBHEHUIA.

0) x>+8x—16=0

1. MOXHO yIIpOCTUTE YpaBHEHME, Pa3Ie/INB Bee ero KOa(MMUIIMEHTH Ha UX OOIIHit
YUCIOBOM MHOXUTENb, HaA (—1):

x2—8x+16=0.

2. Beimucath 3HaueHUST KO3 GULMEHTOB a, b U ¢ TIOTYYEHHOTO ypaBHEHUSI:

a=1,b=—-8uc=16.

3. BerumcinTh IUCKpUMUHAHT YpaBHeHMS 110 hopmyiie D = b — 4ac:

D=(-8)—4-1-16=64—-64=0.

4. CpaBHUTH 3HAYCHNE TUCKPUMUHAHTA C HYJIEM:

D =0, onyH KOpeHb.

b
5. Haiitu kopeHb 110 hopmysie X = "% :
a
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_—(=8)
2-1
Omeem: {4}.
r)2x>—12x+12=0
1. MOXHO ynIpOCTUTbh YpaBHEHUE, PA3IEIUB BCE €ro KOI(MMUIIMEHTHI Ha UX OOLIUI
YUCJIOBO MHOXUTEb:
x2—6x+6=0.
2. Beinucath 3HaueHUs1 KO3(GULMEHTOB a, b U ¢ TIOJYYEHHOTO YpaBHEHUSI:
a=1,b=—-6uc=6.
3. BBIUMCIUTD IUCKPUMUHAHT YpaBHeHUsT TIo hopmyiae D = b*—4dac:
D=(—6)—41-6=36—24=12.
4. CpaBHUTH 3HAYEHNE TUCKPUMWHAHTA C HYJIEM:

D =12 >0, nBa KOpHS.
. ~b+D -b—~/D
5. Haiit kopHu 1o popmynam X, = SR u —_—
—(=6)+12 ~(-6)-12
X = s X =
2-1 2-1
Omeem: {3—\/5;3+\/§} .
nx>—x+1=0
1. YopocTuTh ypaBHEHUE HEIb3SI.
2. Beimucathb 3HaueHUST KO3 GULMEHTOB a, b 1 ¢ TIOTYYEHHOTO ypaBHEHUSI:
a=1,b=—luc=1.
3. BeIumcauTh IUCKPUMUHAHT YpaBHeHUS 110 hopmyie D = b*—4ac.:
D=(-1)?—-4-1-1=1-4=-3.
4. CpaBHUTH 3HAYCHNE TUCKPUMUHAHTA C HYJIEM:
D= —-3<0, Her KopHeil.
Omeem: HET pellieHUiA.
Ne 201
CHauajna HeoOXOIMMO YpaBHEHMS TIPUBECTH K CTAHIAPTHOMY BHIY, a 3aTeM IIpU-
MEHUTH aJITOPUTM PEIIeHNUS KBaIpaTHBIX YPaBHCHMIA.
a)y’+1=-2,5y
y:2+2,5p+1=0
MoOXXHO YIpOCTUTh YpaBHEHUE, YMHOXMB BCe er0 Koa((puIMeHTH Ha 2:
22+ 5p+2=0
a=2,b=5uc=2
D=b*—4ac.
D=5—-422=25—-16=9
D=9 >0, nBa KOpHSI.
~b+D -b—~/D
— L yx=—=
2a 2a
549 A NG
222 7 77 22
Omeem: {—2; —0,5}.
0)x(x—3)=10
x>=3x—10=0
YIpocTuth ypaBHEHUE HETb3S.
a=1,b=-3uc=-10
D=b*—4ac.
D=(-3)?—4-1-(-100=9+40=49
D =49 >0, nBa KOpH4.
.- —b+D " ~b—~/D

] 2a : 2a

X

X, =
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B ()

xl s 2T

2-1 2-1
x, =3, x, =2
Omeem: {—2; 5}.

B)3(x2—2x+4) —2=4(x+2)
3x2—6x+ 12 —-2=4x+8
3x2—10x+2=0

YIIpoCTUTh ypaBHEHUE HEJb3SI.
a=3,b=—10uc=2

D= b>—4ac.
D=(-10)2—-432=100—-24=76
D =76>0, nBa KOpHs.

—b+D -b-~/D
1= 2a nx= 2a
_—(-100++476 . —(~10)-/76
b 23 23
5+4/19 5-419
X = 3§ X, = 3
Omesem: {5_;/@;5+;/E}.

N2x—2)B3—-x)+x+22?=5x+3)3—x)—31

2>+ 6x—6+2x+ x>+ 4x +4=45—-5x*—31

4x*+ 12x—16=0

MoXHO yIpoCTUTh YpaBHEHUE, pa3aeauB Bce ero KoahdUUeHThI Ha 4:
x2+3x—4=0

a=1,b=3uc=-4

D =b*—4ac.

D=3*—41-(-4)=9+16=25

D =25>0, nBa KOpHsI.

~b+D ~b-~/D
1 = u x2 =
2a 2a
-3++25 . -3-+/25
xl = N x2 =
2-1 2-1
x,=1; x,=—4
Omeem: {—4; 1}.
Ne 202
Pewenue:

a) 3x2 — Sx + 612 =0

YHPOCTI/ITB YPAaBHCHUC HCJIb34.
a=3,b=-5tuc=6n?

D= b*—4dac.

D= (=5n)> — 4-3-6n2= 2512 — 7212 = —47n>
D = —4772 < 0, HET KOpHEIA.

Omeem: HET peLICHUI.

6)9x— 6J5x+2=0

Yhpoctutb ypaBHEHUE HEMb3SI.
a=9,b=—6~5 (k=-35)uc=2.
D, = k> —ac.

D, = (=352 —92=45-18=27
D, =27 >0, nBa KOpHs.
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_—k+{D; . _—k-\D;
3J§+3f | =3\/§a;3ﬁ
f+f N :LQ\B

3
W3 pa3nena njis MOBTOPEeHUs] YUUTEIb MOXET BbIOpaTh JIIOObIE 3aJaHNsl, KOTOpPbIE
11eJ1eCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU OT UMEIOLIUXCS
Y YYalumxcs 3aTpyIHEHUI.
PaccmoTpuM pellieHre HeCTaHAAPTHBIX 3a74a4 JaHHOTO MMyHKTAa.

Ne 211*

X

2
Ilepsoe pewenue. To ycnoBuio a* < 4b, ¢ < 4d. TTokaxem, 4To TOrIAa (aTJrcj < 4(#) .

3ameTnM, 4TO 2ac < a® + ¢? (tak Kak a’> + ¢ — 2ac = (a — ¢)* > 0) ITosTomy:

2
1 1 b+d
(aTH) zz(a2+2ac+c2)<Z(az+(az+cz)+cz)=—(a +c?)<3 (4b+4d) 4( ; j

Bmopoe pewenue. I3 BbIBoga ¢hopMyi 1151 KOpHeii KBaﬂpaTHOFO YPaBHEHUS Ceny-
€T, YTO €CJIM Y KBaIpaTHOTO ypaBHEHU x> + ax + b = 0 HEeT KOpHEM, TO IIpU JIOOOM X
BBITTOJTHEHO HEPABEHCTBO x> + ax + b > 0. W3 ycinoBus noaydaem: x> +ax + b > 0, x> +
+cx+d>0. HoTornan

Ptax+tb)+XP+ex+d)y=2x>+(a+c)x+ (b+d) >0 npumobdom x.

a+c b+d a+c  b+d

3HauuT, X+ Tx+ > >0 mpu 11060M X ¥ ypaBHEHUE X+ Tx + N =0 ne
MMEET KOPHEM.

Omeem: BEpHO.

Ne 212*

IMpeamnonaoxuM MpoTUBHOE.

ITycTh Bce Tpu uKcia oTpuaTeabHbI. Toraa nx cyMMa Takske MEHbIIIe HYJIsI, HO

P+ + D)+ PP+ 27+ X)) (@ 22z Y) =2+ 2y Ty Yy 2+ 2+ 2
+2xz+x=(x+ty)+(y+2°+(+x)?>0.

IMonyuunu npoTuBOpeyUe.

Ne 213*

ITycTh cHavYaa Ha J1ocKe ObLIO HaIMCcaHo ypaBHeHue ax? + bx + ¢ = 0. Torma uepes n
MMHYT OYIIET BBITUCAHO ypaBHeHUe (a + n)x* + (b + n)x + (¢ + n) = 0. Ero AMCKpUMUHAHT

=(b+n)?—4(a+n)(ct+n) =-3n+ Q2b—4a—4c)n+ (b* — 4ac)

SIBJISIETCS] TPEXUJICHOM (OTHOCUTEILHO IMEPEMEHHOI 71) ¢ OTPUIIATEIbHBIM CTapIITUM
K03 duLmeHTOM. 3HAYUT, MPU HEKOTOPOM HATypaJbHOM # TUCKPUMUHAHT OYIET OT-
PULIATEILHBIM (JIOCTATOUHO B34Th /1 TAKOE, YTO 1 > | 2b — 4a — 4c¢| un > | > — 4ac). To-
3TOMY Ha JOCKE MOSIBUTCS TPEXWICH, He UMEIOLINI KOPHE.

Ne 214*

M3 ycnoBus criemyer, uTo KBajpaTtHoe ypaBHeHHe ax® + bx + ¢ = 0 uMeeT 1Ba KOpHsL. 3Ha-
yur, D = b* — 4ac >0. JIMCKpUMUHAHT KBaJpaTHOTO YpaBHeHMsI ax® + 2bx + 4¢ = 0 paBeH

(2b)2—4a - 4c =4b> — 16ac =4D > 0.

IMoatomy ypaBHeHUe ax? + 2bx + 4¢ = 0 Toxke UMeET 1Ba KOPHSI.

Omeem: 1Ba KOPHS

Ne 215*
[MonoiinyT, HampuMep, cieaylolire KBaapaTHble ypaBHEHUS:
x2=0, xX2+2x+1=0, x2—=2x+1=0.
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V Kaxa0ro 3 HUX 110 OMHOMY KOPHIO, TaK Kak x>+ 2x + 1 =(x + 1), x> —2x + 1 =
= (x — 1)?, a moOble IBa TAKMX KBaapaTa He MOTYT OMHOBPEMEHHO 0OPATUTHCS B HYJb.
IToaTomy st 1100010 X:

22+ 2+ 1=x2+(x+1)2>0;

2 —2x+1=x>+(x—1)2>0;

x2+1>0.

Omeem: MOXeT.

Ne 216*
Ilo ycnoBuio D = a®> — 4b > 0. Torga ypaBHeHUE IPUMET BUT

P(x)+P(x+VD)=x +ax+b+(x+x/5)2 +a(x+JD)+b=

=2 +2(a+D)x+2b+D+aD =0
ITocurraeM 4yeTBepTh TUCKPUMUHAHTA MOJYYMBIIETOCS KBAJAPATHOIO YpaBHEHMSI.
Ona paBHa

2
(a++D) -2(26+ D+aJD)=a’>-4b-D=0.
To ecTh ypaBHEHUE UMEET POBHO OIMH KOPEHb.
Omeem: OOVH KOpPEHb.

Ne 217*
W3 ¢popmyibl 1jis1 KOpHE# KBaapaTHOTO ypaBHEHUs cienyeT, uto ecau D >0, To pa3-

HOCTb KOpHEit ypaBHeHUs x* + ax + b = 0 paBHa JD . ITosToMy KOpHU YpaBHEHUIT U3
YCJIOBUSI 3a[1a4¥ UMEIOT CIIeAyIoIUil Bun: pup + 1;gu g+ 2; rur+ 3. Teneps pelieHue
3a/1a4¥ OYEBUAHO:

prgq+(r+3) =@+ +@+2)+r

11.4.1.3. Pemenne ypaBHeHHIi, CBOASIIUXCSA K KBAAPATHBIM

OcHoBHbIE coaepzkaTe/ibHbIC HEINn:

1) chopmupoBaTh yMeHME pelaTh ypaBHEHUSI, CBOASIIMECS K KBaAPAaTHBIM, METO-
IIOM 3aMEHBI TIepEeMEHHOIA;

2) cchopMUpoBaTh MOHITHE OUKBaAPATHOTO YpaBHEHUS;

3) TpeHUPOBATh YMEHNE pellIaTh KBaApaTHbIC YpaBHEHUSI C IIOMOIIILIO (hOpMYJI KOp-
Hell; 3aKpeTNTh YMEHHE CTPOUTH KYCOUYHO-3alaHHbIe (DYHKIINU.

Ha nmoaroToBKy oTKpbITUS METOIA 3aMEHBI TIEPEMEHHOM MTPU pellIeHNN KBaapaTHbIX
ypaBHEHMIT HaripaBlieHBI 3amanust Ne 218—221. JInsa BBeaeHUST TTOHITUSI OMKBaIpaTHO-
rO YpaBHEHMSI MOXKHO MCIOJIb30BaTh 3aganue Ne 222, J1jist caMOCTOATEIbHOTO OTKPBITHS
MeToma 3aMeHBI TIEPEMEHHOMN TIPH PeIIeHNH KBaIpPaTHBIX YpaBHEHUI peKOMEHIYETCS
BBITIOJTHUTBH OMHO 13 3amaHuii No 223 mym Ne 224 (MOXXHO AaTh ITO0 OMHOMY U3 3aJaHUit
pa3HBIM rpyImnaM y4daniuxcs). ITocie peanusaluy mpoeKToB yJaliuecss 0000111aloT Uc-
TIOJTB30BAHHBIA UMU TIpHEM U (DOPMYIHPYIOT aJITOPUTM PEIIeHUST YpaBHEHMI, CBOIS-
MXcs K kKBaapatHeiM (No 225).

ITpuBeneM npuMepbl peleHns M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 226

ITpuMeHUM MeTOI 3aMeHBI IEPEMEHHOI.

a)5Sx*—8x2+3=0

1) Onpenenuthb, Kakoe BhIpakeH1e HY>KHO 0003HAaYUTh HOBOI MMepeMEeHHOI, YTOObI
MOJIYyYUTh KBAJAPaTHOE YpaBHEHUE:

5 —-8x2+3=0

IMycte x> =1t

Torma momyunm ypaBHEHHE:

5t2—8t+3=0

2) Pewiuth nojy4yeHHOE ypaBHEHKE OTHOCUTEILHO HOBOI IIepeMeHHOIA:

a=5b=-8uc=3
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D =(-4)-53=1
D, =12>0, 1Ba KOpHs.
e LT G O]
: s 77 5
t=1 t,=0,6
3) BepHyTbcs K «CTapoii» TepeMeHHOI, MpupaBHUBAs BbIpakeHUe, BbIOpaHHOE
B IIyHKTE 1, K HAlileHHBIM 3HAYEHUSIM HOBOI1 IIepeMEHHOIA:
x2=1wmwmx*=0,6
4) Pemuthb IojlydeHHOE ypaBHeHUE (YpaBHEHMS) OTHOCUTEIBHO «CTapOro» Hems-
BECTHOTO:

x, =—1 x3=\/ﬁ

x=1 = —J0,6

Xy
Omeem: {—1;—\/0,_6;\/0,76; }
0)x*—2x>—8=0
x)?—2x*—8=0
Ilyctb x? = d, Torna
d*—2d—-8=0
a=1,b=-2uc=-8
D =(=1)>-1(=8)=9
D, =9 >0, nBa KOpHS.

P G VL I C Ve
- 4 2 - 1
1 1
d =4, d,=-2
BepHemcs K nepeMeHHOI x:
x?=4umx’=-2
x,=—=2 xed,takkakx’> 0npux e R
x,=2
Omeem: {—2; 2}.
Ne 227

IIpumMeHUM MeTOoI 3aMeHbI TIepeMEHHOI.

0) 2x>+ 3|x|—9=0

1) OnpenennThb, KaKoe BhIpaxkeHUe HY>KHO 0003HAYUTh HOBOI ITepeMEHHO, YTOObI
MOJYYUTh KBaApaTHOE YpPaBHEHME:!

2lxP+3[x|-9=0

ITycThb | x | = m, Toraa Mmojy4nM ypaBHEHUE:

2m>+3m—-9=0

2) Petiuth nmosiyueHHOE YpaBHEHUE OTHOCUTEIBHO HOBOW MePEeMEHHOIA:

a=2,b=3uc=-9

D=3—-4-2-(-9)=9+72=281

D =81>0, nBa KOpHsl.

~3++/81 —3-81
m=——-—; m=——
2-2 2-2

m, =1,5; m,= -3

3) BepHyTbcsl K «CcTapoit» MepeMeHHOIt, MpupaBHUBasl BbIpaXkeHUE, BbIOpaHHOE
B IyHKTe 1, K HaliIeHHBIM 3HAYeHUSIM HOBOIT TIepeMEHHOI:

|x|=1,5wm|x|=-3

4) Pemmuth monmydyeHHOE ypaBHEeHUE (YpaBHEHMSI) OTHOCUTEIIBHO «CTapoii» mepe-
MEHHOM:

x,=-15 X e J, 1ak KaK | x|> 0 npu x € R.

x,=1,5.

Omeem: {—1,5; 1,5}.
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B) X’ +3|x|+4=0<|xP+5x|+4=0
Iyctb | x| = n, Torma

n+51+4=0

a=1,b=5uc=4
D=5—-4-1-4=25-16=9

D=9 >0, nBa KOpHs.

-5+:9 -5-9
1Ty s hE
2-1 21
n =-1; n,=—4
|x|=—1wm|x|=—4
B 06oux ypaBHeHUsX X € &, Tak Kak | x |> 0 mpu x € R.
Omeem: HET peLLICHUI.
3aMeTUM, YTO BBISICHUTB, YTO ypaBHEHMeE x* + 5| x | + 4 = 0 He MMeeT KOpHE, MOXHO
OBUIO CPa3y, TAK KaK JIeBasi YaCTh YpaBHEHMs ITOJIOXUTEIbLHA IPY JII0OLIX x (x2 > 0, 5| x| > 0,

3Ha4YUT UX CyMMa C ITOJIOKUTEIIbHBIM Y1 CIIOM HOIIO)KI/ITCJIbHa) , a IIpaBasg 4aCTb paBHa HYJIIO.

Ne 228

YT0oObI OTBETUTH Ha BOITPOC, CKOJILKO KOPHEI MOXET OBbITh y ypaBHEHU X2 + p | x | +
+ ¢ = 0, yyaiuecs MOryT 0OpaTUThLCH K IIPEALIAYLLEMY 3aJaHUI0 U 000OILINUTL CBOU Ha-
OJIIoeHUSI.

Tak Kak x> =| x | 2, T0 11ocJjie 3aMeHbl | x| = n ypaBHeHMe X2 + p | x | + ¢ = 0 craHoBUTCS
KBaZpaTHEIM: n*> + pn + ¢ = 0. DTo ypaBHEHUE B 3aBUCUMOCTH OT 3HAYEHUSI TUCKPU-
MUHAHTa MOXET MMETh OIMH KOPEHb, IBa KOPHS WM He UMETh KOpHEi. B mocnenHem
CJIyyae UCXOJHOE YpaBHEHME TAKXKe He OyIeT UMETh KOPHEIA.

PaccMmoTpuM citydaii, Kora MmojydeHHOe KBaJIpaTHOE ypaBHEHHE UMEET JBa KOPHSI
nun,

Ecnu o1HO U3 4MCeN 7, U 1, PABHO HYJIIO, TO BO3MOXHBI /1B CITyYas.

1) n, =0, n,> 0, ypaBHeHue | x | = n, IMeeT ONUH KOPEHb, ypaBHEHME | X | = n, uMmeeT
J1Ba KOPH$I, 3HAYUT, UCXOJHOE ypaBHEHUE UMEET TPU KOPHS;

2) n,=0, n,< 0, ypaBHEHME | X | = n, UMEET ONUH KOPEHb, ypaBHEHUE | X | = 1, He nMe-
eT KOpHEii, 3HAYUT, UCXOJHOE YpaBHEHUE UMEET OIUH KOPEHb.

Ecv H1 071HO M3 YMCcen n, M 1, He PABHO HYJIIO, TO BO3MOXHBI TPH CITyyas.

1) n, >0, n,> 0, Kaxnoe U3 ypaBHeHUii | x | = n u| x| = n,uMeeT 1Ba KOPHS, 3HAYWT,
HCXOIHOE YPaBHEHUE UMEET YETBIPE KOPHSI;

2) n, <0, n, <0, Kaxnoe U3 ypaBHeHUIi | x | = n M| x| = n,He MMeeT KOpHeii, 3HAUMUT,
HCXOIHOE YPaBHEHUE TAKXKE HE OyIeT UMETH KOPHEIA;

3) n, ¥ n, MIMEIOT pa3Hble 3HAKM, TOTIA OHO U3 ypaBHeHuit | x | = n u|x|= n,umeer
JIBa KOPH$I, @ BTOPO€E KOPHEN HE UMEET, 3HAYMT, UCXOJAHOE YPaBHEHUE UMEET 1BA KOPHSI.

PaccMmoTpuM citydait, Korma MmojlydeHHOe KBaJpaTHOe YpaBHEHNE UMEET OIMH KO-
peHb 1,

1) n,> 0, ypaBHeHHe | X | = n, nMeeT 1Ba KOPHsI, 3HAYMT, UCXOIHOE YPaBHEHUE MEET
JIBa KOPHSI;

2) n,< 0, ypaBHeHUe | x| = n He NMeeT KOPHEil, 3HAYNT, NCXOIHOE YPaBHEHUE TAKKe
He OyIeT UMETh KOPHEIA;

3) n,= 0, ypaBHEeHME x| = n, UIMEET OIMH KOPEHb, 3HAUMT, UCXOIHOE YPABHEHUE
MMeEET OWH KOPEHb.

Omeem:y ypaBHeHus x> + p | x| + ¢ = 0 MOXeT ObITH ONWH, BA, TPU, YETBIPE WIIN HUA
OJIHOTO KOPHSI.

Ne 229

ITpumMeHUM MeTON 3aMeHbI TIepeMEHHOI.

6) (x2 — 2x)™+ 3% — 6x + 2 = 0.

1) OnpenennTb, KaKoe BhIpaxkeHUe HY>KHO 0003HAYUTh HOBOIi ITepeMEHHO, YTOObI
[OJIYYUTh KBaAPATHOE ypaBHEHUE:
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I1peoOpazyem JieBy10 4acTh ypaBHEHUSI.
X =2)+3*—2x)+2=0
ITyctb x? — 2x = m, TOrna MoJy4uM ypaBHEHMUE:
m>+3m+2=0
2) PeluTh rojy4eHHOE ypaBHEHE OTHOCUTEIbHO HOBOI NepeMeHHOI:
D=3-4-1-2=9-8=1
3+41 -3-41
e T
m=—1; m,=—2
3) BepHyThCsl K «CTapoii» MepeMEHHOH, IIpUpaBHUBAsI BhIpaXKeHHUE, BHIOPAHHOE
B IMyHKTe 1, K HaliIeHHbIM 3HAYEHUSIM HOBOI1 IEpEMEHHOI:
x?=2x=—-1nmmx?*—2x=-2
4) Peliith oy4yeHHOE ypaBHEHUE (YpaBHEHUST) OTHOCUTEILHO «CTapoii» MepeMeHHOM!:
DxX—2x=-lex*-2x+t1=0=x=1;
NxP—2x=-2<x>—2x+2=0,D=(-2)>—412=4 — 8 =—4 <0, HeT KOpHeii;
Omeem: {1}.
B x—Vx —12=0 (Vx)—Jx —12=0
ITyctb Jx = n,Torman’—n—12=0
D=(-1—-41(-12)=1+48=49

GV B ZC R O ) I /1)

n, ;on,
2-1 2-1

n=4, n,=-—73

1) Vx=d4ox= 16;

2) Jx = 3exe J, Tak KaK Jx > 0no ornpeaeaeHuo apuMeTUIeCcKoro KBa-
JIPATHOTO KOPHSI.

Omeem: {16}.

Ne 230

Pewmim ypaBHenue: (x — 1)* —x? + 2x — 73 =0
TTpumMeHUM MeTOo 3aMeHbI TIepeMEeHHOI.
x—D*=—(x*—2x)—73=0
x—1)-x-2x+1-1)-73=0
x—1)*=(x—-12-72=0
((x-17) ~(x-1"-72=0
Ilycts (x — 1) 2=+t
Torpa nonyyum ypaBHeHUE:
P—t—-72=0
D=(-1)*—41-(-72)=1+ 288 =289
D =289 >0, nBa KOpHSI
D89 —(-1)-V289
: 2.1 07 2-1

1=9; t,=—38.

3) BepHeMcs K «cTapoii» IepeMeHHOM, NMpHpaBHUBAS BhIpaKeHWE, BBEIOpaHHOE
B MYHKTE 1, K HAliICHHBIM 3HAYEHUSIM HOBOM NMEPEMEHHOIM:

-1=3 =4
(x-1" =9~ ol F

x—1=-3 x=-2
x—1)?=-8oxe,takkaKk (x — 1)2> 0mpu x € R.
Omeem: {—2; 4}.
Ne 231

[IprMeHUM MeTO/ 3aMEHbI IIEPEMEHHOIA.
1) Onpenenuthb, Kakoe BhIpakeH1e Hy>KHO 0003HAaYUTh HOBOI MepeMeHHOI, YTOObI
MOJIYyYUTDh KBaJpaTHOE YpaBHEHUE:
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I1peoOpazyem JieBy10 4acTb ypaBHEHUSI.
1 6

X —4x+4 x-2

1
Ilycte ——=7.
y x-2

Torpa nonyyum ypaBHeHUE:
P—6t—7=0
2) PemuTh nojiydeHHOE ypaBHEHNE OTHOCUTEbHO HOBOI TTIepeMEeHHOI:
D =(=3)"-1-(-7)=9+7=16
D, =16 >0, nBa KOpHA

3(-3) 416, —(-3)-4/16
e Rt

t,=17, t,=~—1

3) BepHyTbcs K «CTapoii» IepeMeHHO, MpupaBHUBAs BbIpakeHUE, BbIOpaHHOE
B IyHKTe 1, K HaliIeHHBIM 3HAYeHUSIM HOBOIT TIepeMEHHOI:

1 1
——=7 wm ——=-1
x—2 x-2
4) PeluTh nMoayyeHHOE ypaBHEHME (ypaBHEHUSI) OTHOCUTEIbHO «CTapoil» mepe-

MEHHOIA:

1
X = 27 lx = 1
Omeem: {1, 27}.
Ne 232

PazmoxxuM MHOTOUYJICH Ha MHOXUTEIN, IIPUMEHUB TPYITITAPOBKY:

(4x* +32x) + 3x*+24)=0

4x (x*+8)+3(x*+8) =0

(x*+8) (4x+3)=0

x*+8=0ummdx+3=0

x’=-8 x=-0,75

x=-2

Omeem: {—2; —0,75}.

W3 pasmena ayisi moBTOpeHHs] YIUTEIh MOXET BbIOpATh JIFOObIE 3alaHUsl, KOTOPHIE
1eJIeco00pa3Ho MMOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHUMOCTU OT MMEIOIIIXCS
y ydaluuxcs 3aTpyaHEeHU .

PaccmoTrpuM peliieHre HeCTaAHAAPTHOI 324291 TAHHOTO TTyHKTA.

Ne 238*
ITyctb a u b — ganHble yncia. Torma ycioBrue MOXKHO MepenucaTh Tak:

“T”’:\/E=25:24©12(a+b):25\/5@12(%“):25\/%.

a
O0603HaYUM = \/; , TOTJIa MOCJIeIHEE paBEHCTBO npuMeT Bu: 1242 — 25t + 12 =0

3 4
Pemenust mocnegHero YpaBHCHUA tl = Z n tz :5 . 3HAYNUT OTHOIIIEHUE HNCXOOHBbIX

16
YUCeJI paBHO — MWJIMU —— .

16 9

9 16
Omeem: E WIn 3
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4.1.4. Teopema Buera u o0paTHas K Heli TeopeMa

OcHoBHbBIE coaepKaTe/ibHbIC 1IC/IN:

1) chopmynupoBaTh 1 foKa3zaTb TeopeMy Buera u odbpaTHy1o K Heil Teopemy;

2) ccopMUpoOBaTh YMEHHUE TIPUMEHSITh 3TH TEOPEMBI IIPY BHITTOTHEHUN Pa3INIHBIX
3aIaHnin™;

3) cdhopMupoBaTh YMEHME UCIIOAB30BaTh TEOpEMY, 00paTHYI0 Teopeme Buera, mis
HaXOXIEHUS KOPHE# KBaApaTHOTO YPaBHEHHS

4) MO3HAKOMUThH YYalIUXCsS CO CMEUUATbHBIMU MpPpUEMaMU BBIYMCICHUSI KOpHEi
KBaJIpaTHOTO YPaBHEHUS;

5) TpeHUpOBaTh YMEHME pelllaTh YPaBHEHHUS, CBOOSIINECS K KBagpaTHBIM, METO-
JIOM 3aMeHBI TIEPEeMEHHOI; MMOBTOPUTH CITIOCO0 (DOPMYIMPOBKU TEOPEMBbI, 0OpaTHOI
TAHHOM.

I caMOoCTOSITeIbHOTO OTKPbITHSA TeopeMbl Buera pekoMeHIyeTcsl BBIIIOJTHUTh
Neo 239 — Ne 240.

ITpuBeneM npuMepsl pelieHus U OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 242

a) [Ipeobpa3yemM BhIpaxkeHue X} + X, Tak, 4TOGBI BBLICIUTD B HEM CYMMY U TIPOU3-
BEIEHUE X U X,

X2+ x2 =X 4+ X2+ 2xx, - 2x,%, = (X, +x, ) - 2x,x,

Tak KaK x, ¥ X, — KOpHM JaHHOTO KBaJIpaTHOTO ypaBHEHMUs, TO 10 Teopeme Buera

10 -1

UMeeM: X, + X, :—?:—2, X, - X, :?:—0,2 )

IMoncraBum 9T 3HAYEHMSI B MpeoOpa3oBaHHOE BBIpaKeHUE:
X0 +x; =(x + x2)2 —2x,%, =(=2)" =2-(-0,2)=4+0,4=4,4.

Omeem: 4,4.

3 3
6) I[IpeobOpasyeM BeIpakeHUE X; + X, TaK, YTOOBI BBIICIUTH B HEM CYMMY U TIPOM3-
BEIEHUE X, U X,
3 3
X% = (x40 —x, - x, + 22 ) = (x5 +x,) (3 —x, X, +x2 +3x,x, —3x,x, ) =

=(x, +x, )((xl +x,)" =3xx, )

Tak KaKk x, ¥ X,— KOpHM JaHHOTO KBaJ[paTHOTO YPaBHEHMH, TO Mo TeopeMe Buera
HMeeM: X, +X, :—?:—2, X, - X, :?1:—0,2 )

[MoncraBuM 3TH 3HaYEHUST B TPpe0Opa30BaHHOE BhIpaXKEHMUE:

(¢, Fx)((x, +x,)* = 3x x,) = (=2)((=2)* = 3 (=0,2)) = (=2)(4 + 0,6) = =9,2

Omeem: —9,2.

Oo6parraem BHUMaHue Ha 3amaHus B Ne 246—248. B pesynsrate paboTHl ¢ 9TUMU
3a/IaHUSIMU y4alIuecsl 3HAKOMSITCSI CO CeMaTbHbIMU MPUEMaMU BBIYUCIEHUST KOPHEN
KBaJIpaTHBIX ypaBHeHUI. CHavasa yJaiyecs: B pe3yJibTaTe CBOMX HabmoneHui hopmy-
JIMPYIOT CBOM TUITOTE3bI O CBOMCTBAX HalICHHBIX MU KOpHe#. [lanee yqammmcst MoxX-
HO MPEIOKUTh N0Ka3aTh 3T runote3nl (Ne 248). B manpHeiiem ciemyeT oopaliaTh
BHUMaHHME y4YallluXcsl Ha WCITOJIb30BAHUE BBISIBIEHHBIX UMW TIPUEMOB BBIYMCIICHUS
KOpHEU B yIOOHBIX JJI1 3TOTO ClIyJasix.

PaccmoTpuM, KakuM 06pa3om cHopMyIMpoBaHHbIE YIalIUMUCS TUITOTE3bl MOTYT
ObITh MU TOKA3aHBbI.

Ne 248

a) Jlokazameavcmeo.

IMokaxkeMm, 4yTo YKcio 1 ABJISIETCSI KOPHEM ypaBHEHUSI.
HeiictBurtenbHo, a - 1>+ b-1+c=a+b+c=0.

c
Torma o Teopeme BueTa BTOopoii KOpeHb paBeH — .
a
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0) Jokazamenvcmeo.
IMokaxkem, uyTo unciio —1 SIBsIETCSI KOPHEM YpaBHEHMSI.
HeiicrButenbHo, a - (—1) 2+ b - (=1) + ¢ =a— b + ¢ = 0. Torma nmo reopeme Buera

c
BTOpOIf KOpEHb paBeH —— .
a

Ne 250
MoxxHO BOCTIOB30BaThCsI TEOpEMOIt, 00paTHOIT TeopeMe Buera.

Ecmx, +x,= —2(1 +/8 ) ux -x,= 82 , TO X, M X, KODHY ITPUBENEHHOIO KBaJIpar-

HOTIO YypaBHCHMUA.

IMonbepeM Takue yncna:

2(1+8)=—2-4V2=-2+(-442),

832 =-2-(-42).

Toectbx, = —-2ux,= -4\2

VpaBHEeHME UMEET Ba KOPHSI, OMUH U3 KOTOPBIX pAllMOHAIBHBIN 1 paBeH —2.
Omeem: —2.

Ne 254
a) Ecin x, = 2 n x, = —3 — KOPHM JaHHOTO KBaJPAaTHOTO YPABHEHNUS, TO TI0 TEOPEME

Bueta nmeem:

b b
1) x, +x,=——,T0€CTb — =—1,b=0a.
a a

c c
2) X,-X, =—,TO ecTb —= —6, ¢ = —6a.

a a
CocTaBUM UCKOMOE YpaBHEHUE, YIUTBIBAS MTOJyYEHHbBIE 3HAYEHUSI:
ax’t+bx+tcec=0cax’tax—6a=0=x2+x—6=0.
CreyeT OTMETUTD, YTO B 3aJaHUU He TPeGOBAIOCH MCKAThH ITPUBEICHHOE YpaBHE-

HUe, TTO3TOMY ITOAOMIET JIToboe ypaBHeHUEe BUIa ax’+ ax — 6a =0, tne a = 0.

MeE

Omegem: x*+x—6=0.
1

1
B) Ecim x, = 1 U X, = — — KOPHU JaHHOTO KBaJPaTHOTO YPaBHEHMsI, TO MO TEOPE-

6
Buera nmeem:
b 5 5
1) x,+x,=— —=—,b=——a
) X, +X, a,TOCCTb PRETE P
c c a
2) X]'xzzz,TOG:CTb;:ﬁ,C:ﬂ

CocTaBUM UCKOMOE YpaBHEHUE, YUYUTHIBAA IMMOJTYYCHHBIC 3BHAYCHU S

5 a 5 1
24 bx+c=0 P —ax+— = 2o x+— =0<24x2— 10x+1=0.
ax*+bx+c < ax 12ax 2 0ex 12x 2 < 24x X 0
Omeem: 24x> — 10x +1 = 0.

Ne 255

4
0) Ecnmu x, = — mx,= 5 — KOpHM JaHHOTO KBaJIpaTHOTO YPaBHEHMsI, TO IO TEOPEME

Buera nmeem:

108

b b _4 4
1) x, +x,=——,T10€cTh ——=5=, b=-5-a.
a
6
2) xl'szE,ToeCTb £=2—, c=2—a.
a a 7 7

COCTaBUM MCKOMOE YPaBHEHUE, YUUTBIBAS IOTYYCHHBIE 3HAUCHUS:

4 6 4 6
ax2+bx+c=0<:>ax2—57ax+ 27a=0<:>x2— 57x+ 27 =0 7x2—39%+20=0.
Omeem: Tx> — 39x + 20 = 0.

Ne 257

2
n X, = ——- — KOPHU JAaHHOTO KBaJApaTHOIo ypaBHCHHI, TO I10 TCOPEME

Ecm X, = 5 3

N | W



¢ ¢
Buera ux npousBeneHue paBHO —, To ecTh —= —1. CiiemoBaTeIbHO, OMHO M3 YUCET ¢
a a

WIN @ OTpULIATEIbHOE. A 3HAYUT, ObITh HATYpaJTbHBIM OHO HE MOXKET.
Omeem: HE MOXET.

Ne 258
Ecmmx nx, =2+ \/§ — KOPHU JAHHOTO KBaJpaTHOTO YpaBHEHUSI, TO MO TeOpeMe
Buera numeewm:

1) x1+x2:_2, X +2+\/—=—§ TO €CThb b:—(x1+2+\/§)a,
a

c c
2) XX, =—, X '(2+x/§)=— TO €CTh € =X, ~(2+\/§)a .

a a
COoCTaBUM MCKOMOE YPABHEHUE, YUUTBIBAS MIOTyYCHHbBIE 3HAUCHUS:

@ +bx+c=0e ad’ —(x, +243)ax+x - (243)a=0=
o x —(x+2+V3)x+x-(2+3)=0 .

Ecin xo3bGUIMEHTBI TOJKHBL OBITh LETBIMK, HAIO YTOOBI YMCIIO X, OBLIO COTIpPSI-
JKeHHBIM uuciy 2 + V3. Torna mony4yaem cienyoniee ypaBHeHUE:
= (2-3+243)x+(2-v3)(2443)=0 o x> —4x + 1 =0.
Omeem: x*—4x+ 1=0.
Ne 260
I 1

[Ipeobpasyem BeIpaxkeHe — +— TaK, YTOOBI BBIIETUTH B HEM CYMMY 1 TIPOM3Be-
X X
1 2
NIEHME X, U X,
I 1 x+x

X X XX,
Tak KaK X, ¥ x,— KOPHH JaHHOTO KBaIPAaTHOTO YPaBHEHMsI, TO 10 Teopeme Buera
-13 13 -5 5

= X X, =—
1 2 .
3 3° 3 3
IloncraBuM 3TH 3HAYeHUSI B IIpe0Opa30BaHHOE BbhIpaxkeHUE:

HMeeM: X, +X, =—

13
L + L = Xz—+x] = i = —22
X X XX, _é 5

3
3
Omeem: —2; .
Ne 261
1

[Tpeobpasyem BblpakeHUe —5 +—5 Tak, YTOOBI BBIAEIUTh B HEM CYMMY U IMPOU3Be-

N
JIeHHE X, U X,
2 2 2 2 2 —
1L X g 200 -2xx, (x,+x,) —2xx,
X ox xx x'x; x'x;
Tak Kak X, ¥ x,— KOPHU JaHHOTO KBAIPAaTHOTO yPaBHEHMsI, TO IO Teopeme Buera

UMeeM: X, +x2=%:17, X, 'Xzz%zsz.

HO,Z[CTaBI/IM OTU 3HAYCHU B Hp606pa30BaHHOC BBIpAKCHUE:
(x+x) —2xx, 177-2.52 289-104 185
X)X 522 2704 2704

W3 pazmena 1y MOBTOpEHHS YIUTEIh MOXET BHIOpATh JIFOOBIC 3amaHUsI, KOTOPHIC
11eJ1eCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT MMEIOIIMXCS
y yYalIUXCs 3aTPYTHCHUIA.
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PaCCMOTpI/IM pPEeIICHNEC HECTAHAAPTHLIX 3a1a4 JaHHOIO ITYHKTA.

Ne 271*
ITo Teopeme Buera x x,x.x, = cb, otkyna bc = 1. Ho xaxnoe u3 ypaBHeHUIT ©MeeT KOP-

1 1 1

HH, oaToMy b — ¢ > 0 u ¢2 — b > 0. SHauur, b° > 3 u 7 Z2broectbb>1u 3 21, or1-
Kymab=1.

Omeem: b=c=1.

No 272%

ITycTh x, ¥ X, — KOpHM ypaBHeHus px*> + pgx + q =0. Torna mo Teopeme Buera
X, X, =1, x, +x, = —q. OTHOIIeHNEe 4 MIPOCTBIX YKMCENl — LIEJI0E, 3HAYUT, p = ¢ U

V4

xx,=1,otkymax, =x,=—lup=qg=2.
Omeem: p =q=12.
Ne 273*

¢
IMycts x, 1 x, — KopHu ypaBHenus P(x) = 0. Torma mo reopeme Buera x,x, = e TO

eCThb ax x, = c. 10 yCJIOBUIO ¢ — HEYETHOE; YUCTIA X, X,, @ — 1ieable. OTCrona Clenyer,

b
4TO YMCJIA X, X,,a — HeveTHbIE. [To Teopeme Buera X, +x, =——, 1o ecth b = —a(x, +x,),
a

3HauuT, b — vetHoe yucno. Torna P(111) = a - 111> + b - 111 + ¢ — cymMma IBYX HedeT-
HBIX U OIHOTO YETHOTO YKCa, TO €CTh YETHO.
Omeem: He MOXET.

Ne 274*

ITycTh X, ¥ X, — KOPHUM JaHHOTO KBaApaTHOro ypasHeHus. Tora no reopeme Buera
q = XX, — MPOU3BEJCHNE IBYX LIEJIbIX YHCEJL. 3Ha4YuT OAUH U3 KOpHe a1bo 1, 11mdo —1.

Ecmu x, = 1, To x, = q. 1 o Teopeme Buerap =— (1 + ¢) <0. Ho p — nipoctoe.

3nauut x, = —1, T0 X, = g. ¥l no Teopeme Buera p = — (-1 — g) = g + 1. Tonbko
yucia 2 u 3 — MpocThie, pa3HOCTb KOTOPHIX paBHa 1.

Omeem:p =3,q =2.

Ne 275%

JIOMHOXUM MepBOE ypaBHEHUE Ha X U BbIYTEM U3 Hero Bropoe. O0111uii KOpeHb UC-
XOITHBIX YpaBHEHMIT OyIeT U KOPHEM TTOJIYUMBIIETOCS YpaBHEHUS

(ax>+bx>+ex)—(bx*+ext+ta)=0sa(x*—1)=0.

Ho y nmocnenHero ypaBHeHUsI TOJIbKO OIWH KOPEHb X = 1.

Omeem: 1.

I1. 4.1.5. KagpaTHblii TpeX4/ieH H €ro pa3jioKeHne Ha MHOKHTEIH

OcHoBHBIE coaepzkaTesibHbIC eI

1) cdopMupoBaTh MOHATHE KBAAPATHOTO TPEXWICHA U €T0 KOPHEIA;

2) copMupoBaTh YMEHME pacKjaaAblBaTb KBaapaTHBINA TpeXuwieH Ha MHOXUTEIU
M BBISIBJISITD, YTO KBaApaTHBIM TPEXWICH HEe pacKIaIblBacTCsl Ha IMHEMHbBIE MHOXUTEIN;

3) MOBTOPHUTH cTIOCOO (hOPMYIUPOBKH BEICKA3BIBAHNS, 00PaTHOTO JAHHOMY; 3aKpe-
MUTb YMEHUE TPOBOAUTH MPeoOpa3oBaHUE BbIPAXKEHUI ¢ KOPHSIMU.

7151 BBeIeHUSI TIOHSITUS KBAIPaTHOTO TPEXUJIeHA M €T0 KOPHEit U MX TIEPBUIHOTO 3a-
KpEIUIEHUS MOXKHO MCIOJIb30BaTh Ne 276—279. 1151 caMOCTOATEIbHOIO OTKPBITHS CITO-
coba pa3IoXKeHNUs KBaJApaTHOTO TPEeXWIieHa Ha MHOXUTEIN PEKOMEHIYETCS BBHITIOTHUTD
Ne 280. BBISIBUTH CaMOCTOSITEILHO CITOCO0, C TIOMOIIBIO0 KOTOPOTO MOKHO YCTAHOBUTH,
YTO KBaZApaTHBIN TPEXUJeH He pacKJIaablBaeTCs Ha JMHEHHbIE MHOXUTEIU, YIallluecs
MOTYT, BBITTOTHUB Ne 281.

ITpuBeneM npumMepsl pelieHUs U OTBETHI K 3aAaHUAM U3 JAHHOTO MYyHKTA.
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Ne 282

a)x2—5x+6

Haiinem KopHM KBagpaTHOTO TpeXWIeHa IT0 TeopeMe, o0paTHoOil TeopeMe Buera:
ecmm x, +x,=5Sux, - x,= 6, T0X, UX, KODHA KBaIPAaTHOIO ypaBHeHus x*—5x + 6 = 0.

IMonbupaem uncna: 2 u 3.

Torna kBaxpaTHbI TPEXWIEH UMEET 1Ba KOPHA X, = 2 U X, = 3.

3Ha4uT, x> — 5x + 6 = 1(x — 2)(x =3) = (x — 2)(x — 3).

0)3x*—5
PemmM HernoaHoe KBaapaTHOE YpaBHEHUE:
5
5 1773
3-5=0ex'="
3 5
xX=—|=
3

5 5
KBampaTHbIit TpexuieH UMeeT ABa UPPallMOHATbHBIX KOPHS X = 3 uxX=—,[=.

3Haywr, 3x2—5=3[x_\/§j[x+\/§j.

B) —2x>+ 5x =3

D=5—-4-(=2)-(=-3)=25-24=1

D=1>0, mosToMy KBaipaTHbII TPEXUJIEH UMEET IBa KOPHSI
ITo ¢popmyse KopHeii KBaIpaTHOTO YpaBHEHUS:

514 _5-V1_ 63

X, L x =—=1L5

—4 —4 -4 -4 2
3Haunt, —2x>+ 5x —3=-2(x— D(x—1,5) = (x — 1)(3 — 2x).
Ne 283

TpexuneH HeNb3sl Pa3JIOKUTh HAa MHOXWTEIW, €CIM Yy Hero HeT KOpHeil.
[ToaTOMY BBIUMCIUM IMCKPUMMHAHT MOJHBIX KBAAPAaTHBIX YPABHEHUM UM PEIIUM
HETMoJHOEe KBaIpaTHOE ypaBHEHHWE, NMPHUPaBHUBAsS KBaApaTHBIN TpexXujeH K HY-
JI10.

a)2x?+5x+6=0

D=15"—42-6=25—48 = —23 < (. 3HauuT, HET KOPHEIA.

PaznoxuTb KBagpaTHbBIA TpexwieH 2x? + 5x + 6 Ha MHOXUTEIU HEIb3SI, YTO U TPe-
00BaIOCh TOKA3aTh.

0)2x*+5=0=x=-25cxed.

Pa3znoxuTh KBagpaTHBIIA TpexwIeH 2x? + 5 Ha MHOXUTEIN HEJIb3sl, 4YTO U TpeboBa-
JIOCh 10KAa3aTh.

B) —x>+x-3=0

D=1—4-(=1)-(=3)=1-12=—11 <0. 3HaUUT, HET KOPHEIi.

PaznoxuTh KBagpaTHbIil TpexuieH —x?> + x — 3 = 0 Ha MHOXUTEIU HEJb3sI, YTO
¥ TpeOOBAJIOCH TOKA3aTh.

W3 pa3nena njia moBTOPEHHS YYUTEb MOXKET BbIOpaTh JIIOObIE 3aJaHus, KOTOpPbIE
1eJIecoo0pa3Ho MOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMETOIINXCS
Y ydaluxcs 3aTpyaIHEHU .

PaccMoTpuM pelieHre HeCTAHAAPTHOM 3a1a4d TAaHHOTO ITYHKTA.

Ne 289+

ITycThb X, ¥ X, — KOPHU JaHHOTO KBaJIpaTHOTO TpexuieHa. Torna

X +ax+b=(x—x)(x—x,).

Ipu x = 1 nonywaem: 1 +a + b= (1 —x)(1 —x). Tak kax | x,| > 2u|x,|> 2, T0
[I —x|>1ull —x,|> 1. 3Haunt uncno 1 + a + b= (1 —x,)(1 —x,) cocraBHoe.
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I1. 4.1.6. KBaapaTHble ypaBHeHHs C MapaMeTPOM

OcHoBHbIE coaepzkaTe/ibHbIC HEINn:

1) chopMupoBath MOHIATUE YpaBHEHMSI C TTapaMETPOM 1 YMEHUE BBIMIOJTHATh 3a/1a-
HUSI, B KOTOPBIX TPeOYeTCsI BBISICHUTD, IIPY KAKKMX 3HAYSHUSIX ITapaMeTpa ypaBHEHKE 00-
JlaJiaeT TeM WJIM MHBIM CBOMCTBOM;

2) chbopMUpOBATh TTOHSATUE PELIEHUST ypaBHEHUS ¢ MTapaMeTpOM U YMEHUeE pellaTh
ypaBHEHMSI He HUXKE TIEPBOIi CTEIEHU ¢ TApaMeTPOM U YPaBHEHUSI HE HIXE BTOPOI CTe-
MeHU C TTapaMeTpoM™;

3) TpeHMpOBaTh YMEHME PACK/IANbIBATh HA MHOXKUTEIN KBaJPATHbBIE TPEXWICHbI; ITOBTO-
PUTb MaTeMaTUYECKMIA CMBICT MCIIOMB30BaHWsI TEPMUHOB «HEOOXOMMMO» M «IOCTaTOYHO»
B Peuu; 3aKpEIUTh YMEHME MIEPEBOIUTD ACCATUYHBIE TIEPHOIMIECKIE IPOOU B OOBIKHOBEHHBIE.

JIJisi caMOCTOSATEIHOTO OTKPBITHSI TTIOHSITUSI YPABHEHUs C IMapaMeTpoM U criocoba
HaXOXIEHMsI 3HAYEHMI1 mapaMeTpa, Mpyu KOTOPOM KBaapaTHOE ypaBHEHME C Ilapame-
TPOM MMEET POBHO OIMH KOPeHb (MMeeT IBa KOPHS MU He UMeeT KOPHEii), peKOMEH-
JyeTcst BBITOTHUATB Ne 290 — Ne 291,

IIpuBeneM npumepbl pelieHns i OTBETHI K 3aJaHUsAM U3 JAHHOTO ITYHKTA.

Ne 292

Tak kak ctapiuit KoahbUIUEHT JaHHOIO KBaApaTHOIO YpaBHEHUSI HE COACPKUT
mapameTp, TO TP JII0OOM 3HaAUCHUH ITapaMeTpa a OHO OYyIeT OCTaBaThCs KBAIpPaTHBIM.

a) KBagpaTHoe ypaBHEHME MMEET IBA PA3IMUHBIX KOPHSI, €CJIN €T0 TUCKPUMUHAHT
oonbiie Hyns. [ToaTomy onpenennM AUCKpUMUHAHT D 1 HaligeM 3HAYeHUs a, TP KO-
Topbix D > 0.

D= (-2a)*>—4a(l + a) = 4a*> — 4a — 4a*> = —4a, 3HAYUT:

D>0&—4a>0<a<0

Omeem: ipu a € (—; 0).

0) KBampatHoe ypaBHeHHE MMEET OOWMH KOPEHb, €CIM ero TUCKPUMHUHAHT paBeH
HYJIIO.

D=0<=—4a=0<a=0.

Omeem: ipu a = (.

B) KBangpatHoe ypaBHeHUE HE UMEET KOPHEH, eC/IU ero ITMCKPUMUHAHT MEHbILIE HYJIS.
[TosTomy omnpexenm TUCKpUMUHAHT D 1 HalineM 3HaA4eHUS a, TIpu KOTophix D < 0.

D<0& —4a<0<a>0

Omeem: ipu a € (0; +oo0).

Ne 293

1. KBagpaTHOe ypaBHeHHE UMEET eIMHCTBEHHBII KOPEHb, €CITN €70 TUCKPUMUHAHT
paBeH HYJIIO.

D=a—-4-1'1=a>-4,D=0

Penmum ypaBHeHHE OTHOCUTENIBHO 4:

a?—4=0
(a—2)(a+2)=0
a=2,a,=-2

Hrtak, ecimut a = —2 win a = 2, ICXOTHOE YpaBHEHNE NMEET OINH KOPEHb.
2. HaiineM KopeHb KBaapaTHOIO YpaBHEHMS IIPU HAICHHBIX 3HAYCHMSIX d.

xXX=2x+1=0 W xX2+2x+1=0
x-1)2=0 x+1)2=0
x=1 x=-1

Omeem: ypaBHEHUE NMEET ENMHCTBEHHBIN KopeHb Ipu a = —2 (x=1),a=2 (x=—1).

Ne 295

ITycThb X, ¥ X, KOPHM JAHHOTO KBaJIpaTHOro ypasHeHus. Torna no teopeme Buera
JIOJKHBI BBITIOJTHATHCS] OMHOBPEMEHHO JIBA YCIIOBHSI:

X, tx,=1Rux x,=a.
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o ycnoBUIO U3BECTHO, YTO ONMH U3 KOPHEH OO0JIblle IPYroro Ha 25,
CocTaBUM M pelIUM CUCTEMY JIBYX YPaBHEHUI ¢ IBYMsI IIEpEMEHHBIMMU:
{xl—xZ:Z\/g {2x1:12+2\/§ X =6++5
o S
X, +x,=12 x2:6—\/§
A Tenepb HaliieM 3HAYEHUE a:
a=x-x =(6+5)(6-5)=36-5=31.
Omeem: a = 31.
Ne 297
OrnpenenuM, Ipy KaKUX 3HAYEHUSIX ¢ Y KBaIPaTHOIO YpaBHEHUS OYIyT CYIIEeCTBO-
BaTh ABa KOPHS. [IJIs 3TOr0 BLIYMCIMM €ro IUCKPUMUHAHT.
D=(1—-a)+4a=(a+1)>>0, 0 ectb ipr Bcexa € R, a # —1.
ITo teopeme Buera x, - x, = —a.
3Haku KopHeit pa3Hble, eciu —a < 0 <> a > 0.
3HaKu KOpHe# onrmHaKOBEIe, ecti —a > 0 <> a <0, a * —1.
Omeem: ipu a > () 3HaKM KOpHe# pasHble, Ipu a < 0, @ # —1 3HaKu KOpHEH onyrHa-
KOBBIE.
3ameuanue: npyroe pelreHrue MOXHO ITOJIYIUTh, 3aMETHUB, YTO KOPHSIMU TpeXwIeHa
oymyT uucinaa u —1.

Ne 300

a)x’+4x+2a=0

JlaHHOe ypaBHEHHE KBaapaTHOE, KOJUYECTBO €r0 KOPHEM OIpeneseTcs 3HaKOM
nvckpuMuHaHTa D, = 4 — 2a. PaccMotpuM otaenbHo cinydan D, > 0, D, =0wu D, <0,
MPU KOTOPBIX ypaBHEHNE UMEET, COOTBETCTBEHHO, 1Ba KOPHSI, OMUH KOPEHb U HE UMEET
KOpHEM.

Ql>_0<:>4—2a>0<:>a<2.

3HauuT, NpH a € (—o0; 2) ypaBHEHUE UMEET 1Ba KOPHsI X, =—2+~+4-2a .

D=016-8a=0<a=2.

3HAYUT, IpU @ = 2 ypaBHEHNE UMeeT OIUH KOPeHb X = — 2.

D<0=4-2a<0=a>2.

3HaAYUT, Ipu a € (2;+o0) ypaBHEeHUE HE UMEET KOPHEIA.

Omeem:

npu a € (—oo; 2) ypaBHEHUE MMEET 1Ba KOPHs X, , =—2++4-2a ;

Mpu a@ = 2 ypaBHEHUE UMEeT OINH KOPEeHb X = —2;

npu a € (2;+00) KOpHEii HET.

B) ax’+ 2x—3=0.

Paccmotpum aBa ciyyasi: a =0u a # 0.

1) Ecmu a = 0, To ypaBHeHMe juHeitHoe: 2x — 3 = 0. OHO UMeeT OOMH KOpeHb
x=1,5.

2) Ecnu a # 0, To ypaBHEHUE KBaJpaTHOE, KOJMUYECTBO €ro KOpHEeil onpenesseTcs:
3HaKOM IMCKpuMHUHaHTa D, = 1 + 3a. Paccmorpum otaensHo ciydan D, > 0, D, =0 u
D, <0, npu KOTOPBIX ypaBHEHUE UMEET, COOTBETCTBEHHO, IBA KOPHS, OIUH KOPEHD U HE
nMeeT KOpHEH.

X, +x,=12

1
D>0=1+3a>0a> —3 (ripu aToM a # 0)

—1++V1+3a

1
3HauuUT, IpU 4@ € —5;0 U(0;+90) ypaBHEHHE UMEET IBA KOPHS X, , =
a

Ql=0<:>1+3a=0<:>a= -
|

3HaAYUT, Ipu a = —5 ypaBHEHME UMEET OJIUH KOpEHb X =——=3
a

1
Ql<_0<:>l+3a<0®a< —5.
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1 .
3HauuT, IpU @ € (_OO;_E ypaBHEHHE He MMEET KOPHE.

Omeem:

1 .
Mpu a € —oo;—§ ypaBHEHME HEe UMEET KOPHEif;

npu a= 3 OIMH KOpeHb x = 3 n ipu @ = 0 — oauH KOpeHb x = 1,5;

—1++/1+3a

a

W3 pa3gena Ajas noBTOpeHUs] YUUTETb MOXET BbIOpATh JIIOOBIC 3aJaHUsI, KOTOPHIE
11e7IeCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU OT MMEIOIIUXCS
Y ydaluxcs 3aTpyaAHEHU .

PaccmoTtpuM pellieHre HecTaHAAPTHOI 32124 TAHHOTO MTyHKTA.

Ne 310*

Ilepsoe pewenue. Ecniu a = b, To jeBas 4yacTb YpaBHEHUs TOXIECTBEHHO paBHa
HYJIIO, ¥ PABEHCTBO CIIPABEIJIMBO IS TIOOOTO X.

Ecimm xe a # b, To naHHOE ypaBHEHUeE SIBJISIETCS] KBagpaTHbIM. Haiinem ero muc-
KPUMUHAHT:

1
npu d e (_E;Oj U (0;+00) ypaBHeHMe UMeET IBa KOPHS X, , =

%z (& 1) —(@ —b)(a* —b*) = 24D +a*b* +a*h* = (ab> —a*b)> > 0.
3HAYUT, ypaBHEHUE UMEET PEIlICHHE.

Bmopoe peuienue. I1peodpa3syeM JIeByIO 4acTh paBEHCTBA:

(@ — b)x* + 2(a® — BP)x + (a* — b*) = (a®X* +2a°x + a*) — (b*X + 2b°x + b)) =
=(ax+a*)?— (bx+ b= (ax + a* — bx — b*)(ax + a> + bx + b*) =
=(a—-bx+a—-bt)((a+bx+a+ b

TToatomy, eciu a — b # 0, To ecTh pelieHue x = — (a + b); eciua + b # 0, To ecTh
a’ + b’
pelieHue x=——b . Ecnu xe a = b, To JieBas yacTh TOXIECTBEHHO paBHa HYJIO,
a+
M PaBEHCTBO CIIPABEIIMBO [IJIs1 JIIOOOTIO X.

Ne 311*
2
ITyctb x, 1 X, =X, — KOpHM JAHHOTO KBaJpaTHOTO TpexuwieHa. M3 reopembl Buera

15
3 3 o
a’ =X,X, =X, cnefoBarenbHo, X, = a. C Apyroii CTOpoHbl, X; + X, = e 3HayuT,

4a°+4a+15=0 < a,=-2,5;a,= 1,5.
Omeem: {—2.5; 1,5}.

I1. 4.1.7. 3agauu, cBoAsIIMECS K PelIEHUI0 KBAPATHBIX YPABHEHUIA
OcHoBHbBIE coaepzkaTe/ibHbIC HEJan:

1) BBIIBUTH OCOOEHHOCTU MPUMEHEHMS aJITOPUTMA PELIeHUST 3aJa4 METOIOM MaTe-
MaTHUIeCKOTO MOICIMPOBAHMS TIPU PEIICHNH 3a1a4d, CBOASIINXCS K pEIIeHUIO KBaIpaT-
HBIX ypaBHEHUIA;

2) cchopmMupoBaTh YMEHUE peIaTh TEKCTOBBIC 3aMadM, CBOMSIINECS K PEIICHUIO
KBaJIpaTHBIX YpaBHEHMIA;

3) MOBTOPUTH MpaBUJIa BHITIOJHEHUS apuPMEeTUIECKUX ASHCTBUI C OOBIKHOBEHHBI-
MU IPOOSIMU ¥ CMEITAHHBIMY UM CIIAMH.

YToOBl yyaluecs: MOIIM CaMOCTOSITEIbHO BBISIBUTh HA KaKue 3Tallbl PEIIeHMS 3a-
Ja4, CBOMSIIIMMCS K KBaIpaTHBIM YpaBHEHUSIM, CIIEAyeT 00paIaTh 0co00e BHUMaHME,
peKOMeHIyeTCsT BBIMOJTHUTL No 312,

[TpuBeneM npuMepbl peleHns M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 314
1. Onpenenym, Kakye BeJIMYMHBI U3BECTHBL U KAKKME HAI0 HAWTU.
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B 3amadye m3BeCTHBI B3aMMOCBSI3M MEXKITY ABYMsI KaTeTaMM IIPSIMOYTOJIBHOTO TPEY-
TOJTbHUKA, U3BECTHA €TO TMITOTeHYy3a. TpedyeTcs HaliTH JJTMHEI KATETOB.

2. [TpoBeprM COOTBETCTBUE CAMHUIL U3MEPEHNS BETUYMH.

EnvHULIBI M3MepeHNs COTIacOBaHHI.

3. BoibepeM HeM3BECTHbIC BEAMYMHBI M BBEIEM JUId HUX OVKBEHHbIE 0003HAYEHMSI.

O003HAYNM JIMHY MEHBIIIETO KaTeTa X CM.

4. OnpenearmM MHOXKECTBO 3HAYEHUI, KOTOPbIE MOTYT MPUHUMATh HEU3BECTHDIE BETMYUHBDI.

Tak Kak x — IJTMHA CTOPOHEHI (B caHTUMETpax), To x > (.

5. ¥cTaHOBUM B3aMMOCBSI3Y MEXIY BEJIMYMHAMM.

I1o ycnoBuio ajmMHa ogHOTO KaTeTa Ha 4 ¢M OOJIbIIIe IPYroro, 3HAYUT, €0 JJIMHA CO-
craBisieT (x + 4) cM. CBSI3b MEXOY TPeMsI CTOPOHAMM IIPSIMOYTOIBHOTO TPEYTOJIbHIKA
BBIpaxaetcs yepe3 Teopemy [ludaropa: a’ + b* = ¢?

6. CocTaBUM ypaBHEHME WIX HEPABEHCTBO (OIHO WM HECKOJILKO) M OGOCHYEM UX.

J1vHa THIIOTeHY3bI M3BecTHA M paBHa 20 cM, Toraa mmo Teopeme IMudaropa nmeem
cenyoliee ypaBHeHHUE:

x2+ (x+4)2=20?

3anuiieM Bce YCTaHOBJIEHHbIE COOTHOILCHUS U 3aUKCHUPYeM UCKOMYIO BEJTUUMHY:

X +(x+4)" =207 . x—2
x>0 x+4-7?

7. Haitnmem Bce pelieHus, YIOBICTBOPSIONINE IOCTPOCHHON MOIEIIH.

Hckomoe 3HaUYeHME X TOJKHO YIOBICTBOPSITh KAXKIOMY M3 COCTaBJICHHBIX COOTHO-
meHunii. CHavaja peimM ypaBHEHHE:

x2+ (x+4)2=20?

2x>+8x —384=0

x2+4x—192=0

D=4>+4-192=784=28%>(, 1Ba KOpHS:

X, :ﬂzll X, =ﬂ:—16,

2 2

Tak xak 1o ycioBuio x > 0, To oTpuLIaTeIbHBIN KOpeHb He TTOIXOnuT, 1 x = 12. 3Ha-
YUT, OMH KaTeT MPSIMOYTOJIbHOTO TPEYToNbHUKA paBeH 12 M, a BTopoit — 12 +4 =16 cMm.

8. [IpoBeprM COOTBETCTBUE MOJYYEHHOIO OTBETa BOMPOCY 3a1aYM.

HaiineHHBIC OTBETHI COOTBETCTBYIOT BOIIPOCY 3aIauH.

9. Y6enumcs, 4To MOAYYEHHbBIC PEIIEHUS COOTBETCTBYIOT CMbICIY 3a/1a4u.

[TomyuyeHHBIC OTBETHI SIBISIIOTCS TTOJIOKUTEIBPHBIMUA YKMCJIAMH, OHN COOTBETCTBYET
CMBICITY 3aIa4u.

Omeem: XaTeThl IIPSIMOYTOJIBHOTO TPEyroJabHuKa 12cm u 16 cm.

Ne 317

Haiinem yepe3 cKOIbKO CEKyHA M4 OyIeT HaXOOUThCS Ha BbICOTE 4 MeTpa, 3aIlu-
LIeM MaTeMaTUYECKYIO MOJE/Ib AJIst TOI cutyauuu: —52 + 16+ 1=4

Pelnm rojyyeHHOE ypaBHEHUE:

-5+ 16t—3=0

(Bocroib3yeMcsl (popMyJiaMu KOpHEit 1711 BTOPOTo YeTHOTo KO3 ulimeHTa)

k=18

D, =64 —15=49> 0, n1Ba KOpHS.

-8+7 1 -8-7
_—=, t2 —_ =
-5 5 -5

To ecTb MsIY HAXOAMJICSI HA BBICOTE 4 M IBaXKIbl: MIPU MoabeMe BBepx yepes 0,2 ¢ mo-
cJie ymapa 1o Ms9y M IIpH ITaJeHUN BHU3 Yepe3 3 ¢ Tmocie yaapa 1mo Msaay. OTciona Msa
HaxoauJscs Ha BbicoTe He MeHee 4 meTpoB: 3 — (0,2 = 2,8 c.

Omeem: 2,8 c.

W3 pasmena s MOBTOpEHHs YIUTEIh MOXET BHIOpATh JIFOOBIC 3amaHUsI, KOTOPHIC
11eJ1eCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT MMEIOIIMXCS
y yYaIlIUXCs 3aTPYITHCHUIA.

t, =
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PaCCMOTpI/IM pPEeIICHNEC HECTAHAAPTHLIX 3a1a4 JaHHOIO ITYHKTA.

Ne 337*

ITycth 3TO yMcna n — 1, n w n + 1, TOrga ycJIoBHE 3aa4i MOXKHO 3aIMcaTh CIeIYI0-
1M 00pa3oMm:

Sn—1+n+n+l)=m—-Dnn+1) < 15n=n(n*-1) < n*=16 < n=4

B nByx nocienHnx nmpeodpa3zoBaHMsIX MBI ITOJIb30BAIMCH TEM, YTO YKCJIa HATYPalb-
HEIE.

Omeem: 3,4 us.

Ne 338*

Pewenue nepsoe. Ilyctb 310 unicna 2n — 3, 2n — 1, 2n + 1 u 2n + 3, Toraga ycioBue
3aJ1a91 MOXKHO 3aIlMCaTh CICAYIOIINM 00pa3oM:

2n—=3)2n—1)2n+ 1)(2n +3)=9009 < (4n*>—1)(4n*—9)=9009 <

< P2—10t—9000=0(=4n*>0) = t=100 < n=>5

Pewenue smopoe. Paznoxum uucio 9009 Ha nipoctsie MHOXKUTETM: 9009 =327 - 11 - 13.
3Hauurt, 7 -9 - 11 - 13=9009. Eciu MeHblIee U3 YeThIpeX Yhce MeHbIIE 7, TO UX ITPOU3Be-
neHre MeHblie, 4eM 9009; eciu ke oHO OoJIbIIIe 7, TO MX ITpou3BeneHue oonbiie, yeM 9009.
3HauuT, HaliIeHHOE pellieHNe SMHCTBEHHO.

§ 2. KagpaTuunas pyHKIus
4.2.1. ®ynkunu y = ax?; y = ax* + h; y = a (x — d) > ux rpadpuku

OcHoBHBIE coaepzkaTebHbIC eI

1) MO3HAKOMUTb YJaluxcs ¢ GyHKUUAMU y = ax?, y =ax> + huy = a (x— d) ?; BbI-
SIBUTh CBOMCTBA OTUX (DYHKILIMIA;

2) chopMHpoBaTh yMEHUE CTPOUTD Tpaduk GyHKUMA y = ax’>+ h,y=a (x—d)’u
y=a (x — d) ?+ h nyreMm cIBura BIOJb KOOPOIWHATHBIX OCei rpaduka (PyHKIUU
y = ax?

3) TpeHupoBaTh yMEHNE pellaTh TEKCTOBbIC 3aaud, CBOMSIIMECS K KBaIpaTHBIM
YpaBHEHUSIM, 3aKPEMUTh YMEHMUS BBITIOJIHSITH MPEOOpa3OoBaHUE BBIPAXKEHUNM ¢ KOPHSI-
MU, CTPOUTH KyCOUHO-3aTaHHbIC (DYHKIINH.

J1s1 akTyaIM3alvy MOHSTUS TTapaboJjibl U CBOMCTB (PYHKIMU Y = X2 MOXKHO MCIIOJIb-
30BaTh Ne 339. /I7151 caMOCTOATEIbHOr0 OTKPBITHSA (DYHKUMKU y = ax’ U BbISIBJICHUS €€
CBOJICTB PEKOMEHIYETCST NCITONTb30BaTh No 340. [I711 caMOCTOATENLHOTO OTKPBITHS CITO-
coba noctpoeHus rpacrka GyHKLIUM y = ax* + h peKOMEeHIYeTCsl UC0b30BaTh No 342,
a yHkimu y = a (x— d) > — No 343,

[TpuBeneM npuMepbl pereHus M OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 345

IIpyMeHUM aIroOpUT™M NOCTpOeHUsI Tpaduka GyHKUMu y =a (x —d) >+ h

6) y=0,5x>+ 3. VA
1. Ommcarb, ¢ MOMOLIBIO KAKOTO CABUTA M BIONb  y=0,5x + 3
KaKuX oceil ICKOMBIH rpacduK mosyvyaercs U3 rpaguka ‘\
y=ax’. \
I'paduk pynkuuu y = 0,5x% + 3 mosnydaercs ¢ mo-
MOIIIBIO MapalJieIbHOTO MepeHoca Tpacduka QyHKIIMN N
y=0,5x? Bnoab ocu Oy BBEpX Ha 3 eIMHULIBI N K
2. YKa3aTbh KOOPAMHATBI BEPIUMHbI TapaboJIbl (X, = ke _l
d; y = h) v HalIpaBJICHUE €€ BETBEIA: s ) o
x, =0;y =3, BeTBU MapaboJbl HANPABIEHBI BBEPX, y=0,5x2 " . . .
Tak Kak a = 0,5>0 '6" ] =x
3. Haiitu Touku mepecedyeHus rpaduka c ocsmMu
KOOpIMHAT.

116



C ocsio Ox:

0,5x*+3=0<0,5*=-3ox’=-6<xe J, Tak Kak x> 0 ipu x € R.

3HayuT, Mapadojia He UMeeT OOLIMX TOUEK C OChIO abCLIMCC.

Ocp Oy napaboina nepecekaet B Touke (0; 3) — BepiIrHe napadobl.

4.0TMETUTb Ha KOOPAUMHATHON TMJIOCKOCTU HaliIeCHHbIE TOUKH.

5. IMocTpouts rpaduk, «cABUHYB» mapabdoiy y = 0,5x? Tak, 4TOObI ee BeplllHa ObLia
B Touke (0; 3).

Ne 346

[IprMeHUM aIropuT™ IOCTpoeHusI rpaduka GyHKunnu y =a (x —d) >+ h

1. Onmcathb, ¢ TOMOIIBIO KAKOTO CIBUTA U BIOJIb KAKUX OCeil MCKOMBII Tpaduk mo-
Jy4yaercs U3 rpacduka y = ax>.

I'paduk dyHkImMu y = —2(x — 1)> — 2 mosyyaeTcst ¢ IOMOIIbIO MapaylIeTbHOTO Tie-
peHoca rpacduka pyHKIuKM y = —2x? Boib ocu Ox BIpaBo Ha 1 eNMHUILY U BIOJb OCU
Oy BHU3 Ha 2 eIUHUIIHL. YA

2. VYKazaTb KOOpAWHATBI BEPIIMHBI TapadoJIbl \
(x, = d; y, = h) n HarIpaBJIeHKE €€ BETBEM: (} !

x =1, y = —2, BeTBU NapaboJbl HAPABIECHBI T
BHM3, TaK Kak a = —2 < 0.

3. Haiitu Touku mepeceyeHus: rpaduka ¢ oCsIMU
KOOpIMHAT.

C ocsio Ox: I

2x—1)?-2=02x-1)=2cx-1)=-l I
o xed,Takkak (x—1)2>0npux € R. |

3HauuT, mapabosia He UMeeT OOIINX TOUEK C OChIO
abcuucc. y=20x— 1)2 _9

C ocbio Oy: Ll

y=-2(0-1)—-2=—-4,

4.0TMETUTh Ha KOOPIMHATHON TIJIOCKOCTH HaliICHHBIC TOUKH.

5. [octpouTh rpaduK, «CABUHYB» Mapabony y = —2x? Tak, YTOObI e BepllIMHa ObLia
B Touke (1; —2).

W3 paspena s mOBTOpeHMs] YYUTEIb MOXET BbIOpATh JIIOObIE 3alaHUsI, KOTOpPbIE
11eJIeCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCHUMOCTU OT MMEIOIIUXCS
Y yYaIIUXCS 3aTPYITHCHUIA.

PaccMoTpuM pelieHue HeCTaHAAPTHOM 32124l JTaHHOTO MYyHKTA.

Ne 356*

Tak xaxk mapaboiia MeeT SIMHCTBEHHYIO OOIIYIO TOUKY ¢ OChIo Ox, TO TUCKPUMM-
HaHT KBagpaTHOro TpexwieHa x> + ax + a paBeH Hymo: D = a*~4a =a (a —4) =0. Eciu
a =0, To nony4aercst QyHKIMs y = x2, BeplInHa Irpaduka KOTOpOil HAXOOUTCS B HaYaJIe
KOOPIMHAT, UYTO HE COOTBETCTBYET PUCYHKY. 3HAUUT, a = 4.

Omeem: 4.
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I1. 4.2.2. KBanpatuunas pynkuus y = ax’ + bx + ¢

OcHoBHbIE coaepKaTe/ibHbIC 1E/IN:

1) chopMupoBaTh MOHSITUE KBAAPATUIHOM (DYHKIIMU y = ax? + bx + ¢;

2) BBISIBUTH CBOMCTBA KBaApaTUIHON (DYHKIINU U C(HOPMUPOBATH YMECHHE CTPOUTH
rpaduk byHKINY;

3) MO3HAKOMMUTD YYAIIHUXCS CO CITOCOOOM BBIYMCIIEHUSI KOOPAUHAT BEPIIMHEI TTapa-

00JIBI;
4) chopMUPOBATH OMBIT MPUMEHEHUS MOHITUI: TPOMEXYTKM BO3pacTaHUs U YObI-

BaHMS (PYHKIINU, YSTHOCTH (DYHKIINU,
5) TTIOATOTOBUTH U3YUEHUE CITOCO0A pellIeHUsT KBaIpaTHBIX HEPaBEHCTB;
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6) MOBTOPHUTH CITOCOO MOCTPOECHMUST TpadUKOB PYHKUMA y = ax’>+ h, y=a (x— d) ?
uy=a (x—d)?+ h,3aKpenuTb yMeHUE PELIATh CUCTEMbI IMHEIHbBIX HEPABEHCTB C O/ -
HOI1 1 IByMSI TIepEMEHHBIMU.

J1J1s1 BBeNeHYSI TOHSITHUSI KBAIPATUYHOM (hyHKIIMY MOXKHO UcTionb3oBaTh Ne 357 — Ne 358.
s caMOCTOSITENNbHOTO OTKPBITUS CITOCO0A TIOCTPOEHUS rpadpuka KBaIpaTUIHOM (HyHKIIUN
MyTEM BbIIEICHHUsI TIOJTHOTO KBaapaTa peKoMeHIyeTcsl BRIMOTHUTB Ne 359 — Ne 360.

ITpuBeneM npuMepbl peleHns M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 362

b
Bepuiny mapaGouisl onpenensem 1o hpopmyine X, = B 3V, =y (x):
2
‘= 2 =l;y = _3.(1j +2.l_1=_2'
" 2-(=3) 3°°° 3 3 3

1
BeTBu mmapa6ose1 HarpasieHbI BHU3. DYHKIINS BO3pacTaeT Ipu x € (—oo; 3 | 1 yobiBa-
1
eTIpU X € [3 ; +o0).

1 1
Omeem: (%,—%j ; (OYHKIIMS BO3pacTaeT Ipu X € (—oo; 3 | 1 yObIBaeT npu x € [5 ; +00).

Ne 364

6)y=3x*—6x—2

[MprMeHUM anroput™ nocTpoeHus rpaduka pyHkuum y = ax? + bx + ¢

1. IpencraButh GYHKLMIO B BUAE ¥ = a (X — X,)> + y , BblIe/As NOJIHBLA KBaapar,

b
JIM60 UCTIONB3YA (HOPMYITY KOOPAMHAT BEPLIMHBI B (x = a 1V, =y (x)).
a
-6
=-—=1;p=3-2-6-1-2=-5.
N7 Y VA

y=3x'—bx—2<y=3(x—-1)>-5. T 1T

2. Onmcarp, Kak rpaduk yHKIMU y =a (x —x)* +y, V= 3x
MOJIyYeH U3 y = ax?:

I'pacduk pyukumm y = 3 (x — 1)>—5 moyrydum ¢ ImomMo-
LIBIO ABYX IapaljleJIbHbIX IIEPEeHOCOB Ipaduka GyHKIUU

P —
—
—
| —

y = 3x?Bnosb ocu Ox BIpaBo Ha | equHuLy U BOoJb ocu Oy Al ,’
BHU3 Ha 5 eIUHUIL NIFEl
- 2 1]
3. IlocTpouth rpaduk, «CABUHYB» mapaboiy y = ax 71 1]
TaK, 4TOOBI €€ BEpLIMHA Obla B TOUKe B (X ; y ): 0 ] :x
BrinonHuM «caBur» mapa0oJibl Tak, YTOOBI €€ BepIlIn-
Ha ObL1a B Touke (1; —35) 1/

4. YTOYHUTH pacIiojioXKeHUe MapadoIbl, BEIMUCINUB KO-
OpIMHATHI HECKOJILKMX TOYeK Tpaduka:
X 0 3
y -2 7
AHaAJIUTUYECKM 3amrcaTh YMCIOBBIE TPOMEXYTKHA, Ha KOTOPBIX (DYHKIIMS TTOJIO-
JKUTEJIbHA M OTPULIATENIbHA, CIIOKHO M3-3a MPPAlMOHATBLHOCTU KOpPHEN KBaapaTHOTO
TpexwieHa. [TloaTomy yuyalmmcs mpeaiaraeTcs mokasaTh LIBETOM 3TU YYacTKM Ipacduka.

Ne 365

a) 1) a >0, Tak KaK BeTBU NapadoJibl HAIIPaBJIEHbI BBEPX;

2) 94TOOBI OTIPENeTUTD 3HaK K03 uineHTa b ynoOHO BOCITOIB30BaTHCS (hOPMYI0it
JUTSI BBIYUCJIEHUST aOCIIMCCHI BEPIITUHBI TTapadOJIbl:

b

xB=—2— <b=-2ax >0, Takkak —2<0;a >0, x <0.
a

3)c >0, rakkakipux=0y=a-(0)>’+b-0+c=c.

4) D <0, TaKk KaK HET TOUEK IIepecedeHMsI ¢ 0chio OX.
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0) 1) a <0, Tak KaK BeTBU 11apaboJIbl HaIIpaBJICHBI BHU3;
2) 4TOOBI OMpeneauThb 3HaK KO3 duimeHTa b yro6HO BOCIIOIb30BaThCs (hOPMYJION

JUTSI BBIYUCJIEHUST aOCIIMCChI BEPLIUHBI TApadOJIbI:
b
xB=—2— < b=-2ax, >0, Takkak —2<0;a <0,x > 0.
a
3)c<0,Takkak mpux =0y =a- (0)>+ b0+ ¢ =c.
4) D > 0, Tak KaK rpacduk nepecekaeT ocb Ox B IByX TOUKax.
B) 1) a <0, Tak KaK BeTBM napaboJIbl HarpaBJIeHbl BHU3;
2) 4TOOBI OMpeneauThb 3HaK KO3 duineHTa b yro6HO BOCIIOIb30BaThCs (hOPMYJION
JUTSI BBIYUCJIEHUST aOCIIMCChI BEPLIUHBI TApadOJIbI:
xB=—2— < b=-2ax =0,tTakkak —2<0;a<0,x =0.
a
3)c<0,Takkakmpux=0y=a- (0> +b-0+c=c.
4) D <0, Tak KaK HET ToUYeK nepecevyeHus1 ¢ ochbio Ox.

YA YA YA
9 0) 9 Hx
\ 1< A\ éB =
\ / TT 7T\ 0] 1 X
\\y 11/ _
\/ o T, I\ [ [~

—

\

\
\ \
\

W3 pa3zaena 1 NOBTOPeHHs1 PEKOMEHIYETCs BBIITOJIHUTD 3agaHue Ne 368, koTopoe
TFOTOBUT YYalLlUXCS K PEUIEHUIO KBaIPAaTHBIX HEPABEHCTB, @ UMEHHO: [IOMOIaeT UM 3a-
IIOMHUTb, OT YETO 3aBUCHUT PACIIOJIOKEHHME BETBEM 11apaboibl. YUUTEIh MOXET BHIOPATh
U ApYyrue 3aJaHust, KOTOpbIE LeIeCO00pa3HO MOBTOPUThH C KOHKPETHBIM KJIACCOM, B 3a-
BUCHMOCTH OT UMEIOIINXCS Y YUAIITUXC 3aTPYITHCHMIA.

PaccMmoTpuM pellieHre HeCTAHAAPTHBIX 32124 TAHHOTO ITyHKTA.

Ne 372*

IIpenmonoxum poTuBHOE. M3 prcyHKa BUIHO, YTO BCE TPEXWICHBI MMEIOT ITO IBa
KOpHSI, ClIemoBaTeabHoO, a> > 4bc, b* > 4dcawn ¢ > 4ab, npuyem a > 0, b > 0 m ¢ > 0 (Tak Kak
BETBU mapaboJT HallpaBJlieHBI BBepX). [lepeMHOXas TTOTyIeHHbIC HEpaBeHCTBA, ITPUXO0-
M K IIPOTUBOpEUNIo: a’b’c* > 64 a’h*c?.

Omeem: He MOTYT.

Ne 373*

[Ipenmnonoxum NpoTUBHOE. 3aMETUM, UTO 3HAYEHMST TaHHBIX TPEXWICHOB B TOUKE
x = 1 coBnagaiot (oHU paBHHI a + b + ¢). Ho 13 pucyHKa BUIHO, UTO KaXKIble IBE U3
mapaboJ1 mepecekaloTcsl B IByX TOUYKAX, IPUYEM BCE 3THU IIECTh TOUEK ITepeceUeHMsT pa3-
JuyHbL. [Tonydnnu mpoTuBopeyune.

Omeem: HE MOTYT.

Ne 374*
W3 bopmyiel ist KopHE KBaapaTHOTO ypaBHEHUS ciienyeT, uto eciau D >0, To pa3-

HOCTb KOpPHEH TTPUBEIEHHOTO KBaJIpaTHOTO TpexuaeHa pasHa v D . I3 KapTUHKY BUI-
HO, YTO 3Ta pa3HOCTh paBHA 2. 3HAUUT, AUCKPUMUHAHT paBeH 4.
Omeem: 4.

Ne 375%
Ilepsoe peuienue. JlonmycTuM, 4TO Takue 4rciia momoodparh MoxkHoO. Tak Kak JIBe Ia-
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paboIIBEl BETBSIMM BBEPX, a OMHA — BHU3, TO U3 TPEX YMCEI ABA MTOJOKUTEIbHBIX U OMHO
oTpulaTeabHoe. JIBe mapabdoJibl MepecekaloT OCh OpAUMHAT B TOUKAX ¢ OTpULIATEIbHOM
OPAMHATO, a OMHA — C TTOJIOXUTEIbHOM, CIeI0BaTeIbHO, U3 TPEX YKCes ABa OTpUIla-
TEJILHBIX ¥ OTHO TOJIOXUTeNbHOE. [IpoTBOpeune.

Bmopoe pewenue. Tlpennoaoxxum NpoTUBHOE. 3aMETUM, UTO 3HAYEHUSI NaHHBIX
TPEXWICHOB B TOUKe X = | coBmagaioT (OHM paBHHI a + b + ¢). Ho u3 pucyHka BUIHO,
4YTO KaxJble ABE U3 MapadoJl mepecekaroTcsl B IBYX TOYKaX, PUUEeM BCE OTU IIECTh TO-
YeK mepecedeHust pa3naudHbl. [lorydnnu mpoTuBopeune.

Omeem: Heb34.

Ne 376*

Tak kak TpexwieH He MMeeT KOpHeil, TO COOTBETCTBYyIOIIAs IMapadoja JEXKUT I10
OIIHY cTOpoHY OT ocu abcuucc. Ho f (1) =a + b + ¢ > 0, ciegoBarenbHo, mapabosa Jje-
JKMT BbIIIe ocu. 3HauuT, ¢ = f(0) > 0.

Omeem: TIONIOXKUTEIIBHBIN.

11.4.2.3. Hau6GoJbliee 1 HaUMeHbIIIee 3HAYEHHE KBAIPATHOTO TpexdieHa™*

OcHoBHBIE coaepzkaTebHbIC eI

1) mocTpouTh aNTOPUTM HAXOXKAEHUST HAMMEHBIIETo (HauOOJbIIEero) 3HAYEHUS
KBaJIpaTHOTO TpexuieHa Ha oTpe3ke [a; b] u chopMUpoBaTh yMEHUE ero MPUMEHSITh;

2) MOATOTOBUTH U3YUEHUE CITOCO0A pelIeHUs] KBaIpaTHbIX HEPABEHCTB;

3) TpeHUPOBATh YMEHUE BHIYUCIISTH KOOPAMHATHI BEPIINHBI TapaboIIbl, 3aKPETUTh
YMEHUE BBITOTHSTH TPe0Opa30BaHUSI BBIPAKEHUI C KOPHSIMU.

J1J1sT caMOCTOSTETLHOTO OTKPBITHS CITOCO0Aa HAXOXIECHUST HAMMEHBIIIETO (HAauOOJIBIIIETO)
3HAYEHMsT KBAIPAaTHOTO TPEXWIeHa Ha OTPe3Ke PEKOMEHIyeTCs BBITOTHUTL No 377 — No 379,

Ne 377

-4
Bepuimnna napa6oinbl y = —2x* — 4x + 1 HaXOAUTCA B TOYKE X, = EXE)) =-1.
y(=1)==-2+4+1=3; y0)=0+0+1=1.
ITpu 3TOM 3HaUeHUE B BepiriHe oonbire: y (—1) >y (0).
Ne 378
y(2Q)=2+2-4=0; y4)=8+4—-4=38.

Omeem: 0; 8; Ha MpaBOM KOHIIE

ITpuBeneM npuMepbl pellieHus ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 381

a) Bepummna mapa6osel y = —x? + 5x + 7 HaxomuTcA B TOUKE X, = 2,5, KOTOpas He
JIEXUT Ha oTpeske [3; 4]. 3HauuT, HauboJIbllIee U HaUMEHbILlIee 3HAaUeHUsT TOCTUTAIOTCSI
Ha KOHIIaX OTpe3Ka:

y(3)=-9+15+7=13; y@4)=—16+20+7=11.
7
6) Bepumna mapa6osel y = —2x? + 7x + 1 HaXO#UTCA B TOUKE X, = e KOTopas Je-

KUT Ha otpe3ke [1; 3]. 3HauuT, HauOoOJbIllee 1 HAaUMEHbIIee 3HAUEHUST JOCTUTAIOTCS
OO Ha KOHIIAX OTpe3Ka, TM00 B BEPIIMHE:

49 4 57
y()==2+7+1=6; y@B)=—I8+21+1=4 y(gj=—£+79+1:§.

B) Bepuinna napa6osbl y = —3x? + 2x HAXOANUTCA B TOUKE X, = 3 KOTOpasl JeKUT Ha

otpeske [0; 2]. 3HaunuT, HanboNbIIIee ¥ HaMMEHbIIIee 3HaUeHUsI JOCTUTAIOTCA 100 Ha
KOHIIaX OTpe3Ka, JIMOO B BepIINHE:

1 1 2 1
0) =0: N=—12+4=_8§: LN
yO =0 re ’ y() 33 3
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1
r) Bepmmna nmapa6oibl y = 2x> — X — 3 HaXOAUTCS B TOUKE X, = 1 KOTOpasl JIGKUAT

Ha oTpeske [—1; 1]. 3HauuT, HauboJIblllee U HAMMEHbIlIee 3HAYEHUSI TOCTUTAIOTCS JIMOO

Ha KOHIIaX OTpe3Ka, 100 B BEPIIMHE:
1

—)=2+1-3=0; H=2—-1-3=-2; == —3=2
y(=1) ; y (1) ; y(4) s 2 3

n) Bepumna napabosel y = x* — 11x + 24 HaxooMTcs B TOYKE X, = 5,5, KOTOpas He
JiexxuT Ha otpeske [0; 5]. 3HaunT, HanOoJbIlIee U HAUMEHbIIIee 3HAYeHUsT JTOCTUTAIOTCS
Ha KOHIIaX OTpe3Ka:

y(0) =24; y(5)=25-55+23=—6.

e) Bepimna napa6osnel y = 5x* — 3x HaXomuTcs B TOUKe X, = 0,3, KOTOpas JIEXUT Ha
otpeske [0; 1]. 3HauuT, HauboNbIIEe U HAMMEHbIIee 3HaUeHUsI JOCTUTAIOTCS 100 Ha
KOHIIaX OTpe3Ka, 1100 B BEPIINHE:

y(0) =0; y(1)=5-3=12; v(0,3) =0,45—-0,9=-0,45.

57 1 25
Omeem: a) 13 u 11; 0) ry u4; B) 3 n—8;1r)0m By ;1) 24w —6;¢) 2 —0,45.

Ne 382
2
gt
B MoMeHT BpeMeHH 7 Iocie Opocka Teo OyaeT HaXOAUThCs Ha BBICOTE h=vt— 7 S

rae ¢ — yckopeHue cBobomHoro mageHus. Tak kak g = 9,8 m/c? u v = 14,7 m/c, 10
h = 14,7t — 4,92, HyxHo HaliTu HauboJsbllice 3HAYeHWE KBAJAPATHOTO TpEeXwieHa

14,7t — 4,9¢ Ha oTpe3Ke: a) [O;H; 6) [0;2]. Bepimna napa6onst A = — 4,9 + 14,7¢

14,7
umeet abeuucey £, = ——=1,5.
9,8
1 .
a) Tak kak f,¢ 0;7 , TO HYXHO HAalTW 3HAUYEHUS TpexuJeHa B KOHIIaX

oTpe3Ka.
h(0)=0; th =-0,1+2,1=2.

Haub6onbuiee 3HaueHue paBHoO 2.
0) Tak kax 7, € [0; 2] 1 —4,9 < 0, To HauGoJIbIIEE 3HAYEHUE TOCTUTAETCS B TOUKE
t=1,5 1 paBHO
(3) 441 441 441
hZ|l=———t—=—.
2 40 20 40
Omeem: a) 2 m; 0) 11,025 M.
W3 pasgena sl MOBTOpeHMs y4UTENb ClIeAyeT OOpaTUTh BHUMaHUE Ha 3aJaHue
No 383. Bpigensisi Ha TOCTPOCHHBIX 2CKU3aX 4acTh Ipaduka, rae (GYHKIINS TOTOXKM-
TeJIbHA, OTPUIIATENIbHA JTMOO paBHA HYJIO, IIBETOM, yJalllMecs] TOTOBITCS K PEelIeHUIO
KBaJpaTHBIX HepaBeHCTB. OTMETUM, UTO YUUTETb MOXET BbIOpATh JIIOObIE 3aJaHUSsI, KO-
TOpbIE 1I€JECO00PA3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCMMOCTU OT MMEIO-
LIMXCS Y YYAILUXCS 3aTPYTHEHUIA.
PaccMoTpuM pelieHre HeCTAHAAPTHBIX 321249 JAHHOTO ITYHKTA.

Ne 388*

Ecnu HaGop He U3MEHWIICS, 3HAUUT, HE U3MEHWJIACh U €r0 CyMMa, TO €CThb
atbtc=a—-1+b+1+2 < c=c < clc—1)=0.

IToaTomy Habop {a; b} coBnamaet ¢c HabopoMm {a — 1; b+ 1}. Toectba =b + 1.
IIyctb ¢ = 0. Torma

100l=a+b+c=b+1+b+0=2b+1 < b=500.

Ilyctb ¢ = 1. Torna

100l=a+b+c=b+1+b+1=2b+2 < b=499,5— He nenoe.

Omeem: 501, 500, 0.
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Noe 389*
W3 npusHaka AeIMMOCTY Ha 9 CIIEAYeT, 4TO Bee LUMPHLI B UCXOMHOM YUCIIE TOJLK-
HbI OBITb OIMHAKOBBLIMU. JIECTBUTENBLHO, €CIM KaKUe-TO ABE LUMPHI pasInudHbl, TO
JIBa YKcia, MOdyJalolecsd BolYEPKUBAHUEM STUX LGP, OVAYT UMETh Pa3HbIE CYMMBI
undp, ommyanmuecs MeHee yeM Ha 9. I[ToaToMy 00a 3TUX umciaa Ha 9 HEIUThCA He
MOTYT.
Eciu xe Bce uudphbl OOUHAKOBBL, TO YCJIOBME MOXHO 3alMCATh CIELYIOIIUM 00-
pasoM:
30al9 {10(113 al3
29a:9 29a:9 a9
Omeem: He CyILIECTBYET.

. [IpotuBopeune.

§ 3. KBagpaTHble HEpaBeHCTBA.
11.4.3.1. Pemenune KBaJipaTHbIX HEPABEHCTB

OcHoBHbIE coaepzkaTe/ibHbIC HEINn:

1) cbopMupoBaTh MOHSITHE KBaIPAaTHOTO HEPABEHCTBA;

2) MOCTPOUTH AJITOPUTM PEIIEHUS KBaAPAaTHOTO HEpaBeHCTBA W chOpPMUPOBATH
YMEHUE eTo TPUMEHSITh;

3) TpeHUpPOBaTh YMEHHUE HAXOIUTh HAaMEHbIIIee U HauOoJIblliee 3HAaUCHU S KBaIpaT-
HOTO Tpex4yjeHa Ha 3aJaHHOM OTpPe3Ke; 3aKPEIUTh YMEHHUE CTPOUTh TpacuK KyCOUHO-
3aJIaHHOI (DYHKIIMU; TIOBTOPUTD TTOHSATHE 00JIaCTH OIpeneIeHus QYHKIIUHU.

J1s akTyaau3aluydy MOHSTUSI JIMHEIHOrO HepaBEHCTBA U CIIOCOOOB €ro pelleHus
MOXHO BBITTOTHUTH No 390, ¢ TOMOIIIbIO 3TOTO 33JaHUsI BBOIUTCS U IMOHSITUE KBaApaT-
HOTrO HepaBeHCTBa. [1JIsi caMOCTOATEILHOTO OTKPBITHS CII0CO0a peIeHUsT KBaAPaTHbIX
HEpaBEHCTB PEKOMEHAYeTCs BEITTOTHUATH Ne 391 — No 393,

ITpuBeneM npumepbl pelieHus ¥ OTBETHI K 3aJaHUsAM U3 TaHHOTO IYHKTA.

Ne 394
Oco0EeHHOCTHIO HEPABEHCTB MEePBOI YaCTH 3TOTO HOMEpA SIBJISIETCST TO, YTO KO3 (-
uimeHt a > 0.
[MpuMeHUM aITOPUTM pellIeHUsT KBAJAPAaTHOTO HEPABEHCTBA.
a)3x?—2x—82>0
1. OnpenenuThb 3HAK JMCKPUMUHAHTA KBAJAPATHOTO TPEXWIEHA, CTOSIIIETO B JIEBOM
YacTW HEPaBEHCTBA U HAWTH €T0 KOPHU (€CJIM OHM CYIIECTBYIOT):
D, = (=1)" =3 (=8)=1+24=25>0, 1Ba KOpHS.
—(=D++/25 —~(~1)-~/25
X =———— X=—
3 3
1
x,=2 x,=-1=

3
2. 300pa3uth cxeMaTU4YeCKU rpaduk cooT- + +
BETCTBYIOIIEH KBaApaTUIHOM (DYHKIIMMU.

3. Onpenenutb MO CXeMe WHTEPBaIbl WU

TOUYKH, YIOBJIETBOPSIOIIME 3HAKy HEPaBEHCTBA _]l 2
(WK TO, YTO TAKUX HET). 3 B

4. 3anucartb OTBET.

. . 1 .
Omeem: xe[—oo, IS}UP#OO)- + +
6) x? — 8x + 15 <0,

ITo Teopeme, oOpaTHOIT TeopeMe Buera:
X, =5ux,=3 3 5
4.0meem: x € [3;5].

<Y

<Y
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B) Sx>+x+3>0
D=1—453=1-60=-59 <0, HET KOpPHEIA.

=Y

Omeem: x € (—oo;+0),
r) 1x2+5x+1<0
D=5—411'1=25—-44=—-19 <0, HET KOpHEIA.

+ +
b
Omeem: x € O.
m9x2—12x+42>0
D, = (=6)>—94 =36 — 36 =0, o1MH KOpEHb. n 5 "
x=246) 3
9 o =

x=2 x

3 _
Omeem: x € (—o0;+0),
e)x?—6x+9<0.
L. D13= (—3)?— 19 =0, on1H KOpEHb. N N
7 3
x=3 ~o- >
Omeem: x € . _ X
Bo Bropoit yactu Ne394 HepaBeHCTBa UMEIO OTpUTIATETbHBIN KO3 HUIMEHT a.
r)—x—x+2>0
Tak kak koapuuueHT a < 0, Hy)kHO yMHOXUTb T +

o0e yacTu HepaBeHCTBa Ha (—1) u gajnee pemiath He-

PaBEHCTBO MPOTUBOIIOJIOXHOTO 3HAKA. =
Lx2+x—2<0 —2\_/1 X
2.D=1"—41-(=2)=1+8=9>0, nBa KOpHs.

-1+ NG -1 J9
o T
x, =1 x,=-=2
Omeem: x € (=2; 1). + +
Ne 395 0
a) —8x2>0 e >
MoxHO TOKa3aTh y4aliuMcs, YTO TIePBbIiA 11ar _ X
aJITOPUTMa MOXHO M HE BBITIOJIHSTH, TO €CTh BCE

paccyXJIeHusi MPOBECTU B CUTyallUM, KOTIIa BETBU

mapaboJibl HAaTTpaBJIeHbl BHU3
Kopens kBagpaTHoTrO TpexuieHa paseH 0.

Omeem: x € {0}.
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6)4x2—9>0 YA

ITokaxeM eiiie OIUH CIIOCOO, KOTOPHIM MOXHO PELIUTh
MONOOHBIC HETTOTHEBIC KBaApaTHBIE — IpaUIecKuid.

1. st 3TOTO HY>KHO MpeoOpa3oBaTh HEPABEHCTBO Tak,
YTOOBI CJICBa OCTAIOCH BRIpAXKEHUE X2:

9

sho |

2 _ — 2
X >=, y= y=x
4 . \_ |/
2. IMocTpouts 1Ba rpadukay =x2u y=—. N\l /i
1 AN
3. HaiiTu aGcuuccol Touek nepecedyeHust rparkosB: ol 10 >

x, =-15x,=1,5.

4. Haiitu 1o rpaduKy Te YMCIOBbIE IIPOMEXYTKU, MIJIsI
KOTOPBIX TTapaboJia pacojiokeHa BbIllle PSIMOI, He BKIIIO-
yast TOYEK IIepeceueHMsl, U 3amucaTh OTBET.

Omeem: x € (—oo; —1,5) U (1,5; +o0).

Ne 396

a) Vx’ —9x

3agaHue BBITIOTHSIETCS C MCIOJB30BAHUEM OTpeaeIeHUsT apu(pMEeTHIECKOTO KBa-
JIPATHOTO KOPHSI.

ITo ompeneneHnIo apu(PMETUIECKOTO KBAIPATHOTO KOPHS IMMOAKOPEHHOE BhIpaXKe-
HUE TOJDKHO ObITh HEOTPUILIATEIbHBIM.

[ToaToMy HeOOXOODWMO pEIINTh HEPaBEHCTBO

2
x°=920. [IpuMeHUM aJTOPUTM pELIECHUSA KBa- + +
JIPaTHOTO HEPABEHCTBA.
Haitmem KopHM KBaapaTHOTO TpeX4ieHa, pe- 0 9 >
X

IIMB HETIOJTHOE KBaIpaTHOE ypaBHEHUE:

X -9x=0 < x(x-9)=0 <

Omeem: x € (—o0; 0] U [9; +o0).

Ne 397

O6nacTb onpeneneHust GyHKINU OyIeT 3aBUCETh OT ABYX YCIOBUIA:

1) 3HaMeHaTeNIb IPOOHOTO BEIpAXKEHUS He NOJKEH PaBHATHCS HYITIO;

2) onpeneneHrue apudMETUIECKOTO KBaIpaTHOTO KOPHSI.

3Ha4uT, YTOOBI OTBETUTh HA BONPOC 3adauyd, HAAO PELIUTh HEPaBEHCTBO:
=2+ 7x—-3>0.

2x2—Tx+3<0

ITprMeHUM aNTOPUTM PEIICHUST KBaIpaTHOTO HEpaBEHCTBA.

D= (-7)*—423=49 — 24 =25> 0, 1Ba KOPHSI.

DS (-5

‘ 22 7P 22 + +

x, =3 x,=0,5

PelurenneM KBagpaTHOro HepaBeHCTBa OymeT -
nHTepsan (0,5; 3). 0,5 3 X

HawnGonbiiee 1eoe 3HaueHWe aprymMeHTa ooa- B
ctu onpenenenus byHkuun f(x)= S

N=-2xT +7x-3

paBHO 2.

Omeem: 2.

W3 pasgena Ajas NOBTOPEHUS] YIUTEIb MOXET BBIOpATh JIIOOBIE 3aIaHusI, KOTOPbIE
11eJIeCO00pa3HO MOBTOPUTh ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEIOLIMXCS
y yJalnmxcs 3aTpyIHEHUH.

PaccmoTrpuM pellieHre HeCTAHAAPTHOI 33124 TaHHOTO ITyHKTA.
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Ne 408*

Kaxmomy uuciy, y KoToporo 1udpsl MAyT B CTPOr0 BO3paCTaIOIEM MTOPSIAKE, MOXHO
OIHO3HAYHO COITOCTABUTH YHMCIIO, Y KOTOPOTO LUMPHI UAYT B CTPOTO YOBIBAIOIIIEM TTOPSIIKE.
JI71s1 3TOrO TOCTaTOYHO 3aIKcaTh ero B o0paTHoM ropsiake: 23579 - 97532. Ho cpenu uucen,
Y KOTOPBIX LK(PbI MAYT B CTPOIO yOBIBAIOLLEM IIOPSIIKE, ECTh EIlIe T, KOTOPhIE 3aKAHUMBA-
FOTCST HyJIeM. 3HAUUT, OOJTBIIIE TeX, Y KOTOPBIX LIU(MPHI UAYT B CTPOTO YOBIBAIOILIEM ITOPSIIKE.

Omeem: T€X, y KOTOPBHIX UM PBI UAYT B CTPOTO YOBIBAIOIIIEM TTOPSIIKE

Ne 409*

ITocmoTpum Ha 125 namrouek, BUCSIIUX yepe3 onHy. KaxxabiM neiicTBUeM MBI Te-
pexJioyaeM poOBHO [B€ U3 HUX. PaccMOTpUM Bce BOBMOXHbBIE CUTYALIMN:

Jlo nepekitoueHust ITocne nepexiaoueHust KonnyecTBO BKIIIOUEHHBIX
00 ) YMeHbIINIIOCH Ha 1BE
oe 'Y He nzmenunocn
[ Yo oe He nzmenunocn
') oo VYBenuuuioch Ha IBe

IToaTomy cpemm 3TUX 125 TaMITO9eK KOTMIECTBO BKITIOUCHHBIX JINOO HE MEHSIETCS,
b0 M3MeHsIeTcd Ha IBe. BHauaje Bce BKIIFOUEHBI. 3HAYMT, BCerga OyIeT BKITIOYEHO
HEYETHOE KOJIMYECTBO JIAMITIOYEK, TO €CTh XOTsI ObI OHA.

Omeem: Heb3sl.

I1. 4.3.2. HepaBencTsa c napameTpom*

OcHoBHBIE coaepKaTeIbHbIC IeJIn:

1) chopMupoBaTh MOHSTHE HEPABEHCTBA C MAPAMETPOM U YMEHUE BBIIOJHITh 3a-
JIaHMsI, B KOTOPBIX TpeOyeTCsl BBIICHUTD, MPY KaKUX 3HAYEHUSIX TTapaMeTpa HepaBeH-
CTBO 00JIafaeT TeM UM MHBIM CBOMCTBOM;

2) copMHUpOBaATh MOHATUE PEIICHUST KBaIpaTHOTO HEpaBEeHCTBA C IapaMeTpOM
M YMEHHUE pellaTh KBaJpaTHbIE HEPAaBEHCTBA C IapaMeTpoM (KO3 UIIMEHT Ipu X> He
COMIEPXKUT MapameTp);

3) copMUpOBaTh MPECTABIECHUE O CIIOCO0E pellIeHNsI HEPABEHCTB C MapaMeTPOM He
BbILIE BTOPOii cTereHu (KOdGhGULIMEHT IIPU X2 CONEPXKUT ITapaMeTp);

4) TpeHUPOBATh YMEHME pelllaTh KBaIpaTHbIe HEPaBEHCTBA; 3aKPEITUTh YMEHUE pe-
LIATh TEKCTOBBIE 3aJ1a4U.

71T caMOCTOSITETbHOTO OTKPBITHS TIOHSTHUSI HEpaBEeHCTBA C TTapaMEeTPOM pPEKOMEH-
nyetcst BRIMOMHUATD No 410. JI1s1 caMoCTOoATe/IbHOrO OTKPBITHS CITIOCO0a pellleHus Hepa-
BEHCTBA PEKOMEH/IYeTCsI BBITOJIHUTH Ne 411.

[TpuBeneM npumepbl pelieHus ¥ OTBETHI K 3aJaHUsAM 13 TaHHOTO ITYHKTA.

Ne 412

Ilepewiii cnocob pewienus.

Yro0bl 11000€ NeHCTBUTEILHOE YUMCIIO SABJISJIOCH pellIeHMeM JaHHOTO HEPaBeHCTBA,
Heo0X0AMMO, YTOOBI BCe TOYKM IMapaboJibl jexKaia Bbillle ocu X. Tak Kak BETBU Iapa-
GOJTBI HaITpaBJICHBI BBEPX, TO JUIST 3TOTO HYKHO, YTOOBI KBaJIpaTHBIN TPEXWICH B JICBOU
YacTU HEpaBEHCTBA He MMeJ KOPHEii, TO €CTh €ro IMCKPUMUHAHT ObLI ObI OTPULIATE/b-
HBIM. Haiinem qucKpUMUHAHT:

D=(-a)>—411=a*>—4.

Pewim KBagpaTHOEe HEPABEHCTBO OTHOCHU- + +
TEJIBHO a:

a*—4<0 >

a=2 a=-2 —2\_/2 a

TakuM 06pasoM, pelieHHEM HepaBEHCTBa
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x? —ax + 1 > 0 aBisieTcs 11000€ AeiCTBUTENIbHOE YKMCIIO TOIIA U TOJIBKO TOLAa, KOoraa
a e (—2;2).
Omeem: ipu a € (—2; 2).
Bmopoii cnocob pewenus.
Crapumii KoahGUIMEHT KBaIpaTHOro TpexwieHa x> — ax + 1 MOJOXUTEIbHbIH,
[I03TOMY HauMMeHbIllee 3HaueHue QyHKIUU y = x> — ax + 1 gocTuraercs B BeplIUHE
—a

a
Hapa6OJ'H:>IZ Xp= —7 = 5 . 3Ha‘II/IT, HaMMCEHbIICC BHAYCHUEC (.J[)YHKL[I/II/I paBHO

(5 l5)r- 5
4l g 24124 -2 4=
2 2 4 2 4

IMosToMy pelreHreM HepaBeHCTBa x> — ax + 1 > 0 saBisieTcs M060€e IeiiCTBUTENBHOE
2

YMCJIO TOTJA U TOJBKO TOTIa, KOraa >0, 10ectba € (=2;2).

Omeem: ipu a € (—2; 2).

Ne 413

Ilepeuiit cnocob peutenus.

ITpeoGpasyem HepaBEHCTBO, YTOOBI KOO OULIMEHT MPH X2 ObIJI MOJIOXKUTETBHBIM:

2+ (@a+2x—-12022—-(a+2)x+1<0

D=(—(a+2)?—421=a’+4a—4.

YTto0Obl JaHHOE HEPaBEHCTBO MMEIO0 pellleHre, HEeOOXOOAUMO, YTOOBI XOTS Obl OIHA
TOYKa napaboJibl Jexkasa Ha ocu X. Tak Kak BeTBY MapadoJibl HarpaBjieHbl BBEPX, TO s
STOr0 HYXKHO, YTOOBI KBaJpaTHBII TPEXWIEH B JIEBOM YaCTW HepaBEHCTBA UMeEJT OIUH
WJIW 1BA KOPHSI, TO €CTh €70 ITMCKPUMUHAHT ObLT O0JIbIIIE UM PaBEH HYJIS.

PemmM kBagpaTHOE HEpaBEHCTBO OTHOCUTENIBHO a:

a>+4a—-42>0
Dl:42—4'1'(_4):]6+]6:32' \
_—4+\/33 _‘4_‘/3_2

al 2

21 21 _ \/+
a,=-2+22 a,=-2-22 2-22 2 2‘/_

TakuMm 06pa3oM, KBaapaTHbIi TpexwieH 2x> — (a + 2) x + 1 uMeeT XOTsI Obl OMUH
KopeHb IpU g & (—00;—2 — 22| V[ <2+ 223+ 00) -
Omeem: ipu a € (—oo;_2 ~2\2] u[_z +242;+00).
Bmopoii cnocob pewenus.
Crapuimii KoobULMEHT KBapaTHOro TpexwieHa —2x> + (a +2) x — 1 oTpuLIaTe/IbHbIA,
MO3TOMY HanbobIlee 3HaUeHHE YHKIUK y =—2x2 + (a + 2) x — | jocThraercst B BepLIMHE
a+2 a+?2
() = R 3HauuT, HanboIblIee 3HaYeHUE (PYHKIIMU paBHO
2 2 2 2
2(a+2j +(a+2)(a+2j_1:_(a+2) +(a+2) 1.4 +4a+4-8 a’+4a-4 '
4 8 4 8 8
IToatomy HepaBeHCTBO —2x2 + (@ +2) x — 1 > 0 UMeeT XOTs1 Obl OHO PEICHUE TOT-
2
a +4a-4
IIa ¥ TOJIBKO TOTIa, KOoTma s >0, Toecth ac (_oo;_z _ 2\/§] u[_z + 2\/§;+OO) )

napaborbl: X, = —

Omeem: ipu a € (—oo;—z - 2\/5] o [—2 + 2\/§;+oo) .

Ne 414

Crapiuii KoahGUIIMEHT KBagpaTHOTO TpexwieHa 2x> + (a +2) x + 1 moJoXuTeb-
HBbIIA, T03TOMY BeTBU mapadosbl y =2x>+ (a +2) x + 1 HanpaBiieHbl BBEPX. 3HAYUT, [IPU
JII0OOOM 3HAYEHUM TTapaMeTpa a pelieHrue HepaBeHcTBa 2x? + (a +2) x + 1 > 0 HemycTo.

Omeem: O.

Ne 415

ITpu no6om 3HayeHMM mapameTpa a npu x = O mojiyyaeM BepHOE HepaBEHCTBO
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—1 < 0. IToaTomy XOTsI OBI OTHO peIIeHNEe eCTh IIPH JIFOOOM 3HAUYCHUH TTapaMeTpa d.
Omeem: &

Ne 416

Ilepebiii cnocob pewenus.

PellrleHne HepaBeHCTBA 110 AJITOPUTMY OyIEeT UMETh BUII:

1. BBIYncnmTh IUCKPMMMHAHT KBaIpaTHOTO TPEXUICHA, B JICBOI YaCTH HEpaBEHCTBA:

D=(=-2?—41 (1 +k)=4 —4 — 4k =—4k.

2. YKa3aTb 3HaUeHUS mapaMeTpa, IMpu Kotopbix D > 0, HaliTU pellleHre HepaBeH-
CTBa IIPH STUX 3HAYCHUSX IMapamMeTpa:

—4k>0<= k<0

2+~/-4k 2 -4k

X, =— X, =—

7 ? +\ /+

x =1+ J-k x, =1- J-k \/ >

xe(1-v2k;1+v=k) 1 -k — 1+%

VKkazatb 3HaueHUd MapaMeTpa, Mpu KoTopbix D = (), HaliTH pellieHue HeEpaBeHCTBa
TIPU OTUX 3HAYEHUSIX TapaMeTpa:

—4k=0<k=0

HET PELICHUA.

VYkazarb 3Ha4eHUSI MapaMeTpa, 1mpu Kotopbix D < 0, HaliTH pelieHre HepaBeHCTBA
MPU 3TUX 3HAYCHUSIX MapaMeTpa:

—4k<0<=k>0

HET pelleHui.

3. 3amucarb OTBET, yKa3bIBasi COOTBETCTBME MEXIy BCEMU 3HAYSHUSIMU TTapaMeTpa
U pellieHueM HepaBeHCTBa:

Omeem: ipu k > 0 pemieHuii HeT; npu k < 0: x e (l—ﬁ;l+ﬂ) .

OpnHako JaHHOE HEPABEHCTBO MOXHO PEIIUTh 0ojiee pallMOHATBHBIM CIIOCOOOM,
BBIZICIUB TIOJIHBIN KBaapar.

Bmopoii cnocob pewenus.

IMepenumem HepaBeHeTBO X2 — 2x + (1+k) <0 B BUAe (x— 1)> < — k.

Ecnu k > 0, To peleHuii Her.

Ecnu k < 0, To HepaBeHCTBO (X — 1)? < — k paBHOCUJILHO CJIEAYIOLIEMY

|x-1|<v-k o —Jk<x-1<Vk o 1-J-k<x<l+Jk.

W3 pa3gena Anas moBTOPeHUs] YIUTETh MOXET BbIOpATh JTIOOBIE 3aaHUsI, KOTOPbHIE
11eJIeCO00pa3HO MTOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEIOIIUXCS
Y yYalllMXCs 3aTPYIHEHUIA.

PaccmoTrpuM pellleHre HeCTaHAAPTHBIX 32144 TAHHOTO TTyHKTA.

Ne 423*

Peurenne HepaBeHcTBa x> — 2 (a +4) x +4a + 13 < 0 umeeT Bua:

XE[a+4—\/a2 +4a+3:a+4+d’ +4a+3:| ,ecmia*+4a+3>0;
xed,ecma’+4a+3<0.

Pemienne HepaBeHeTBa x2+4 | x| —5< 0:x e [—1;1].

Bce a, Takne yto @> + 4a + 3 <0 (to ectb a € (—3,—1)) yIOBIETBOPSIOT YCIOBHIO.
Ecnu xe a ¢ (—3,—1), To yc10BrE paBHOCUJIBHO CIEAYIOLIEN CUCTEME:

a+4-+a’+4a+3 > -1 - V@’ +4a+3 <a+5
a+4+Na* +4a+3<1 Va’ +4a+3< -a-3

> +4a+3<da*+10a+25 a> —%
& {d?+4a+3<a*+6a+9 & 4> -3 sa=-3
ae[-5-3] ae[-5;-3]

Omeem: a € [—3,—1).
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Ne 424*
Pemrenne HepaBeHcTBa ax? — (3a + 1) x + 3 > 0 umeer Bux:

xe (l;3j ,ecnna < 0; X € (—©;3), ecmn a = 0;
a

a
Pemrenue nepasenctBa x> — 3x +2 < 0: x € (1;2).

xe(—oo;3)u(l;+ooj , €CITH ae(o;éj; xe(—oo;lju(3;+oo) , €CITH aeB;Jroo),
a

1
OYeBUIHO, YTO MTOAXOIAT d < 5

1
Omeem: a < 5

Ne 425*
IMocmoTrpum Ha 1001 mepeBo, pactyliee 4yepe3 ogHo. ITokpacum ux yepe3 OmHO

B yepHblii 1 6enblit nBeTa. bynet 501 uepnoe aepeBo u 500 6enbix. Ho Ha yepHbIe nepe-
BbsI MOTYT MPUWJIETETh BOPOHBI TOJBKO C ONIbIX. 3HAYUT, XOTSI Obl OJTHO YEPHOE IEPEBO
OKaxeTcst 03 BOPOHHBI.

128

Omeem: He MOIJIO.

Ne 426*

3ametuM, utro a’+a+ 1= (a+0,5)>+ 0,75 > 0. [TosToMy BeTBU mapabOJIbI
y=@+ta+t1)x*+Qa-3)x+t(a->3)

HarpaBJIeHbI BBepX. [103TOMy eciu BBITIOTHEHO yenoBue 3amadu, To y (1) < 0:
y()=(@+a+1)+Qa—-3)+(@a—5)=a*+4a—-7<0x aec(-2-11;-2+/11)
Omeem: ae(—Z—\/ﬁ;—2+\/ﬁ) .



I'maa 5. PanuoHnaibHble ypAaBHEHHSI U HEPABEHCTBA

B niaroii mraBe yuammecst pacIiiipsioT CBOM YMEHHMS 10 PEIICHUIO YpaBHEHMIT 1 He-
PaBEHCTB, OHU 3HAKOMSITCS C aJITOPUTMaMU PEIIeHUs IPOOHO-palliOHAIBHEIX ypaBHE-
HUIA, yyaTcs peliaTh paloHaIbHbIe HEPaBEHCTBA U TOKa3bIBaTh UX.

B nepBoM maparpade miepen BBeAcHNEM ITOHSITHS IPOOHO-PAllOHATILHOTO YpaBHEe-
HUsI TIPOBOIUTCS MOATOTOBUTEIbHAS paboTa MO YTOUHEHUIO 3HAHUI yJallluXcsl O Bbl-
TIOJTHEHUM IEVCTBUI ¢ aare0pandecKuMU ApoosiMu ((pOpMYITMPYIOTCS OCHOBHBIE TTOHS -
THSI ¥ IPaBUJIA CITIOXKEHUSI, BBIUUTAHUS, YMHOXCHWSI, IeJICHUS Y BO3BEICHMS B CTETICHbD,
KOTOpBIE SIBJITIOTCSI OTIOPHBIMU B TIPOBEICHUU TTPe0Opa3oBaHUii IpOOHO-paIIMOHAb-
HBIX BBIpaKeHUIT). Bce 3Tu mpaBmiia BBOISTCS ITyTEM COIOCTABJICHMS UX C XOPOIIIO M3-
BECTHBIMM TIpaBUJIaMU IEMCTBUIA HaJl OOBIKHOBEHHBIMU APOOSIMU. OTMETUM, YTO B Kyp-
ce, HaYMHAs ¢ 5 Kj1acca, yJalluMcsT CUCTeMaTHIeCKY MpeUTarainuch 3aMaHus 1o paboTe
¢ ajaredOpanyecKMMu ApoOsSIMU, OAHAKO 3TU 3alaHUST BXOAWUJIU B 30HY OJIMKaMIIEero pas-
BUTHS YYAIITUXCS U HE SIBJISUIMCH 00s3aTeIbHBIMU IJISI BCeX yJaruxcs. biaromaps Takoit
TTOATOTOBKE MaTepyall IIEPBBIX IBYX MYHKTOB Maparpada «PamoHaabHbIe ypaBHEHUS»
BOCITPMHMMAETCSI OCHOBHOI YaCThI0 BOCBMUKJIACCHUKOB KaK yXKe M3BeCTHBIN. OqHaKo
Ha JaHHOM 3Talle 00y4eHHUSI HeOOXOOIUMO YIACIUTh My OJOCTATOYHO BHUMAHUS: YTOU-
HUTb U CUCTEMaTU3UPOBATh MUMEIOIIMECS 3HAHUS yJallluXxcs, YeTKO chopMyIupoBaB
TIOHATHE aJIreOpanmIecKoil Ipoou, 00IacTH ee OIpenciieHNs, OCHOBHOE CBOMCTBO all-
rebpamdeckoil Ipoou, MpaBUJIa BEIMOJTHEHUS apu(PMEeTUIECKHUX IeCTBUIA, B 3aBepIIe-
HUU BBECTHU TTOHSITHE 1I€J0TO, IPOOHO-PALIMOHATBLHOIO U PAIlMOHAIBHOTO BhIPAXKCHUIH.
IToce Toro, KaKk OCHOBHBIC aJITOPUTMBI ACHCTBHUIT ¢ APOOSIMM OyIyT YCBOEHBI, MOXK-
HO TEepeXoauTh K UX KOMOMHUPOBAHMIO MPU MPEeoOpa3oBaHUIX APOOHO-paLIMOHAb-
HBIX BEIpaxkeHuit. [1pu yrmy6aeHHOM M3YyIeHNH Kypca BOCBMMKIIACCHUKY 3HAKOMSITCS
C omnepalmeil IeJeHUst MHOTOWIEHOB B CTOJIOMK, KOTOPast TPUMEHSICTCST UMM TS BbIIE-
JICHUS 11eJIOTO BBIPaXKEeHUSI B APOOHOM. DTU YMEHMS IPUMEHSIIOTCS 3aTEM ITPH PEIICHUN
JIPOOHO-PAIIMOHATBHBIX YPAaBHECHUIT, OHU IIPUTOMITCS yIaIlIMcs 1 B 9 Kitacce, HAIIpH-
Mep, IPU paboTe ¢ HEKOTOPBIMU MOCIEA0BATEIbHOCTSIMU.

OTMeTHM, 4TO yJaliuecst 3HAKOMSITCSI ¢ HECKOJIBKMMHM CTIIOCO0aMU pelIeHUs AP00-
HO-pallMOHAJbHBIX YpaBHEHUU. DTO CIOCOOBI, OCHOBaHHbIE Ha IpeoOpa3oBaHUU
IPOOHBIX BRIpAKEHUH K IIeJIBIM, HA OCHOBHOM CBOIicTBe Tiportopinu (¢ yaetom OJ13),
Ha yCJIOBUU paBEHCTBA ajiredpanyeckoil 1podu HyJI0, a TakKe Ha 3aMeHe MepeMeHHOMI
U BBIACICHUM 1eJ0i yacTu. B o011eoO6pa3oBaTeIbHOM KJ1acCe MOXHO OTrpaHUYUTHCS
U3yYEHUEM TOJIBKO MEPBOTO Crocoba. 3[ech Xe yyauiymecs peliatoT TeKCTOBbIE 3a/1auu,
MaTeMaTUYECKOUN MOIEIbIO KOTOPBIX SIBJISIETCS] IPOOHO-PpallMOHAIbHOE YpaBHEHUE.

Bropoit maparpad mocBsIieH n3ydeHN0 HepaBeHCTB. CHauaja ydJammecss, oopa-
IIAsICh K PEIICHUIO KBAaAPAaTHBIX HEPABEHCTB, BEISIBJISIOT METOI MHTEPBAJIOB, 3aTEM 3Ha-
KOMSTCS C €T0 TIPUMEHEHUEM [IJIST 1IeJIBIX HEPABEHCTB, JIeBask YaCTh KOTOPHIX SIBJISIETCS
Mpou3BeIeHUeM MHOXUTeNel Buaa (x — a)”, tae n € N, 3aTeM ydyaTcsl UCIOJIb30BaTh
ATOT METOJ, PeLIeHUST ISl APOOHO-paIlMOHAJIbHBIX HEpaBeHCTB. B 00111eo6pa3oBaTeib-
HOM KJIacce 3TOT MaTepuajl u3ydaeTcs B 0030pHOM mopsiake. OTMETHUM, UTO 3IeCh Ke
yyaluMmcsl TpeayiaraloTcss HepaBeHCTBA, KOTOPhIE, MPEXaAe YeM HMCIOoIb30BaTh METON
WHTEPBAJIOB, HCOOXOMMMO TIPEIBAPUTEIIHFHO ITPEOOPa30BaTh C TIOMOIIIBIO PA3IOKECHUS
Ha MHOXMUTeIU. B MeHee MoAroToBIeHHBIX KJIacCax 3TU HepaBeHCTBA MOXKHO IMOKa He
paccMmaTpuBaTth (B 3TOM ciydae TepBbIi IIar airopuT™Ma omyckaercs). B 9 xmacce yua-
1LMecs ellle pa3 BEpHYyTCs K UCMOJIb30BAHUIO pa3JIOKEHUsI HA MHOXUTEIU MPU pelIeHU
HEPaBEHCTB U MOJIydyaT BO3MOXHOCTb HAyYUThCSl pelllaTh TaKWe HEpPaBEHCTBA yXe Ha
9TOM 3Tare OOyICHMSI.

3aech Ke yJalidecsl yyaTcsl 1oKa3blBaTb HEPABEHCTBA, OHU 3HAKOMSITCSI ¢ HEKOTO-
pPBIMU 3aMeyYaTeTbHBIMU HepaBEHCTBAMM, CBSI3aHHBIMHU CO CpeIHUMH. OTMETHUM, YTO
B 00111e00pa30BaTeIbHOM KJIacce JOCTATOYHO PACCMOTPETh HECKOJIBKO MPUMEPOB, UTO-
ObI chopMUPOBATh MpPEACTaBIEHNE O TOM, KaK J0Ka3bIBaeTcsl HEpaBeHCTBO. PekomeH-
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IyeTCST OTPAHUYUTHCSI 3HAKOMCTBOM TOJIBKO C IPHEMOM JIOKA3aTeIbCTBA, COCTOSIIEM
B CpaBHEHWM C HyJIEM pa3HOCTH JICBOI M IIpaBoii yacTeil HepaBeHcTBa. [1pu yrmy6ieH-
HOM U3YYEHUM Kypca yJallyecs yJaTcsl He TOJIbKO T0Ka3bIBaTh HEPaBEHCTBA, HO U pe-
IIaTh C UX TTIOMOIIIBIO 3a1a4l HA MUHUMYM W MaKCHUMYM.

XapaKTepncha ACATECJIbHOCTH yUYAIUXCA

[Tpu uzydyeHnn conepxaHusl MATOM IIaBbl yJIaIlIueCs:

* npUMeHAIoMm U3y4YeHHbIE CIOCOOBI AEHCTBUI IS pellleH!s 3a1a4 B TUTIOBBIX U MO~
MICKOBBIX CUTYalIUSIX;

* 000CHO8bI6aAHOM TIPABIIIBHOCTD BBITIOJTHEHHOTO ACHCTBHS C ITOMOIIIBI0 OOpaIIeHUS
K 0011IeMy aJITOPUTMY, OTPEAEECHUIO, CBOCTBY;

* cmposim mamemamu4eckKyr moodeas TEKCTOBBIX 3a/lad, TIEPEBOAS MX YCIOBUE Ha
SI3BIK QJITEOPBHI;

* conocmaeasiom TipaBUIa AeCTBUI ¢ OOBIKHOBEHHBIMU APOOSMU U ITpaBuja aeii-
CTBUI ¢ ajredpanyecKuMu 1poosiMu;

* aHaauzupyrom IPpOOHO-pallMOHATbHbIE BhIPAXKEHUS C LIEbIO ITIOUCKA BO3MOXHO-
CTH YIIPOIIECHUS NX IIPEOOpa3OBaHUS,

* aHaauzupyrom NIpoOHO-pallMOHAIbHbIE YpaBHEHUS C 1IeJIbI0 MToadopa 6oee pauu-
OHAJILHOTO CIoco0a X PeIIeHUS,;

* UCnoab3ylom epaguueckue cxembl IPU PEIICHUU HEPABEHCTB METOJIOM MHTEpBa-
JIOB;

* NpUMeHsAom HEPABEHCTBO O CPEMHUX JIJII HAXOXIAEHUS HauOoblIero (HauMeHb-
11IeT0) 3HaYEHUSI MHOTOUJICHA;

* doka3zvléarom HEPABEHCTBA PA3IMUHBIMU CITOCO0AMM;

* cmposm cnocob deiicmaus TSl pellieHUs HOBOTO TUTIa YpaBHEHUI U HEPaBEHCTB;

* 3anucel8arom CriocoObl IEUCTBUI C TIOMOIIBIO aJITOPUTMOB, BEIOMPAIOT aJITOPUTM
Y UCTIOJB3YIOT €ro JJIs1 BBITTOJHEHUST Pa3IMUHbIX 3a4ay4;

* NPUMEHAIOM NOAYYEHHble 3HAHUA JUISI pELIEHU 3aa4 MPaKTUYECKON HaIlpaBJIeH-
HOCTH.

Oc00eHHOCTH U3yUYeHHS Y4eOHOro ColepKAHUS

ITpu n3yueHuu nsATOH I1aBbI TUTAHUPOBAHKUEM TIpenycMOTpeHbl ypoku OH3, cTpyxk-
Typa KOTOPBIX 00CCITIeYMBACT BHITTOTHEHNE YYIAITUMMCS 1IeJI0TO KOMILIEKCAa YHUBEp-
CaJIbHBIX Y4eOHBIX AeicTBUil. PaccMoTpuM crioco6 opranmsanuu ypoka OH3 Ha npu-
Mepe conepxkaHus yHkTa 5.1.1. «Anrebpandeckue IpoOU 1 UX CBOICTBA».

B 5TOM nyHKTE yyaluecs 3HaKOMSTCS € TIOHSITHUEM ajirebpandeckoii 1poou, odia-
CTU €€ OIpeAe/eHUsI, OCHOBHBIM CBOMCTBOM aJireOpanyveckoil 1podu, YTOUHSIIOT CBOU
TIPEICTABICHMS O €T0 MPUMEHEHUH UIST COKPAIlCHNS allreOpandecKux Ipooeit u mpu-
BEICHUM MX K HOBOMY 3HAMEHATEITIO.

VYpoK OTKPBITHS HOBBIX 3HAHUI BBHICTPAMBAETCSI B COOTBETCTBUHU C TPEOOBAHUSIMU
texHonoruun gesarenbHoctHoro merona JI.I. Iletepcon (cMm. pasnmen «IlpunoxkeHue»).
Ha stane momuseayuu yauteab MOXET MPEMIOXUTh YJYaIlIMMCS BBIITOJHUThL 3alaHue
Ne 458. OTMeTnM, 9TO Ha BOIIPOC O «JIUIITHEM» TPOOU MOTYT OBITh MOJYICHBI pa3Ind-
HbI€ BapMaHTbI BEPHOTO OTBeTa. PeKoMeHayeTcs 0CTaHOBUTBCS HA OTBETE, B KOTOPOM

a
OyzmeT ykazaHa apoOb —. Jlanee peKoMeHayeTcs 3aJaTh BOIPOC O TOM, padoTanu Ju
c

BOCbMUKJIACCHUKH C MOAOOHBIMM APOOSIMU, MOCje 4ero chopMyIrpoBaTh MpoodieMy
HETOCTATOYHOCTU MMEIOIIMXCSI Ha CETONHSIIHWM MOMEHT 3HaHUM O TaKUX IPoO0sX
M YMEHUI1 paboTaTh ¢ HUMU. Jlajiee yunTe b MOXKET ITOIPOCUTD YYAIMXCsI CAENIATh IIPe -
TTOJIOXKEHUST O TEME CETOMHSIIITHETO YpOoKa.

Hanee yyammxcs ciaenyeT Mo3HaKOMUTh C MIOHSITUEM alirebpandeckoit apoou (mpu
3TOM MOXHO OOpaTHThCSI K TEKCTy yuyeOHMKa (3amada 1) WM BHIIIONHUTH 3adaHUC
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Ne 459 3amauHOrO pasmena), BaxKHO 31eCh «OKUBUTH» areOpandecKue Ipoodu paccMo-
TPEHUEM MPAKTUIECKUX, SKN3HEHHBIX CUTYALINIA, TIPX OITMCAHUN KOTOPHIX OHU BO3HU-
karoT. [Tociie yero BBOOUTCS TMOHSITHE O0OJACTU OIpeNeeHUsT alredopandyeckoii 1poou
(Ne 460) u 3akperisieTcss ymMmeHue ee HaxomnuTh (Ne 461). Tak Kak jgajnee ydallMMMCS
OyIeT MCIOJNIb30BAThCSI 3HAK PABEHCTBA MEXIY ABYMSI ajqreOpandyecKuMu APOOsSIMU,
VUUTETb YTOYHSIET €TO CMBICI, 3HAKOMSI YUAIIMXCSI C OTIPeaeIeHUEeM IBYX PaBHBIX all-
redbpanyeckux apooeit. s caMocToSITeTbHOTO OTKPBITHSI OCHOBHOTO CBOMCTBA aJire-
Opanueckoii apoou ncrnosb3yercst Ne 462. B 6oJ1ee moaroToBIeHHOM KJ1acce MOXKHO I10-
3HAKOMWTD YYaIIUXCsSI C OCHOBHBIM CBOMCTBOM ajreOpanyeckoil Apodu 1 pa3BepHYTh
MpobeMaTU3aluIo BOKPYT BIUSHUS MPpeoOpa3oBaHus ApoOeii Ha uxX 00J1acTh onpeae-
nenus (Ne 463).

PaccMoTpuM pumep cmpykmypul OmKpulmusi HO8020 3HAHUSL.

1. Hosoe 3nanue: 0CHOBHOE CBOMCTBO ajredpanyeckoii 1poou.

2. Akmyanuzayus.

Bsecmu: moHsATHE anredpanyeckoit 1poou, 061aCTU ee ONpeneaeHUS, TTIOHITHE paB-
HBIX aJIre0panyecKux Apooeii.

3. 3adanue na npobroe deiicmeue.

CdhopmynmmpyitTe, Ha OCHOBAaHMHM KaKOTO CBOMCTBA BBHINIOJIHEHO TaHHOE ITpeodpa-
30BaHUE:

x'=2x x-2

x*=3x x-3

4. Quicayus 3ampyoHeHus.

S1 He Mory ccopMyITMpOBaTh CBOMCTBO, HA OCHOBAHMM KOTOPOTO BBITIOJTHEHO JIaH-
Hoe npeobpa3oBaHUe.

4 He Mory 060CHOBATb, UTO BEPHO CPOPMYJIUPOBAI 3TO CBOICTBO.

5. Qukcauus npuuunbl 3ampyoHeHUs..

41 He 3HAIO CBOICTB ajnredpanyeckoii Apoou.

6. Lleav yuebroti dessmenvHocmu.

¥Y3HaTh CBOICTBO ajredpanyeckoii Jpoou.

7. Qukcayus H08020 3HAHUAL.

VYyamuecs: 1OKHBI ¢(hOPMYITMPOBATh OCHOBHOE CBOIMCTBO ajreOpanvecKoil 1po-
01, Ha OCHOBAHMU COITOCTABJICHUS TPEICTABICHHOIO B MPOOHOM 3alaHUM IIpeodpa-
30BaHUs ajaredpanyeckoii 1podu 1 yxke U3BECTHOIO UM COKpPAIleHUsI OOBIKHOBEHHBIX
Ipobeil U MPOBEPUTH CBOIO TUITIOTE3y 110 YIeOHUKY. OpraHn30BaTh OTKPHITHE MOXKHO
C TIOMOIIIbIo TeKcTa 3agaHust Ne 462,

Ha smane nepsuunoeo s3axpennenus peKOMEHIYETCS BBITOJHUTD 3amaHust Ne 463 —
Ne 466 (a, B), TSI camocmoamensHoi paboms! y4aIIMMCI MOXKHO IPeaaoxXuTh Ne 466(0, r).

Ha smane exarwouenus 6 cucmemy 3nanuil peKOMEHIyeTCsl BBITOTHUTL Ne 470 (a).
Ecnau yautenp He 3aHUMAJICS TIPOTICACBTUKON ITOCTPOCHUS MOTOOHBIX TPachUKOB (CM.
Ne 321 — Ne 325 mynkra 3.1.1), Torma cHavyaja Hy>KHO BBITIOJTHUTH N 469, 4TOOBI 1aTh
YYaIIMMCS BO3MOXKXHOCTh CAMOCTOSITEIIBHO TIPOBECTH PACCYKICHMSI, TIO3BOJISIONINE UM
B JaJIbHEHIIIEM CTPOUTH rpaduK (GYHKIINH C «BBIKOJIOTOM» TOUKO. OTMETHM, YTO 3TOT
MaTepurall MOXKeT CTaTb OCHOBOI OpraHu3aluu otaesbHoro ypoka OH3.

Ha aramne nosmopenus pexomeHnmayetcst BHITOTHUTE Ne 478 (a, B), 4TOOBI TTOATOTO-
BUTb YYallIMXCs K BBIMOJHEHUIO aHAJIOTMYHBIX MTpeoOpa3oBaHuii ¢ aaredpanyecKuMu
IpoOSMU Ha ciemylomeM ypoke. Ha aTare pegexcuu yaammMcst TIpemyiaraeTcsl ole-
HUTB ITPOLIECC U PE3YJIBTAT CBOE pabOThI HAa YPOKE.

Kpome ypoka OTKpBITHS HOBOTO 3HaHUSI, OCHOBHBIC CTPYKTYPHBIE 3JIEMEHTHI KOTO-
pOTo pacCMOTPEHBI BhINIE, TUTAHUPOBAHUEM TIPELYCMOTPEHBI U JIPYTHE TUTIBI YPOKOB:
YPOKU pegaekcuu mpeHUpo8oYHO20 U KOPPEeKUUOHH020 MUNoe, Tae yJalluecsl BbIpadbaThl-
BaIOT M 3aKPEIUIIIOT CBOC YMCHNE IIPUMEHSITh HOBBIC TIOHSITUS U CITOCOOBI ACHCTBMIA,
y4aTCsl CAMOCTOSITEJIbHO BBISIBJISITh M UCITPABJISITh CBOM OIIMOKM,, KOPPEKTHPOBAThH CBOIO
YUYEOHYIO 1esITeIbHOCTbD.
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B TeueHue n3ydyeHUs MATOM IIaBbl YYalMMCS IPEIIaraloTcsl CChJIKM Ha BBIITOJ-
HUTb IBa DKCIIPECC-TECTa, KOTOPhIE MOXHO MCIIOJIb30BaTh IJIs1 ypoKa pedIeKCuu Uin
B Ka4yeCTBE JJOMallTHEel paOOoThI.

[InanupoBaHueM Takxke MPEIYCMOTPEHBI YPOKU obyuaroujeeo xowmpoas. Ilepen
TIPOBEIECHNEM KOHTPOIBHOM pabOThI pEKOMEHIYETCS TIPOBECTH YPOK peIIeKCHH C MC-
MOJb30BaHMEM COJEPXKaHMSI COOTBETCTBYIOLIETO pa3fesa «3a1adyu 1151 CAMOKOHTPOJISI».

§ 1. PanyonanbHbie ypaBHeHuUs
I1. 5.1.1. AnredpanyecKue Ipodu U X CBOICTBA

OcHoBHBIE coaepzkaTeibHbIC 1IN

1) chopmupoBaTh MMOHSITHS aJITeOpanIecKoil IpoOH, paBHBIX aJireOpanIecKuX IpO-
Oeii, obsacTu ompeneseHUs: anredpanvyeckoil 1podbu; OCBOUTh YMEHUE HAXOAUTh 00-
JIacTh onpeeaeHus ajJredpandyeckoi 1poou;

2) MO3HAKOMUTb YYalIMXCS C OCHOBHBIM CBOMCTBOM ajiredpanyeckoit 1poou;

3) MOCTPOUTH AJITOPUTM COKpaIlleHUSI ajredpandyeckoit npodu u chopMUpoBaTh
YMEHHE eTO IIPUMEHSITH;

4) MOBTOPUTD AITOPUTMBI IEUCTBUI ¢ OOBIKHOBEHHBIMM APOOSIMU; 3aKPETTUThH YME-
HUE pacKJIagbIlBaTh MHOTOWICH HA MHOXMWTEJIN; TTIOBTOPUTH ITOHITHE JTMHEHHOTO ypaB-
HEHMSI ¢ ABYMSI TTIepEMEHHBIMU, 3aKPEITUTh YMEHUE CTPOUTH €T0 TpadrK; TPeHUPOBATh
YMEHME pelllaTh HepaBEHCTBA C MapaMeTPOM.

I BBemeHUWST TIOHATUS ajireOpamdecKoil ApoOM PEeKOMEHIYETCS BEHITIOTHUTH
No 458—459. [1ng caMOCTOSITEIbHOTO OTKPBITHS TTOHSITHSI 00JaCTU OMpee/IeHUsI ajre-
Opanueckoii ApoOdu peKOMEHAYeTCsI BEITOIHUTL Ne 460.

J171s1 caMOCTOATENbHOTO OTKPBITHS OCHOBHOTO CBOICTBA ajredpanyeckoit ipoou pe-
KOMEH/IYeTCsI BBITTOJHUTL No 462,

J1J1s1 cCaMOCTOSATENbHOTO OTKPBITHS BJIVSTHYSI TTPe0Opa3oBaHMs aredpandeckoii 1po-
60U Ha ee 00JIaCTh ONpeaeIcHUsI PEKOMEHIYETCs BBIIOJTHUTD No 463,

Eme pa3 momuepkHEM, UTO YUUTEIb 6blOUpaem mMoAbKO 00HO 3HAHUe TSI OpraHU-
3allMd CaMOCTOSITEJIbBHOTO OTKPBITHSI TOTO 3HAHUS y4YallMMUCS, OCTaJIbHbIE 3HAHUS
BBOISITCS YIUTEJIEM, HalIpuMep, IyTeM ITOIBOISIIETO auajaora. Tak, HalpuMmep, ecm
CaMOCTOSITEeIbHASI IeSITeTbHOCTh YUallluXcsl OyAeT HalpaBjieHa Ha OTKPBITHE OCHOBHOTO
CBOICTBa IPOOM, TO BOIIPOC BIUSHUS ITpeoOpa3oBaHMsI ajredpandeckoit 1poodu Ha 00-
JIACTh OTIPEICICHUS 3TOM APOON OOBSICHSIET YIuTeNb. EC/IN ke yIuTeTh paccKa3bIBaeT
yyauimmcs 00 OCHOBHOM CBOMCTBE APOOH, TO, KaK BIMSIET MpeoOpa3oBaHue Ipodu Ha ee
00JIaCTh OMpeIeNICHUs, YUaIINecs BRISICHSIIOT CaMHU B TIpoliecce COOCTBEHHOM yueOHOM
JIeSITeTEHOCTH (BBISBIISTIIOT IPOOJIEMY, CTaBSAT 1IEIb, BEICTPAWBAIOT MTPOEKT OTKPBITHS
W IIPOBOMSAT UCCETOBAHNE B IPYIIIAX).

ITpuBeneM npuMepbl pelieHns ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 461

a) O061acThIO OIpeneICHMS IPOOU SIBISIETCS MHOXECTBO YUCET X TAKUX, YTO

x—1#0ex# 1.

Omeem: x € (—o0; 1) U (1; +o0).

B) O0GJ1aCThIO OMpeneaecHUs APOOU SIBIISIETCS MHOXKECTBO YKMCEN X TAKUX, YTO:

X -x20 ox(x—1)#0=x#0ux* 1.

Omeem: x € (—o0; 0) U (0; 1) U (1; +o0).

1) J1jist Toro, 4TOObI OTBETUTH Ha BOIIPOC, HAZO PEIINTh ypaBHEeHHue x> — 5x + 6 = 0.

Mo Teopeme, o6paTHoil Teopeme Buera: ecnm x, +x, = 5,ax,* x, = 6, TO X, U X, —
KOpHU KBajipaTHOro ypaBHeHus. [Tonbepem Takue yucia: 2 u 3.

Torma obaacTbio onpeaeaeHus ApoOU SIBJISIETCS MHOXKECTBO YMCEN X TaKUX, YTO:

X2=5x+6#0<=x#2ux#3.

Omeem: x € (—o0; 2) U (2; 3) U (3; +o0).
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Ne 464

IIpoBenem npeoGpa3oBaHus JAHHOM IPOOU U COKPATUM €€ Ha OOLIMIT MHOXUTEb,
MpencTaBuB ApoOb B 0oJiee MPOCTOM BUJE:

4a-a’ a(4-q) 4-a a-b  —(b-a) 1

ab+a a(b+1) b+l B-a' (b-a)b+a) b+a’

4b—a  4b-a 1 a-b  a-b 1

4 —ab b(4b-a) b’ (b—aP (a-b} a-b’

b-a __ b-a 1 (a-b)’ _(a-b) :(a—b)zz_( B

B - (h-a)b+a) (b+a)’ b-a —(a-p) -1 “
Ne 465

IIpoBenem mpeoOpa3oBaHUs JaHHOU NPOOU, TIPUMEHSIST opMyabl COKPAUEHHO20
VMHOMCEHUS, CNOCOO 2PYRNUPOBKU, U COKPATUM €€ Ha OOIIMI MHOXMUTEb, IPEICTABUB
JIpoOb B 00Jiee TPOCTOM BUIE:

a-b  (a-b)a+b) a+b

a’ —2ab+b’ (a—b)}  a-b’
6) X’ +5xy—-6y" X +6xy—xy—6y’  x(x+6y)-y(x+6y) (x+6y)(x-y)

X —dxp+3y° X —xy-3xp+3y° x(x-y)-3y(x-y) _(x—y)(x—3y)_
_ x+6y

a)

x=3y’

Ne 466

IMpoBenem npeobpa3oBaHUsI TaHHOW APOOU, npumMeHss hopmyasbl COKPAUEHHOL0 Y M-
HOJICeHUs1, meopeMy 0 PA310JCeHUU K8AOpamHo20 mpexyieHa Ha MHoJcumenu, U COKpaTUM
ee Ha oOIIMif MHOXUTEb, TIPEICTaBUB APOOh B O0JIee IPOCTOM BUIIE.

a)

1) x?— 15x+ 50 =0.

Mo Teopeme, obpatHoit Teopeme Buera: eciu x, + x, = 15, a x, - x, = 50, TO X, M X, —
KOpHU KBajapaTHoro ypaBHeHus. [Tonbepem Takue yncna: 5 u 10.

2) Pa3znoxum Ha MHOXUTENN KBAJIPATHBIN TPEXWIEH 10 TeOpeMe:

€CJIM X, Y X, KOPHU KBaJIpaTHOTO TpexuieHa ax* + bx + ¢, 1o ax* + bx + ¢ = a(x —x ) (x — x,).

Momyugaem: x* — 15x + 50 = (x — 5)(x — 10).

Torna:
x2—15x+50:(x_5)(x—10):x—10:x_10.
x-5 x=5 1
B)
D3x*+2x—1=0
1
Tak xak a + ¢ = b, To x, = —1, Torna no reopeme Buera X, :g :
2) 3x2+2x—1:3(x—%j(x+l).
Torpa:
1
321 3(x_§j(x+l) _ 3x-1
X+l (x+D(x2 —x+1) x*—x+1"

B Ne 469 ygamuecs etme pa3 yTOYHSIIOT aJITOPUTM IOCTPOCHUS TpadrKa PyHKIINH,

KOTOpasi BHELITHE HEe MTOX0Ka Ha M3y4eHHbIe (DYHKIIMU 1 TTPUBOIUTCS K 3HAKOMOMY BUILY
MyTeM COKpAIlCHUS.

HarmoMmHuM, 4TO 3TOT aITOPUTM MOXET UMETh CJICAYIOIINI BUA:
1) HaliT 00JIaCTh OTpeneaeHUST NCXONHON (DYHKIIMY;
2) npeoOpa3oBaTh UCXOMHYIO (DYHKIIUIO, BBITIOJIHUB COKPALICHUE;

3) mocTpouThb rpacuK MoJydyeHHO! (PYHKILIMU Ha 00JaCTH ONpeaeeHUs] UCXOIHOM
(BbIKAJIBIBAsI HY>KHBIE TOUKHM TpaduKa MoIydeHHOM (PyHKIINK).
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PaccmoTpum Ha mpumepe Ne 470, Kak TpUMEHSIETCS 3TOT aITOPUTM.

Ne 470
x -8
YA

B) V= x=2
1. Onpenenvim 0GnacTh onpeneneHus PyHKIUU:
X —2#0< x #2, To ecTb X € (—w0; 2) U y:x2+‘2x‘f4,‘x‘¢‘2

01—

~—

CTOSIIIYIO B TIPaBOM YaCTU JaHHOM (POPMYJIBI:
3_ _ 2
X -8 (x-2)(x +2x+4):x2+2x+4_ \ I
x-2 x=2 \ J
3. IMoctpoum rpacduk GyHKUMU, 3aAaHHON
HOBBIM IIPABWJIOM Ha O0JIACTU OIpEIe/ICHUS 1C- ]
XOIHOIA: \ / 2
y=x*+2x+4 \ 1
5 >
Ly =1 (=12 +2 (-1) +4=3. O X

U (2; +o0).
2. Tlpeobpasyem anreGpanyeckyio ApoOb, \
\\

L=
N

X =—-——=—
B

y=x’+x+4sy=x+1)>2+3.
I'paduk byHakum y = (x + 1)? + 3 moxy4uM ¢ MOMOIIBIO IBYX MapaUIeTbHBIX ITepe-
HOCOB Tpaduka GyHKIMHU y = x? BIOJAb ocl Ox BJIeBO Ha | enMHUILy U BIOJb ocu Oy

BBEPX Ha 3 eIMHULIBL.
BoInosmHUM «caBUT» TTapaboJibl TaK, YTOOKI ee BepllrHa Obljia B Touke (—1; 3).

0 2

X
4 12
B IIOCTPOCHHOM Fpa(bI/IKe «BBIKOJIEM» TOYKM, KOTOPBIM HE COOTBETCTBYIOT 3HA4YC-

y
HUS 13 00JTACTH OTpeAeSIeHUs NCXOTHOM (PYHKIINU: X # 2.

_x'—13x7+36

n)y=——_——"_.
) (x=2)(x-3)
1. Onpenenum obs1acTh onpeneaeHus: PyHKIUU:

x—2)(x—3)#0<=x#2ux+* 3, T0 eCTh
X € (—o;2) U (2; 3) U (3; +o). y

2. IIpeobpasyem anredbpamyeckyro ApoOb, CTOSI- e ro
IIIYIO B MPaBO YaCTU TaHHOU (POPMYITBI: y= x2+ 5%+ 6, H
X —13x7 436 (x-2)(x+2)(x-3)(x+3) _ x#2,x#3 i .'
(x-2)(x-3) (x-2)(x-3) ,' :
=(x+2)(x+3)=x"+5x+6 \ | '

1
I‘ Y
1

Pasnoxum MHorouneH x* — 13x2 + 36 Ha MHOXUTEN

IMyctbx?=t, Tornatr=4,r=9, ux*— 13x2 + 36 =

——
T —r——

=X —-4HX*-9)=x—-2) (x+2) (x—3) (x+3).

3. Iloctpoum rpacduk (yHKILMU, 3aJaHHON HO-

BbIM IIpaBUJIOM, Ha obactu OIIpeacICHUA WCXOITHOM:

—
| =T
f—

| =T

y=x*+5x+6
5
X, =-7—=-25;y=1(=252+5 (=25 +6= I
=-0,25. [
y=x2+5x+6<y=(x+2,5>-0,25. \
LA 1
\ I 1y
1

I'paduk dynkuu y = (x + 2,5)>—0,25 nonyuum

=Y

C ITIOMOIIBIO ABYX IMapalJICJIbHBIX IEPEHOCOB FpaCbI/IKa
\ !
Flrh

=)
\

dyHKUMK y = x? BOOJb Ock Ox BJIEBO HA 2,5 €AMHUILIBI

1 BAOJIb OCH Oy BHU3 Ha Z CAVMHMUIILI.
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1
BoinonmHuM «caBur» mapabdoJibl Tak, YTOOBI ee BeplirHa Oblia B Touke (—2,3; 1 ).

X 2 3

y 20 30
B noctpoenHoM rpaduke «BbIKOIEM» TOUKU, KOTOPBIM HE COOTBETCTBYIOT 3HAYEHUSI
13 00JIaCTU OTIPENETICHUSI UCXONHON DYHKIMU: X = 2 U X = 3.

Ne 475

ITprMeHUM aaroOpyTM MIPUBEIECHNS alredpandeckux Apooei K 001eMy 3HaMeHATEIO.
b a-b

B)

a+b’ a' -p*’

1. Ecin BO3MOXHO, pa3JIOXKMTb 3HAMCHATCIN BCEX )1p06eI7I Ha MHOXUTCJIN:

at—b*=(a®>—b*) (a*+ b)) =(a—b) (a+b) (a®>+ b?)

2. Haitti O3, TOMHOXWB OAVH U3 3HAMeHaTesneil [pobeil Ha HeIOCTAIOIINe MHOXH -
TeJIM U3 3HAMEHaTeNeil IPYruX Ipooeit:

(a—b) (a+b) (a®>+ b?

3. Haiitu JOITOJTHUTECJIbHBIE MHOXKUTECIIN.

b((afb)(aZerZ)

a+b
4. INpuBectn gpodbu K O3:
b _(ab-b*)a* +b*) a-b
a+b a* -b* a'-b*’
(a —b).

ITOJTYYCHHBIC I[pO6I/I MOXHO COKpaTUTb Ha

a+b b
D iab+b @b
@—-b=(@—-b)a®+ab+ b
a+b "t a-p b

Frabib’ @b " d b

W3 pa3nena i noBTOpeHusi peKOMeHIyeTcsl BBIMOMHUTD Ne 477 — Ne 480 u Ne 484,
OHU MOMOTAIOT YYaIlIUMCSI BCIOMHUTD QJITOPUTMBI IEMCTBUI C OOBIKHOBEHHBIMU JIPO-
OSIMU U OCBOUTD aJITOPUTMBI ICUCTBUN ¢ anredOpanyecKuMu ApoOsIMU. YUUTETb MOXET
BBIOPATh U IpyTHE 33JaHUsI, KOTOPbIE LIEI1eCO00pa3HO MOBTOPUThH C KOHKPETHBIM KJlac-
COM, B 3aBUCUMOCTHU OT UMEIOLIMXCS Y YUAIIUXCS 3aTPyTHEHUIA.

PaccmoTpuM pellieHre HecTaHAAPTHBIX 32124 TAHHOTO MTyHKTA.
Ne 503*
Ilepsoe pewienue. 3ameTm, 4TO
adtatl=a+t2i+t1-a=@+1)-a=@+1—-a)a*>+1+a)
ITosTomy
a-a+l a-a+1 o1
a'+a+1 (@ +1-a)@+1+a) @ +a+a
Bmopoe pewenue. JJOMHOXUM YHUCIUTENb U 3HAaMeHaTeNb Ha a’—1=(a — 1) (a + 1):

(a-D@a+D(@®-a+1) _(a-D(@+1) _a-1 _ a-1 _ 1
(> -1)(a* +a*+1) a’ -1 -1 (a-1)*+a+1) d +a+l
Omeem: ———.
a +a+1
Ne 504*

a*+4b*=a* + 4a’h? + 4b* — 4a’h* = (@ + 2b%)? — (2ab)? = (a* — 2ab + 2b*)(a? + 2ab + 2.

I1. 5.1.2. JleiicTBuUs ¢ ajredpandecKuMHu IpoosaMu

OcHoBHBIE coaepKaTe/IbHbIC IEJIN:

1) TOCTPOUTH ANITOPUTMBI ACHCTBUIA ¢ alreOpandyecKUMU APOOSIMHU M CHOPMUPO-
BaThb YMEHUE UX MPUMEHSITh;
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2) chopMupoBaTh MPEACTaBICHUE O LIeJIOM, IPOOHO-PALIMOHATBLHOM U palliOHAIb-
HOM BBIPaXKECHUSX;

3) TpeHupoBaThb yMEHNE HaXOAUTh 00JaCTh ONpeae/eHusl alredpandyeckoii 1poou,
COKpallaTh U IIPUBOAUTE K HOBOMY 3HAMEHATEJIO ajireOpandecKue ApoOH; IOBTOPHUTH
TIOHSTHSI, UCITONIb3yeMbIe TTPU BEITTOTHEHUHN JEJICHUST YUCENI B CTOJOUK («yIJIIOM»); 3a-
KpEeIuTh YMEHUE BBITIOIHSITH IeICHE C OCTATKOM, ITIOBTOPUTH CITOCOO BBIACIICHUS 1Ie-
JIOM 9acTU B OOBIKHOBEHHOI IpOOM; 3aKpeNUTh YMEHHUE pellaTh CUCTEMBI JIMHEWHBIX
YpaBHEHUII C ABYMSI IICPEMEHHBIMH.

H71s1 caMOCTOATEIbHOTO OTKPBITHSI CITOCO0A CIIOXKEHMST M BBIYMTAHUS alredopamde-
CKHUX Ipo0eli peKoMeHmyeTcsl BBIMOTHUTH No 505. JIjIsl caMoCTOATE/bHOTO OTKPBITHS
crnocoba yMHOXEHMST ajredpanyeckux 1pooeil peKkoMeHayeTcs BRIMoaHUTb Ne 510. s
CaMOCTOATENbHOTO0 OTKPBITHSA CITIOCO0a Ae/eHUsT anredpandyeckux Apooeil peKoMeHay-
eTcsT BRITTOTHATL N2 513 — Ne 515. JIiist caMoCTOSATEIbHOTO OTKPBITHS TTOHSITHST 11€JIOTO,
JIPOOHO-PAIIMOHAIBLHOTO W PALIMOHAIBHOTO BBIPAXKCHUS PEKOMEHIYETCS BBITTOJHUTH
Nes520.

[TpuBeneM npuMepbl peleHns M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 508

CHauaJia MpuBOAUM ApOoOU K 0OIIEMY 3HAMEHATEI0, a 3aTEM BBITIOJIHUM JEMCTBUSI.

a)

1) UYToObI pa3ioXuTh KBaAPATHBIN TPEXWIeH HA MHOXKUTENN, HaliIeM ero KOpHU:

X x, =—6
X +4x-12=0 <
x,=2
1 X [(x+0 X xX+6 x
2) +— = + = + =
x=2 x +4x-12 x-2 (x-2)(x+6) (x=2)(x+6) (x=2)(x+6)
3 2x+6
(x=2)(x+6)
0)

1) UToObI pa3ioXUTh KBaApaTHbINA TPEeXUJeH Ha MHOXUTEIN, HaliIeM ero KOpHU:
2+x—-3=0

Tak kak a + b + ¢ =0, o x, = 1, Torna o reopeme Buera x, = _E .

2)

2 N X B l _ 2(x71 . X B 1(2x+3 _
2x+3 2x7+x-3 x-1 2x+3 (2x+3)(x=1) Qx+3)(x-1)
C2x-2+x-2x-3 x-5
CQx3)(x-D Qx+3)(x-1)

Ne 509

CHauana npuBeneM Ipoou K o0leMy 3HaMeHaTeN o, a 3aTeM BbITTOJIHUM NIEACTBUSI.
1) UToObI pa3noXuTh MHOTOWIEH Xy — X — 4y + 4 HAa MHOXUTEIU, MPUMEHUM CIO-
€00 TPYNITUPOBKMU:
xy—x—4y+4=0y—x)+(-dy+4)=x@p-D—-4Q@-1)=@—-1) (x—4).
2)
> 416 ley+x’ oy’ +16 16y+x’ gy +16-16y—x’
(y=-D(x-4) w-x-4y+4 (y-1)(x-4) (y-Dx-4)  (y-1)(x-4)

(3 —x?) +(16-16y) _ x*(y=1)-16(y=1) _(y=1)(x-4)(x+4) _x+4 __

+4

(y-1)(x-4) (y-1)(x-4) (y=1)(x-4) 1
Ne 511
e)
1) PasnoxuM KBagpaTHBIN TpexwieH 2x* + 5x + 2 Ha MHOXUTEIH.
2+ 5x+2=0
D=5-422=25-16=9
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5449 1 -5-9
xl = = T x2
2-2 2 2-2
1
23> +5x+2= 2(x+5j(x+2) =(2x+1D(x+2)
2) Haiinmem mipou3BencHNE YUCIUTENEH M 3HAMeHAaTe e MCXOMHBIX APOOEii.
42X +5x+2 4-Qx+1)(x+2) _2x+4

2x+1 2x (2x+1)-2x x

Ne 512
( xX-y T - (x—y)3 X =3y 4307 -y

) 2x+3y (2x+3y)3 8x* +36x%y +54xp> +27y°
Ne 516
e)
1) Paznoxum MHOrowieH x* — 5x? + 6 Ha MHOXKUTEIH.
xX*=5+6=0
IMyctb x2 = ¢. Torma peimm ypaBHeHUE OTHOCUTENTBHO f:
£ -5t46=0 @T"z

=3

P—=5t+6=({—-2)(t—-23)
BrinosHuM o6paTHyIo 3aMeHy: x* — 5x? + 6 = (x? — 2)(x? — 3).
2) UToOHbI pa3nenuThb Ipodr, YMHOXKUM TIEPBYIO Ipo0b Ha IpoOb 0OPaTHYIO BTOPOIA,
U YIIPOCTUM IOJYYEHHYIO IPOOD:
x'=5x7+6 X -2 (x2-2)(x? -3) xt (-2 -3)xt (¥2-3)-x7
: = > = = =

x’ x* X x' =2 x*(x2=2) 1
=(x?-3) x?
Ne 517
| x+12 ( x-3 9 ] 2x-1
a . - = .
x -9x (2x*+5x-3 9-x’ x?

BoinonHuM ynpolieHue 1o nopsiaky AeiicTBUiA.
1) Pa3noxuM Ha MHOXUTEIM KBaApaTHBIN TpexwieH 2x> + 5x + 3.
2+ 5x+3=0
D=5—-42(-3)=25+24=49

—5++/49 1 ~5++/49
xl:—z—’ x2:—2—3

2-2 2 2-2
1

2x? +5x—3=2(x—§j(x+3)=(2x—1)(x+3).
A TeTiepb BHITIOJIHUM BBIYUTAHUE aiTeOpalmdecKuX aIpooeii:

x-3 9 x-3"3 . 92x- X —6x+9+18x-9
2x°+5x-3 9-x (2x-D(x+3) (x-3)(x+3) Qx-D(x+3)(x-3)
3 X’ +12x

(2x-D(x+3)(x-3)

x+12 x> +12x _x+12 2x-D(x+3)(x-3) _
X =9x (2x-1)(x+3)(x-3) x-9x x*+12x
_(+12)-Qx-D(x+3)(x-3) _2x—1

- 2

x(x=3)(x+3) x(x+12) X

Ne 519

1 1

a_b_c-(l b+ _azj_ b—a—c a —ab+ac
1 1 2h¢ " abe 2

a b-c
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BbIIOIHUM YIIPOLIEHHE 10 MOPSIAKY ASHCTBHIA.
B+ —a® 2be-b-c+d a—(b-c)

1) 1-

2bc 2bc 2bc ’
b—c—a
) 7_E.a2—(b—c)2:b—a—c:a(b_c).az—(b—c)z. abc
L 2bc abc  b-—c+a 2bc b—a-c
a b-c a(b-c)
_(b—c-a)-(a~b+c)a+b-c)-abc _ala—b+c) _a —ab+ac
(b—c+a)2bc'(b—a—c) 2 2

W3 pa3nena ayig noBTOpeHUs: BaXXHO 00paTUTh BHMMaHMe Ha Ne 527 — Ne 529, ko-
TOpbIe TOTOBSIT YYalllMXCS K M3YYEHUIO MYyHKTa «AJreOpandeckue ApoOUu U JejeHue
MHOTOYJICHOB». YUUTEIb MOKET BBIOPATh 1 IPYTHE 3aJaHNsI, KOTOPBIE 1IeJIeCO00pa3HO
MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTH OT UMEIOILIMXCS Y YJallMXCs 3a-
TPYAHEHUI.

PaccmoTpuM pellieHre HeCTaHAAPTHBIX 33724 JaHHOTO IMyHKTAa.

Ne 546*

PaspexeM Tpu MUPOXKHBIX Ha IBE paBHBIE YACTH, 1 YE€THIpe — Ha TPU paBHBIE YaCTHU.
B utore moayyuTcs ecTh LEeabIX MUPOXKHBIX, IECTh MOJOBUHOK U 12 KycoukoB o 1/3
NUpOoKHOTO. Ternephb He CJI0XKHO pa3le/IuTh UX Ha IIeCTEPBIX peOsIT.

Omeem: MOXHO.

Ne 547*
IIpeobpaszyemM naHHOE PaBEHCTBO:
2 2
28 by 2 s 3 —ab, b
a+b a->b a -b
Ecimn b =0, To a =0, 4To MpOTUBOPEUYUT YCIOBUIO a # * b. 3HauuT, a = 3b. Torga:
3a-b 8_b 4
a+5b 8b
Omeem:1.

I1. 5.1.3. AnreOpanyeckue ApoOH U JeIeHHe MHOTOYJIEHOB

OcHoBHBIE coaepzkaTejibHbIC eI

1) cdopMupoBaTh MOHSITUE TOTO, YTO 3HAYUT Pa3ACIUTh MHOTOWICH HA MHOTOWICH
C OCTaTKOM; ITOHSITHE IPaBUJIBHOI 1 HEIIPaBUIILHOM ajredpanmdecKoii 1pobeii;

2) MOCTPOUTD AJITOPUTM AeJIEHUS] MHOTO4YWIeHAa Ha MHOTOWIEH U C(DOPMUPOBAThH yMe-
HHE ero TIPUMEHSITh; C(hOPMUPOBATH YMEHME BBIICISATH IIETYIO YaCcTh 13 areopandecKoit
Ipoou;

3) TpeHUpOBaTh YMEHUE BBITIOJHSITh JEUCTBUS C aareOpandecKUMH IpO0SIMMU;
3aKpeNUTh YMEHUE pelllaTh CUCTEMBI JIMHEIHBIX YPaBHEHUM ¢ IBYMSI TTIepeMEHHBI-
MU,

4) TOBTOPUTB U3BECTHHIC CITOCOOKI PEIICHMS YpaBHEHUIA 71T TOATOTOBKY BBEICHMUS
CMOCOOO0B pellIeHUsT APOOHO-pallMOHATBHBIX YPaBHEHMIA.

15T caMOCTOSITETbHOTO OTKPBITHSA aJITOPUTMA IEJCHNST MHOTOWICHA HA MHOTOWICH
pekoMeHayeTcs: BBIMOJHUTE Ne 548 — No 551. [l BBeOeHUST MOHSATHS TTPaBUIIBHOMN
¥ HETIPaBWJILHOM aJre0pandecKmnx 1pooeit MOXKHO MCITOIb30BaTh No 555.

ITpuBeneM npuMepsl pellieHus ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 549

a) 2x*+3x?+4x—3 6) 4x?+4x-3
Tt —x? T4x2—2x
4x*+ 4x — 3 6x—3

B pPE3yJabTaTC BbIYUTAHUA CTCIICHU TIOHU3NINCD.
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Ne 550

2+ 2x+3)(2x— 1) =23+ 42+ 6x — x> — 2x — 3 =2x*+ 3x?+ 4x — 3.

1) Tak kak (x> + 2x + 3) (2x — 1) = 2x3+ 3x?+ 4x — 3, TO €C/IM YMHOXUTb MHOIOY-
JieH 2x — 1 Ha x? + 2x + 3, To moay4duTcst MHorousieH 2x° + 3x2+ 4x — 3.
2x +3x" +4x-3 _ (x> +2x+3)(2x—1) _

X +2x+3 X +2x+3
20 +3x7 +4x-3  (x? +2x+3)(2x—-1)
3) =

2x—1 2x—1

Omeem: 23+ 3x>+4x—3; 1) x>+ 2x + 3;2) 2x — 1; 3) x> + 2x + 3.
Ne 551
a) Pasmenm muorowreH 3x°+ 12x* — 21 Ha ogHOWIEH 3X° B CTONOUK:

3x0+12x* — 21 [3x?
3x¢ X3+ 4x

12x* — 21
12x*
—21
3HauuT, 3x0+ 12x* — 21 = 3x3 (x3 + 4x) — 21.
ITpoBepuM 3TO YMHOXKEHUEM:
3x% (3 + 4x) — 21 = 3x° + 12x* — 21.
OTMeTHM, 4TO, BOOOIE TOBOpsI, Takasi IIpOBepKa He TpeOyeTcs M BBIOJHSIETCS
3[1eCh, TAK KaK TOro TpedyeT (hOpMYIMPOBKA 3aJaHUSL.
6) Paznenum mHorouneH 18x? — 27x +10 Ha aByuwieH 3x — 2 B CTOJOMK:
18x2—27x+ 10 |3x—2
18x2— 12x 6x—5
—15x + 10
—15x + 10
0
3naunr, 18x2 — 27x +10 = (3x — 2)(6x — 5).
IIpoBepuM 3TO YMHOKEHUEM:
(B3x —2)(6x — 5) = 18x2 — 15x — 12x +10 = 18x? — 27x +10.
B) PaznenumM mHorowieH x° + 6x* — 19x° + x? + 8x + 4 Ha MHOrOWIEH X* + 8x° — 3x? —
— 5x — 2 B CTONOUK:
X +H6xt—193+x2 +8x +4 |x*+8x*—3x2—5x—2
x5 4 8x* —3x3 —5x* —2x | x—2
—2x* — 16x3+ 6x* + 10x + 4
— ' —16x3+6x2+ 10x+ 4
0
3uaunr, x°+ 6x* — 19x> + x2+ 8x + 4 = (x* + 8x% — 3x? — 5x — 2)(x — 2).
IIpoBepuM 3TO YMHOKEHUEM:
A+ 8 =32 —5x—2)(x—2)=x"+8x* = 3x* - 5x2 — 2x —x* — 16X + 62+ 10x + 4 =
=x3+ 6x*—19x° + x>+ 8x + 4.
Omeem: a) 3x* (x> + 4x?) — 21;6) (3x — 2)(6x — 5); B) (x* + 8x* — 3x? — Sx — 2)(x — 2).

Ne 552
a) Paznennm MHorowreH x* — 13x — 12 Ha n1By4/ieH x + 1 B cTONOMK:

x4+ 0x2— 13x— 12 x+1

2x-1.

2)

=x>+2x+3.

x3 + x? x2—x-—12
—x? —13x—12
—x2 —x
—12x—12
— 12x— 12
0
3
3Hauur, szz—x—u_
x+1
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6) Paznenum mHorouwieH x* — 13x — 12 Ha ABy4wieH X + 3 B CTOJIOUK:

X +0?—13x—12 | x+3
x> + 3x? x> —3x—4

—3x2—13x—-12
—3x> — 9

—4x —12

—4x — 12

0
3
3Hauur, w=x2—3x—4.
x+3

B) Paznenum MHorouwneH x* — 13x — 12 Ha ABy4ieH X — 4 B CTOJIOUK:

X3+ 0x2— 13x — 12 x—4
x3 — 4x? x>2+4x +3

4x — 13x — 12
4x* — 16x
3x —12
3x —12
0

3 — —
3HauuT, L);u= X +4x+3.
r) MOoXHO pa3aenuTh B CTOJIOUK, HO TIPOILE BOCIIOIB30BaThCs TEM, UYTO M3 IMyHKTA (a)

S _13x-12
cienyer, 4to x* — 13x — 12 = (x + 1)(x? — x — 12). 3Haywur, ﬁ =x+1.
Omeem:a) x> —x—12;0) x> —3x—4;B) x> —4x+3;0)x+ 1; ;) x+ 3;e) x — 4.
Ne 553
Pazngenmum muorouwnen 3x* + 13x3 + 17x2 + 6x + 5 Ha nBydjieH x + 2 B CTOJIOMK:
3x* + 13x* + 17x? + 6x+ 5 x+2
3x* + 6x3 33+ Tx?+ 3x
7x3+ 17x* + 6x+ 5
7x3+ 14x?
3x2+ 6x+ 5
3x2+ 6x
5

Omeem: 5.
Ne 554

+ 7x2+ 3x) + 5. [TosTomy:
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Paznenum MHOrouwieH x* + x?> Ha MHOTowIeH x> — 1 B CTOJIOUK:
X +x2+0x+0 [X¥2—1
x? —X x+1
x>+x +0
x2 -1
x +1
Omeem: x + 1.
Ne 556
a) Bocrionb3yemcs periennem 3amaun 553: 3x* + 13x° + 17x2 + 6x + 5= (x + 2) (3x*+
3x* +13x° +17x% +6x+5

=3x"+7x° +3x+i,

x+2 xX+2
Omeem: 3 +7x+3x+ i .
x+2
0)
Bocnonb3yemcs pemrenrem 3agaun 97: x* + x? = (x + 1)(x>— 1) +x + 1.
X +xt 1y X1
[Toatomy: 21 =x+1+ 1

x+1
Omegem: x+1+—




3aganust Ne 563 u Ne 564 113 pa3nena 1jis NoBTOPeHHs HATIpaBJIEHbI HA MOBTOPEHNE
MeToma Tepexona K IIeIbIM YUciaM IIpU pellleHUHM YpaBHEHUI, a TaK Xe OCHOBHOTO
CBOICTBA MPOMOPLIMY TS TOATOTOBKH K CJIEAYIOIEMY Bompocy «IpoOHO-palrioHa b-
HbIC YpaBHEHUS». YUUTEIb MOXET BbIOpATh 1 ApYyrye 3adaHusl, KOTOpbIE 11eJecoodpas-
HO TTOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCHUMOCTU OT MMEIOIINXCS Y YIAITIXCS
3aTPYAHEHUA.

PaccmoTrpuM peliieHre HeCTAHAAPTHOI 32291 TAHHOTO ITyHKTA.

Ne 574*

OueBUIHO, YTO OMHO3HAYHO HEJIb3s IIOHSITh TOIBKO T€ JaThl, IJe U IEPBOE U BTOPOE
YHCIIO TIPUHUMAIOT 3HaUeHUs He 0ojbire 12. 3HauuT, IepBoe 4rcio ot 1 1o 12, BTopoe
yucnao oT 1 1o 12, utoro 12 - 12 = 144 nHsa. Ho Te nHU, y KOTOPBIX YMCJIO COBIAIaeT C HO-

MEPOM Mecslia, TIOHUMAIOTCST ogHO3HaYHo. Takux nHeil 12. [ToaToMy MCKOMBIX THEM
144—12 = 132. Omeem: 132 nHsl.

Ne 575*

3ametnm, uto 4 + 14 + 24 +...+ 104 = 594, a 594 nenurtcs Ha 11. UToOBI mocie
MEPBOro CTUPAHUSI CyMMa OCTaBIIMXCSl 4yuces Aeauiach Ha 11, HeoOXoauMoO cTepeThb
yucno, aeasiieecs Ha 11. Becero Ha qocke 610 Hanucano 11 yucen. Ecnu crepeTh cHa-
Yyajia OMHO, ITOTOM eIIle ABa, TTOTOM eIIle TPY 1, HAKOHEII, ellle YeThIpe YMCIIa, TO OymeT
crepto 10 yucen. To ecTb OcTaHETCS OMHO YMCIIO, M OHO TOXE JOJKHO AenAuThes Ha 11.
Ho cpenu 3ammmcaHHBIX YMCEIT TOJBKO OTHO Yncio (44) nenutcs Ha 11. 3HAYNT, BBITION -
HUTb yKa3aHHbIE Ollepalyi HEBO3MOXHO. Omeem: Helb3sl.

§ 2. JIpoOHO-panyoHabHbIe yPABHEHUS

I1. 5.2.1. /IpoOHO-panMoHAIbHbIE YPABHEHUS

OcHoBHBIE coaepKaTe/IbHbIC HEJIN:

1) cdopmupoBaTh MOHATHE APOOHO-PALIMOHATILHOTO YpaBHEHUS C OOJHUM HEU3-
BECTHBIM, 00JIACTH JOITYCTUMBIX 3HAUCHUI YpaBHEHMS, TIPEICTAaBICHUE O 1IEJIOM 1 pa-
LIMOHAJIbBHOM YpaBHEHUSIX;

2) IOCTPOUTH AJTOPUTMBI PEIICHUST APOOHO-paIMOHANBHBIX YpaBHEHMI 1 cpop-
MHUPOBaTh YMEHUE WX TIPUMEHSITh;

3) TpeHUpOBATh YMEHUE BBHIMOJHATL MpeoOpa3oBaHUe APOOHO-PALMOHATBHBIX
BBIpAXXCHUI, IETUTh MHOTOUJICH Ha MHOTOYJICH, BBIIEIATH ILIETYI0 YacTh U3 ajrebpa-
MYECKOI ApoOM; 3aKPENUTh YMEHNE pelllaTh CUCTEMbI JIMHEHHBIX ypaBHEHUI U cop-
MUPOBAThH OITBIT PEIICHUs] CUCTEMBI YpaBHEHMII, CBOMASAIINXCS K HUM, IIyTEM 3aMCHBI,
3aKPEIUTh YMEHNE PeIllaTh 3aJa4l C TTOMOIIBIO CHCTEM.

7151 caMOCTOSITEIbHOTO OTKPBITHS TTOHSTHS 00JIaCTH MOITyCTUMBIX 3HAYCHMI ypaB-
HEHMST peKOMeHIyeTcsT BBITTOMHUTE No 1. JIJIsT caMOCTOSITEIBHOTO OTKPBITUS TTOHITHUS
11eJIOT0, TPOOHO-PAllMOHAIBHOTO M pallMOHAJIBHOIO YpaBHEHUI PEKOMEHIYETCS BbI-
TOJTHUTBL No 2.

I caMOCTOSITEIbHOTO OTKPBITUSI criocoba pelleHus: ApoOHO-pallMOHaTIbHBIX
ypaBHEHUI1, OCHOBAHHOTO Ha MPeo0pa30BaHNUM IPOOHBIX BEIPAXKECHU K IIEJIBIM C yIe-
ToM OJ13, pekoMeHmyeTcst BRITOJIHUTE Ne 3. JIJ1sT caMOCTOSITEIBHOTO OTKPBITHUST CIIOCO-
0a peleHus IpoOHO-PalIMOHAIBHBIX YPaBHEHU I, OCHOBAHHOTI'O Ha YCIIOBUU PAaBEHCTBA
anredpandecKoit ApoOu HYITI0, pEeKOMEHIYETCS BHITTOMHUTE Ne 4. JIJIsT caMOCTOSITEIIBHO-
IO OTKPBITHUS CI0CO0a peleHUs1 IpOOHO-palMOHAbHBIX YPaBHEHUI, OCHOBAHHOTO Ha
OCHOBHOM CBOMCTBE IIPOIOPLIMHI, PEKOMEHIYETCSI BHITOJIHUTH N2 6.

ITpuBeneM npuMepsl pelieHus ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 7
5x7+25x

x+1

a) 0
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=0
{sz +25x=0 {5x(x+5)=0 {x {x:O
= o4l x=-5 <

x+1#0 x+1#0 x=-5"
x+1#0
Omeem: {—5; 0}
2 1
) ——+—=
xX+2 Xx
O3 x+0,x#*-=2.
=-1
L+l:1<:>M=1<:>3x+2=xz+2x<:>x2—x—2:0<3 X
x+2 x (x+2)x x=2
—1e€ 03,2 0135
Omeem: {—1; 2}.
) x 7 8
M2 x+2 X -4
O3 x+2,x#*-=2.
2 —_— =
X 42x-Tx+14 28 ®x2_5x+6:0©[
(x=-2)(x+2) x -4 =
3 € 0/13, 2 — NOCTOPOHHUIT KOPEHb.
Omeem: {3}.
Ne 8
_ =2
a) 22x T__ 5 ! _ X 9x414=0e| "
X =-9x+14 x"-3x+2 x-1 x=7

2x-17 1 1

— _ :O
(x=2)(x-7) (x-D(x-2) x-1
2" =9x+7-x+7-x"+9x—14

(x=2)(x=7)(x=1)

X =9x+14=(x-2)(x-7)

x2—3x+2:0<:{x
X =

X o 0 X =3x+2=(x-1)(x-2)
- - =(x-D(x-
(x-2(x-7)(x-1)
=0
x(x-1)=0 { »
{xz—XIO x#2
A Six#£2 ©x=0
(x-2)(x=-7(x-1#0 x#7
x#7
x#1
x#1
Omeem: {0}.
Ne 9

a) [lycth HaMeuyeHHasi CKOPOCTb paBHa X KM/4, TOrla peajbHasi CKOPOCTb —
(x+ 1) xm/4;

— Yy — BpeMsl, IIpeAronraraeMoe Ha JOpory;
b

6
T4 1 BPEMA, 3aTpaueHHOe daxkTHUecKH;
X

1
5 4 — pasHHIIA B IIPEIITOIaTAEMOM U pealbHO 3aTPaYeHHOM BPEMEHM.
MaTtemaTtuyeckasi MOIENb 3a1a4u OyJeT BhIISIIETh CIEAYIOLIMM 00pa3oM:

6.6 _1
x x+1 2 — > x+1-=7?
x>0

142



Pemmmim npo0OHO-panmoHanbHOE YpaBHEHUE:

6_6 1
x x+1 2
O3 x#0,x#*—1.

- =—4
M:l@x2+x_12:0<:>|:x
x(x+1) 2 x=3

—4 € 0/3,3 € 013.

IIpoBepuM, yIOBIETBOPSIOT JIU HaliIcHHbIE KOPHU BTOPOMY YCJIOBUIO MOJICIIN:
—4 > 0 10XHO

3 > 0 UICTUHHO

3 KM/4 — HaMe4YeHHasI CKOPOCTB;

4 KM/4 — peajibHast CKOPOCTb.

Omeem: 4 xm/4.

Ne 10

a) [1ycTb coOCcTBEeHHas CKOPOCTh KaTepa paBHa X KM/,

TOIIa CKOPOCTb IO TE€YeHUI0 — (X + 3) KM/4, a CKOPOCTb IPOTUB TEUECHUS] —
(x —3) km/y;

27
—3 4 — BpEM«, 3aTpauyC€HHOC Ha ABMKCHUE 11O TCUCHUIO PEKU;
X+

27
=3 Y — BpeMsI, 3aTpayeHHOE Ha ABIKEHUE TTPOTUB TEUCHUSI PEKH;
x f—
14 — pa3sHOCTb BO BpEMEHU, 3aTpaueHHOM MPOTUB TCUCHUS U 110 TEUCHUIO.

MatemaTurueckas Moeb 3aa4u OyAeT BbIISIAETh CAEAYIOIIMM 00pa3oM:
42 7,
x-3 x+3 —> [ x—=3=-2?
x-3>0

Pemmmm npo6HO-panoHaabHOe YpaBHEHHUE:

5 x=24
x =15x-216=0
42 27 42x+126-27x+38l1 x=-9 x=24
— =l =1l <x#3 p= p=
x-=3 x+3 (x-3)(x+3) x#3 x=-9
x#-3
x#-3

D=15+ 4216 =152+ 4-9-24 = 32 (25+ 4-24) =3>121=3%11> = 332
ITpoBepuM, ynoBaeTBOPSIOT U HaiiIeHHbIe KOPHU BTOPOMY YCJIOBUMIO MOJEIU:
—9—3 > 0 10XXHO

24—3> (0 UICTUHHO

24 KXM/49 — COOCTBEHHAsI CKOPOCTh KaTepa;

21 KM/9 — CKOPOCTb KaTtepa IIPOTHUB TCUCHUS PEKMU.

Omeem: 21 xm/4.

Ne 11

a) [1ycTb THeBHast HOpMa M3TOTOBJICHUS CTAHKOB paBHA X CTAHKOB,

TOIJA peajibHO 3a JeHb 3aBOJ U3TOTaBIUBA (X + 2) CTAaHKOB;

180
— JI.— BpeMsl, HE0OX0AMMOE Ha U3TOTOBJIEHUE CTAHKOB K CPOKY;
X
180
P II. — BpeMsI, peaibHO 3aTpadyeHHOe Ha n3rotopieHue 180 cTaHKOB;
X+

1 1.— pa3HOCTb BO BpeMEHM, 3aIIAaHNPOBAHHOM U PEaIbHO 3aTPAYCHHOM.
MaremaTrueckast MoAeb 3aJa4y OyAeT BBIIISIAETD CASIYIOLIMM 00pa3oM:

@——180 =1 180

X x+2 —> | T 5 _ 9
x+2 —*

x>0
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Peumm 1po6GHO-pAIIMOHATBHOE YPABHEHHE:
x=18
180 180 180x +360—180x x> +2x-360=0 x=-20 x=18
[ =) =l = =
X x+2 x(x+2) x=-20

x#0
x#2
b=2,k=1,D =1+ 360 = 361 = 19

ITpoBepuMm, y1oBIETBOPSIOT JIU HalIEHHbIE KOPHU BTOPOMY YCIIOBUIO MOJIEIIN:
—20 > 0 1oxxHO

18 > 0 ucTuHHO

18 cTaHKOB B JieHb OBIJIO 3aIJIAHUPOBAHO M3rOTABINBATD;

20 cTaHKOB B J¢Hb M3TOTaBINBAIN PEAbHO;

180: 20 = 9 gHeit 3aBOM, BHITIOJIHSII 3aKa3.

Omeem: 9 nHeN.

Ne 13

1) ITycTh CKOPOCTH BTOPOTO BEIOCUIICANCTA paBHA X KM/,
TOT/Ia CKOPOCTh TepBOro — (x + 3) KM/4;

— 4 — BPEMA ABMKCHUA BTOPOTO BEJIOCUTICANCTA,
X
45

—3q — BpEMA IBMKCHUA IICPBOIo BEJIOCUIICINCTA,
X+

1
ITo YCJI0OBHIO U3BBECTHO, YTO BTOPOU BEJIOCUIICANCT ObLT B IIyTH Ha — Y4 A0JbIIC, YEM

MNepBbIA.

Matemaruueckast MOIEJb 33124y Oy[eT BhIIANETb CIEAYIOLIMM 00pa3oM:
45 45 1

x x+3 2 — | x-=7?
x>0
2) IlycTh cKOpOCTh aBTOOYCA paBHA X KM/,
TOT/Ia CKOPOCTh JIETKOBOTO aBTOMOOWIS — (X + 20) KM/4;
120
—— 4 — BpeMsI IBUXKEHUST aBTO0YCa;

X

120

420 4 — BpEMA IBUKCHUA JIETKOBOI'O aBTOM06I/IJ'I$I;
X

ITo yca0BHIO U3BECTHO, YTO aBTOOYC ObLI B IIyTH Ha 14 moJIblE, YEM JIETKOBOM aB-

TOMOOWJIb.

MaremaTuueckasi MOIEIb 3a1a4y OYIET BHIIJISIACTD CIIEMYIOIIMM 00pa3oM:
120 120 |
x  x+20 - >
x>0
3) IIycTb ckOpOCTh aBTOOYCA paBHA X KM/,
TOI/Ia CKOPOCTh JIETKOBOTO aBTOMOOWIS — (X + 20) KM/4;

x—7
x+20-7?

— Y — BPEMA ABUXKCHUA aBTo6yca;
X

60
5o 1 BPEMsl IBIXEHMUS JIETKOBOTO aBTOMOOWJI;
x

1
ITo ycinoBuio U3BeCTHO, 4YTO aBTOOYC ObLI B myTH Ha (20 + 10) MUH = — 4 gonblie,

YyeM JIETKOBOI aBTOMOOMJIb.
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MatemaTtryeckasi MOIENb 3a1a41 OYJET BIISIIETh CIEAYIOIIMM 00pa3oM:
60 60 1

== —9

20 2 | X
xoxT x+20—72
x>0




Pemmmim npo0OHO-panmoHanbHOE YpaBHEHUE:

> e20x—2400—0 || 7%
60 60 XA A= x:—60<:{x:40

1 60x+1200-60x 1

—e T - {x2£0 <

x x+20 2 x(x+20) 2 xz0
x=-20

x=-60
x#-20

b=20, k=10, D, = 10* + 2400 = 2500 = 50°.

[TpoBepum, yI1oBIETBOPSIIOT JIU HAaliIEHHbIE KODHU BTOPOMY YCJIOBUIO MOJIEIIU:

—60 > 0 JIoXHO

40 > 0 UCTUHHO

40 KM/49 CKOpOCTh aBTOOYCA;

60 KM/4 CKOPOCTb JIETKOBOTO aBTOMOOWIISI.

Omeem: 40 km/4, 60 KM/4.

W3 pasgena Ajas MOBTOPEHUS] YIUTETbh MOXET BHIOpATh JTIOOBIE 3aJaHUsI, KOTOPHIE
11eJIecO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU OT MUMEIOLIUXCS
y yJaumxcsi 3aTpyIHEHU.

PaccMmoTpuM pellieHre HecTaHAAPTHBIX 32124 TAHHOTO MTyHKTA.

Ne 31*

IIpeobpasyem naHHOE PaBEHCTBO:

a+3
X=—-"
1 1 2 2x—a-1 2
+ = < = =
x—a x-1 (x-a)x-1) (x-a)x-1 (x-a)x-1) x#*a
x#1
ITosToMmy pellieHne CyIIEeCTBYET BCerga, KpOMe JBYX CIy4aes:
a+3_a
2 - a=3
a+3_1 a=-1
2
Omeem: {—1; 3}.
Ne 32*

ITocne nepeHoca MpaBoii YaCTU paBEHCTBA BJIEBO, MOJYYUM:

(@—a)a—1)+ B -b)b-1D+CP—c)c—1)=a(a—1)>+bb—1)*+c(c—1)*>0

Bce cmaraembie HeoTpuIiIaTeIbHBIC, M PABEHCTBO JOCTUTAETCS, TOJILKO €CJIM OHU BCE
paBHBI HYTI0. 3HAYUT, a = b =c = 1.

Omeem:a =b=c=1.

I1. 5.2.2. Cioco0bI penienusi ApOOHO-PAMOHANBHBIX YPABHEHHIA*

OcHoBHbIE CoaepKaATE/IbHbIC 1IC/IN:

1) TTO3HAKOMUTD YJAIIUXCS CO CIIEIIMATBHBIMU TTpeMaMU, KOTOPBIE HCITOIb3YIOTCS
IpU pelIeHUM TPOOHO-PALMOHAIbHBIX YpaBHEHU, U ¢(pOpMUPOBATh YMEHUE UX IIPU-
MEHSITb;

2) TpeHUpoOBaThb yMEHHME pellaTh 3aJayd C MOMOIIbIO APOOHO-palMOHATBLHOTO
ypaBHEHMS; 3aKPEIIUTh YMEHUE peLlaTh CUCTEMbI JIMHEMHBIX YpaBHEHUIA ¢ IBYMsI ITepe-
MEHHBIMU C MOIYJIEM, PEIIaTh CUCTEMBI TMHENHBIX YpaBHEHUII ¢ TpEMS ITepEMEHHBIMU,
IIOBTOPUTh CIIOCOO pellleHUsT KBaApPaTHbIX HEPABEHCTB.

I caMOCTOSATENLHOTO OTKPBITHSA IIpHeMa 3aMEHBI IEPEMEHHOM JUIST pelICHUS
JIPOOHO-PALIMOHATBHBIX YPABHEHU I PEKOMEHIYETCS BBITOMHUTD Ne 33.

ITpuBeneM npuMepbl pelieHns ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 34

2
a) [lyctp 7 = _x 1 Torma ypaBHeHue npuMeT BUI: — =13 —4(t+ 1) < 3t=9<¢=3.

X
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2x

3Hauwr, 4=3©2x:3(x—4), xzdox=12.
x_
Omeem: {12}.
0) ITycth f = x*> — 2x, TOrIa ypaBHEHUE IIPUMET BU;
3 t*=2t-3=0
I-—=2& .
t t#0

3Hayur, 1uo6o t = —1, 1bo = 3.

Ecimt=—1, o x> — 2x + 1 =0, cmegoBareiabHo, x = 1.

Ecnu t = 3, To x> — 2x — 3 =0, cnemoBarenbHo, X = —1 mau 3.
Omeem: {—1; 1; 3}.

Ne 35

3
a) Ilyctp # = x——, TOrga ypaBHEHNE IPUMET B
X

2
7 2 _1@7(r—1)—2(t+1):1<:> 5t-9 _1@15t—27_t 1'
t#+1

t+1 =1 37 (+DG-D 3 G+D-D 3
VpaBuenue > — 15¢ + 26 = 0 umeeT ABa KOpHs: 1 =2 u t = 13.

3 x*=2x-3=0
Ecmt=2,10 x——=2< , CeIoBaTeIbHO, X = —1 wiu 3.
X x=0
3 x*—13x-3=0 13++/181
Ecmt=13,10 x-—=13< , CJIEIOBATEIbHO, X = ———— .
X x#0 2
Omeem: {—1;3;%}.
X’ +5x
6) [lyctp 7 = Il TOTa ypaBHEHUE IIPUMET BUIL:
3 £ —4t+3=0
t+-=4& .
t t#0

VYpaBHeHme *—4t + 3 = 0 nmeeT ABa KOpHS: = 1w = 3.
Ecmir=1, to
X +2x+1=0

0
=
Il

|
—

x* +5x x* +5x=3x-1
=l
3x-1

3x—-1#0 x¢§
Ecmmut=3, 10

2 _
x> +5x {x2+5x:9x—3 X —4x+3=0 [le
=3o = =
X

3x-1 3x-1#0 X#—

Omeem: {—1; 1; 3}.

Ne 36

a) OA3: x#2,x+* -2

BbimenuB 1eyio 4acThb U3 Kaxa0ii Ipo0u, IOIyYrM:

3+ > +2- > =9 20 4o T =0ox" =9 x=13,
x=2 x+2 (x-2)(x+2) x -4

Omeem: {—3; 3}.

0) O13: x # 3.

Brienus 1enyro 4acTh M3 KaxKI0i ApoOH, ITOTydHM:

3+ 1 -9= > S 6 =6 x-3=l<x=4,
X— x-3 x-3

Omeem: {4}.

W3 pa3zaena g moBTOPEHUs1 peKOMEHIyeTCst pa3oopath perneHue Ne 40, Tak Kak ero
BBITIOJTHEHME TOTOBUT YUAIMXCS K M3YYEHUIO MyHKTa «PeleHne pannroHalbHBIX He-
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paBeHCTB. MeToa MHTepBaJIOB». YUUTEIb MOXET BbIOpATh M IPYrue 3aJaHusl, KOTOpble
1IeJIeco00pa3Ho MOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEIOIITMXCS
Y ydalmxcs 3aTpyAHEHU M.

PaccMoTpuM peliieHre HeCTAHAAPTHBIX 324249 JaHHOTO MYyHKTA.

Ne 47*

Ilycth nanHble yncia — 31o a 1 b. Toraa ycioBre MOXHO 3amucaTh Tak:

(a+1D)(b—-1)=ab+20ll b—a—1=2011 < b—a=2012.

CrenoBaresbHO,

(a—1D(b+1)=ab+a—b—-1=ab—2012—1=ab—2013.

Omeem: ymeHbmmtcs Ha 2013,

Ne 48*

Ecnum o1 crapimii poguiics B 2000 rogy (KOTOpbIit TOKe OTHOCUTCS K XX BEKY), TO
cymMa LuM@p roga poxkaeHus Maaaero 6para oopuia 661 00Jblie, YeM cymMma Ludp roga
POXIEHUSI CTapllero, YTo MPOTUBOPEUYUT YCIOBUIO.

ITycthb crapmmit 6pat pomwics B 19ab romy, a mnanmmii B 20cd. Torma pasHuia
B BO3pacTe paBHa:

x=20cd—19ab=(10+a+b)—2+c+d)y<x=100+ 10c + d — (10a + b) =
=8+ (a—c)+(b—ad

OTKyna umeem:

11(a—c¢) =92+ 2(d - b).

YuuteiBast, uto b U d —uUdPHI, MOJlydyaeM, 4TO IMpaBasi YacTb MOXET MPUHUMATh
yeTHBIe 3HaueHus oT 74 mo 110. Ho neBast wacte menmurcs Ha 11 1 He mpeBocxomut 99.
3HA4YUT, 3TO BO3MOXKHO TOJILKO €CJIU

a—c=8,b—d=2

Torma

x=8+t@—c)+(b-d)=8+8+2=18.

Omeem: 18.

3ameuanue. Hanpumep, ecau crapwuit poauiaca B 1992 romy, a Miaaliuii
B 2010 romy, To B 2013 cTapiuiemy ucnonHwics 21 rom, a MaaaiieMy — TPU rofa.

Ne 49*

JlocTaTo4HO B3sITh a = n* + 1:

+DHn+t)—+nt)=@w+r+n+1)—+n+1)=n

§ 3. PanMoHa/IbHbIe HEPABEHCTBA
I1. 5.3.1. Pemenne panmoHAIbHBIX HepaBeHCTB. MeTo HHTEPBAJIOB

OcHoBHbIE coaepKaTe/ibHbIC 1IC/IN:

1) chopMupoBaTh MOHATUSI LEJOTO, APOOHO-PALIMOHAIBHOTO W PAllMOHAJIBHOTO
HEpaBEHCTB C OIHOM TIepEeMEHHO, TTOHSITUE MHTEPBAJIOB 3HAKOTIOCTOSIHCTBA;

2) MO3HAKOMMUTD yJaIIuXCsl C METOAOM MHTEPBAJIOB, TOCTPOUTH Ha €T0 OCHOBE aJi-
TOPUTMbI PEILIEHUSI 1IEJIOT0 U APOOHO-PALMOHATBHOTO HEPABEHCTB U c()OPMUPOBATH
YMEHME UX MPUMEHSTD;

3) TpeHUpPOBaTh YMEHME pellaTh IPOOHO-pAllMOHAIbHBIE YPABHEHMS C TTOMOIIIbIO
BBIIEJICHHUSI 1IeJIOM YaCTH M 3aMeHbI TIepeMEHHO; 3aKpENnUTh YMEHUE CTPOUTD rpadu-
K1 (DyHKITUM CO 3HAKOM MOJYJISI ITyTeM Mepexona K pa3BeTBICHHOM 3aucH; TTOBTOPUTD
TOHSITUSI CUCTEMbI, COBOKYITHOCTU, NU3BIOHKIIMY Y KOHBIOHKIIUY, [TEPECeUCHUsT U 00b-
eIMHEHUsI MHOXECTB; CPEAHEro 3HaUeHUs1 Habopa Yncel.

JUIsi caMOCTOSITEJIbHOTO OTKPBITHSI METONA WMHTEPBAJIOB PEKOMEHIYETCS! BBITIOIHUTD
No 50 — Ne 54. JInst caMOCTOSITEILHOTO OTKPBITHS TIPaBIIa CMEHBI 3HAKOB Ha MHTEpBaJlax
peKoMeHIyeTCs1 BBITOTHUTL Ne 58. 11l caMOCTOSTEIbHOTO OTKPBITHSI aITOPUTMA PEIIeHUST
LIEJIBIX HEPABEHCTB PEKOMEHIYETCsT BHITIOMHUTL No 63. J1j1s1 caMOCTOSITe/TbHOTO OTKPBITHS AJT-
TOPUTMA PEIICHUS IPOOHO-PAlMOHATBHBIX HEPABEHCTB PEKOMEH/TYETCST BBITOTHUTD N 65,
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ITpuBeneM npumMepsl pellieH s U OTBEThI K 3aJaHUAM U3 JaHHOTO ITyHKTA.

Ne 56

TIpuMeHMM aITOPUTM pEILEHMS LIENbIX PALIMOHAILHBIX HEPABEHCTB METOIOM MH-
TEPBAJIOB.

a)dx’ —4x+1>0.

1. Mcniosib3ysl paBHOCWIIBHBIE ITPE0OPa3s0BaHs, IPUBECTH TIPABYIO YaCTh HEPABEH-
CTBA K HYJIIO, a JIEBYIO — K ITPOU3BENECHNUIO MHOXUTENEHN Buma (x — a)”, tne n € N-

«CBepHeM» KBaIpaTHBIN TpeXYJIEH B KBaIpar AByYJIeHa 110 (GopMyJie COKpalLEHHO-
IO YMHOXEHUS.

2x2—=1)*>0

2. OTMETUTH HA YMCIOBOM NIPSMOI TOYKU, TIPU KOTOPBIX MOJIYYEHHOE MTPOU3BEIEHIE
paBHO HYITIO (3aKpaIlleHHbIE, JINOO BLIKOJIOTHIE B 3aBUCMMOCTH OT CTPOTOCTH HEPABEHCTBA):

.
>

0.5 x

3. YKkazarb 3HaK «+» MOJy4EeHHOI0 MPOU3BENEHMS Ha IIEPBOM CIIpaBa MHTEPBAJIE:
+
0,5 X

4. ITocnemoBaTeabHO MIPOCTABUTh 3HAKU B OCTAJIbHBIX MHTEPBaIaX, MOJIb3YsICh Mpa-
BHJIOM CMEHbI 3HAKOB TIPOM3BEICHUS] MHOXUTEICH BUaa (x — a)™
+ +

e
'

0,5 X
5. OnpenenuTh Mo cXeMe UHTePBabl U (MJI1) TOYKH, YIOBIETBOPSIOIINE 3HAKY HE-

paBeHCTBa (MJIX TO, YTO TAKMX HET).
v v

+ +

O
O

0,5

k"

6. 3ammucarpb OTBET.

Omeem: x € (—;0,5) U (0,5; +).

0) x> —2x+ 1<0.

1. «CBepHeM» KBaJpaTHbII TpEeXWIEH B KBaApaT ABywIeHa 1o (popMyse COKpalleH-
HOTO YMHOXEHUS.

(x—1)2<0

2-5.

— 0
=

6. Omeem: x € &.

B) 9x* + 6x+1<0.

1. «CBepHeM» KBaJpaTHBINA TPEXWIEH B KBaApaT ABydYJieHa 110 (pOpMyJIe COKpAlLEH-
HOTO YMHOXEHMUSI.

Bx+1)2<0

2-—5. + +

6. Omeem: x = {—%} .

r) 9x? —24x+ 16 > 0.

1. «CBepHeM» KBaApaTHBII TPeXUICH B KBaIpaT ABYWICHa 10 (hOpMYJIe COKpAIIeH-
HOTO YMHOXCHUSI:

(Bx—4)*>0

148



SN
o

6. Omeem: x € (—w; +o0).

Ne 57

a)x?+3x+2<0.

1. Haiinem KopHU KBaapaTHOIO TpeX4YIeHa U Pa30XKUM €ro Ha MHOXUTENIH I10 M3-
BECTHOU TeopeMe:

x2+3x+2=0

x, = —1, x, = -2 (110 Teopeme, obpaTHoii Teopeme Buera)

xX2+3x+2=x+1)(x+2)

(x+1)(x+2)<0.

2—3. v

[
o

6. Omeem: x € (—2; —1).

0) x2—7x+12>0.

1. Haiinem KopHU KBagpaTHOIO TpeX4yjeHa U pa30XUM €ro Ha MHOXUTENU IO 13-
BECTHOI1 TeOpeMe:

x2—=Tx+12=0

x, = 3, x, = 4 (o treopeme, obpaTHoii Teopeme Buera)

x2—=Tx+12=(x-3) (x—4)

(x-3)(x—4)>0.

2-—5. v v
+ - +
3 4 X
6. Omeem: x € (—; 3) U (4; +o0).
B) 2x2+ 5x +2<0.

1. HaiineM KopHM KBaapaTHOIO TpexwieHa U pa3oXuM ero Ha MHOXUTEIU 10 U3-
BECTHOI1 TeopeMe:

2+ 5x+2=0
D=5-422=25-16=9
~5+3 ~5-3
1= s X =
2.2 2-2

x,=-0,5,x,=-2
22+ 5x+2=2(x+0,5) (x+2)
2(x+0,5 x+2)<0.
2-5. v
+ - +

P P >
@ @

-2 —0,5 X

6. Omeem: x € [—2; —0,5].

r)I2x2—x—12>0

1. Halimem KOpHUM KBaJIpaTHOIO TpexuyieHa U Pa3oXUM €ro Ha MHOXUTEIU T10 13-
BECTHOIT TeOpeME:

12x2—x—1=0

D=(-1)2—412-(-1)=1+48=49
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_—p+7 (DT

x_
! 212 12 212

x]: ’XZZ_Z

12x* —x-1 =12(x—lj(x+lj
3 4

(Bx—1) (4x + 1) > 0.

[OSH

2-5. v v
+ - +
1 1 x
4 3

6. Omeem: x € _00;—1:|U|:l;+ooJ,
4 3

o) 3x?+5x—-7>0

1. Haiimem KopHM KBaapaTHOTO TpeX4YIeHA U Pa30KMUM €ro Ha MHOXUTEIH T10 13-
BECTHOIi TeOpeEME:

32+ 5x—7=0

D=5—-43(-7)=25+84=109

~5+1/109 -5-4/109

e T 6

3x2+5x—7=[x—_5+*/109j(x—_5_*/109j
6 6

o m), )

2-5. o o
+ - -

—5-4109 —-5++109

6 6
6. Omeem: x € (—oo; - _6“ 109 ju(_s +6“ 109 ;+00J .

e) —2x>—5x+12>0.

1. Paznenum obe yacTu HepaBeHCTBA Ha (—1) U TOMeHsIeM 3HaK HepaBEHCTBA Ha
MPOTUBOIOJIOXHBIN: 2x2 +5x — 1 <0

Haiinem KopHU KBafipaTHOTO TPeXUieHA U PA30KUM €TO0 Ha MHOXUTEH 10 U3BECT-
HOM Teopeme:

22+ 5x—1=0

D=5—-42-(-1)=25+8=33
54433 L5 V33

xl 2

4 4
4

4
Z(X_—5+\/§j(x_—5—\/§j <0
4 4
2-5. v
+ - +

5433 54433 *
4 4
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6. Omeem: x‘{—S _4@;_5+\/§}.

4

HepasencrBa 2x> —x + 1 > 0 7x? — 2x + 3 < 0 OT npeabIIyIIUX OTANYAIOTCS TEM,

YTO y KBaIPaTHBIX TPEXWIEHOB HET KOPHEIA.
Ne 61
a) (x— 1)%(x +2)%(x—3) > 0.
l.—

2-5.

x,==2,x,=1,x,= 3.
v v v
+ + - +

o) T 3

6. Omeem: x € (—o; —2) U (=2; 1) U (3; +o).
0) (x — 3)*(x + 5)(x —7) < 0.
l.—
2-5.
x,==5,x,=3,x,=7. 9 N

+ - - +

-5 3 7

6. Omeem: x € (=5;3) U (3; 7).
B) (x + 10)(x + 9)%(x + 8)* > 0.
l.—
2-5.
x,=-10,x,=-9,x,= 8. 9

- +

~10 -9 -8

6. Omeem: x € [—10; +0).
r) (x — D*x+2)’(x+5)<0.
l.—
2-5.
X, ==5x,=-2,x,= L

v

— + + +

-5 -2 1

6. Omsem: x € (—oo; =5 U {=2} U {1}.
Ne 62

a)(x—1) x*~1)>0 .
x=DE-D=x-DEx-Dx+H=x-D)*x+1)
x—D*x+1>0
x=-1Lx,=1

e
Omeem: x € (—1; 1) U (1; +o0).

— O
=
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0) (x2—4)* (x—2) <0.

(x=2)(x+2)) ) (x=2)=(x—2)* (x +2)°
(x—=2)*(x+2)*<0

X, ==2,x,=2

|
)
(Y]
<

Omeem: x € (—w; —2).
B) (x — 9)? (x>-9) < 0.
x=92x-3)(x+3)<0
x,=-3,x,=3,x,=09.

+ - + +
-3
Omeem: x € [—3; 3] U {9}.
Ne 68

2) (x+D(x-2)
x=3

ITprMeHUM aITOPUTM pelleHUs APOOHO-PALIMOHATBHBIX HEPABEHCTB METOIOM MH-
TEPBaJIOB.

1.—

2. 3aMeHUTH IOJyYEeHHOE HEPABEHCTBO PABHOCUJIbHBIM LIEJIbBIM HEPABEHCTBOM,
B JIEBOI YaCTH KOTOPOIo CTOUT f{(x) - g(x), a cpaBa 0 (17151 HECTPOrMX HEpPaBEHCTB 3a-
TMCaTh TOMOJTHUTEIbHOE ycoBue g(x) # 0).

x+Dx—2)x—3)>0

3. PemuTh nojiyueHHOE 11eJ10€ HEPaBEHCTBO (IS HECTPOTUX HEPABEHCTB UCKITIO-
YUTh U3 PEIICHUS TOUKU, Tae g(x) = 0):

x,=-Lx,=2,x,=3.

we
o) )
o/

—vl 5 § 'x
4. 3anucarb OTBET.
Omeem: x € (—1;2) U (3; + )
2 5
6) (D) (x=2)
x-3
l.—
2.
(x+1)’(x=2) <0 (x+1*(x=2)(x-3)<0
x-3 x#3
3.
x =-1,x,=2,x,= 3.
v
+ + - +
e 2 3 X

4. Omeem: x € {—1} U [2; 3).

B) (x—l)(x—52)3(x—43)2 >0
(x-4)(x-5)

l.—
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2.

(x-1D(x=2 (x=3)(x-4)(x-5)" =0

(x-Da=2"G=3" S )0,

(x-4) (x-5)"

xX#5

—
e
w
&0
wno
=

4. Omeem:x € [1;2] U {3} U (4;5) U (5; +0).
x(x+1)’ (x=2) 50

(X +x+Dx+1D
1. KBanmpartHbIit TpexuieH He nMmeeT KopHeil (D = —3 < (). Tak kak a > 0, TO
x?+x+ 1> 0 npu Bcex IeCTBUTEIbHBIX 3HAYEHUSIX X.
2. I1pu peieHnu HepaBeHcTBa x> + X + 1 He OyIeM yUUTHIBATh.

x(x+1)(x-2) >0<:>{x(x+l)3(x—2)3 >0

x+1 x#-—1
3
x,==1Lx,=0,x,=2.
\%4 \%4
- + - +
—1 0 2 x
4. Omeem: x € (—1; 0) U (2; +o0).
Ne 69
8—x 2
<2
2) x-10 2-x
2 2
'8—x< 2 @8—x_ 2 goaﬂgo &;0
x-10 2-x x-10 2-x (x-10)(x-2) (x-10)(x-2)
2.
(x—6) (x=6) (x=10)(x-2) =0
x_—>()<:> x=10
(x—10)(x-2)
X#2
3.
X, =2,x,=6,x,=10.
\"4 \%4
+ - - +
2 6 10 x
4. Omeem: x € (—o0; 2) U {6} L (10; +00).
2
— >2.
0) x+1 x+2 ,
L 2 . 3 5. 2X+x-3 <0@2(x—1)(x+1,5)<0
x+1 x+2 (x+D(x+2) (x+D(x+2)
2.

2x-D(x+1L,5)(x+D(x+2)<0

2(x-1D(x+1,5)
— <0 <ix#-1

(x+D(x+2)
X#-2
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3.
x,==2,x,=-15,x,=-1,x,= L.
\¥4 v
+ - + - +
o} —1,5 ~1 1 X
4. Omeem: x € (—2; —1,5) U (—1; 1).
Ne 70
1.
(x+5)(3x* -3x+1) . (x+5)(x*+2x-1)  (x+3)0Bx*=3x+1-x*=2x+1) PN
X —6x+9 (x-3)’ (x-3)
(x+5)(2x° —25x+2) 0o (x+5)(2x—12)(x—2) 50
(x-3) (x-3)
5 (x+5)(2x—12)(x—2)>0<:> (x+5)2x-D(x-2)(x=3)" >0
(x=3) x#3
3.
x,==5,x,=0,5,x,=2,x,= 3.
\%4 v \"4
- + - + +
-5 0,5 2 3 x
4. Omeem: x € (—5;0,5) U (2; 3) U (3; to0).
Ne 71
x—_4<0
x(x=2)(x-1)
L+2>i x =2
0)1x-2 x x-l<
x>3
|x-2|>1
x<2
x<1
Peutum apo6HO-paliMoHAIbBHOE HEPABEHCTBO:
x(x=2)(x-1D(x-4)<0
x—4 x#0
— <0
x(x-2)(x-1) x#1
x#2
x,=0,x,=1,x,=2,x,=4.
v v
+ — + - +
0 1 2 4 x

x € (0; 1) (2;4).
Pemym coBOKYIMHOCTD ABYX CUCTEM HEPABEHCTB:

x=2
x<2 T 2 3 S
x<1

x € (—o; 1) U (3; +o).
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HaiineM miepeceueHme 1ByX MHOXKECTB PEIICHMIA.

0 1 2 3 4 x

Omeem: x € (0; 1) U (3; 4).

Ne 72

ITycTh 3amnaHMpPOBAaHHOE KOJMYECTBO TOCTEH paBHO X Y., TOTIa HOBOE KOJIMIECTBO
rocteii — (x + 1) u.;

450

—— py0.— CTOMMOCTb OIHOIO CyBE€HMPa IIEPBOHAYAIILHO;
X

450

a1 py0.— HOBasi CTOMMOCTb CYBEHUPa;

ITo ycnoBuio pa3HMIla MEXIy 3arJlaHUPOBAHHON paHee M HOBOI 1IeHOI CyBeHMpa
cocTaBujIa HE MeHee 5 pyoJieid.
Matemaruyeckasi MOIENb 3312491 OyeT BBIISIIETh CIEAYIOIIMM 00pa3oM:

450_450
x  x+1 — (x+t1-7?
x>0

Peium [[pO6HO-paHI/IOH2U[BHOe HEPaBCHCTBO:

x(x+D(x=9)(x+10) <0
450 450 o xX+x-90 o (x-9)(x~+10)

_ " >3 S0&49x#0
x  x+1 x(x+1) x(x+1)
x#—1
x,==10,x,=-1,x,=0,x,=9.
\"4 \"4
+ - + - +
—10 1 0 9 x

x e [—10; —=1) U (0; 9].

BriGepeM 13 pemieHusT Te 3HAYCHUSI, KOTOPHIE YIOBIETBOPSIOT BTOPOMY YCIOBHIO
MaTeMaTUYECKON MOIeIn:

x € (0;9]

TaxuM 06pa3oM, TUTAHUPOBAIOCH IIPUTIIACUTE He OoJiee 9 ueIoBeK, TO eCTh

0 <x < 9. AnoBoe kommyecTBO roctei ObI0 0 +1 <x+ 1 <9+ 1< 1<x+1<10

Omeem: ot 2 1o 10 yenoBex.

W3 pa3nena njis MOBTOPEHHS YYUTEb MOXKET BbIOpaTh JIIOObIE 3aJaHus, KOTOpPbIE
1esIecoo0pa3Ho MOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEOIIUXCS
Y ydaluxcs 3aTpyaAHEHU .

PaccMoTpuM pelnieHre HeCTaAHAAPTHBIX 324249 JAHHOTO ITyHKTA.

Ne 97*
IIpeobpaszyem HepaBEeHCTBO
2 _ —
L5200 200 xT-200 O@(x V200)(x++200) 0.

x x x X
PeliienneM 3TOr0 HepaBeHCTBA OYIET MHOXECTBO [—\/ 20();0] V) [«/200;4_00) .
Tak Kak 14? < 200 < 152, To 14 <+/200 <15 . 3gayuTt, HaumeHbl1IEE LIET10€ X = —14.
Omeem: —14.
Ne 98*
YTBepxkaeHue CaeayeT U3 TOXKIeCTBa
@-1D)P-1)=a—a—b+1=a*+1+2ab—2ab—a>—b*=(ab+ 1)*— (a + b)~
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I1. 5.3.2. J/loka3aTe/ibCTBO HEPABEHCTB.
HekoTtopbie 3aMmeyarte/ibHble HEPABEHCTBA

OcHoBHBIE coaepzkaTebHbIC eI

1) chopMHUpPOBATH TOHSITHE O TOM, YTO 3HAYUT TOKA3aTh HEPABEHCTBO; ITO3HAKOMUTH
yUYaIIMXcsI ¢ aJre0pandeCKUMU ONPeaeICHUSIMIA COOTHOIIICHUI «OO0JIbIIIE» U «MEHbIIIE»;

2) YTOUHUTBH TIOHSATUE CPETHETO apU(PMETUIECKOTO; TO3HAKOMUTD YUalllUXcs ¢ M0~
HSITHEM CPETHETO TeOMETPUUYECKOT0; M0Ka3aTh HEPABEHCTBO MEXKIY CPETHUM apudme-
TUYECKUM U CPETHUM FeOMETPUUYECKUM;

3) IMO3HAKOMHUTH YUAIIMXCSI C MIOHATHSIMU CPEIHETO TAPMOHUWYECKOTO M CPEIHETO
KBaJIpaTUIHOTIO; JOKa3aTh HEPABEHCTBA O PACIIOJOXKEHUN CPEIHUX YMCET MEXKITY STUMU
qyucnamu’®;

4) TOCTPOUTH AITOPUTM JI0KA3ATETHCTBA HEPABEHCTB C ITOMOILBIO CPABHEHUS C HYJIEM
Pa3HOCTH JICBO 1 MpaBoii yacTeil HepaBeHCTBA U C(hOPMUPOBATH YMEHUE €TI0 MPUMEHSITD;

5) TMTO3HAKOMUTH YYAIINUXCS ¢ APYTUMU CITIOCOOaMM JOKa3aTeIbCTBa HepaBEeHCTBA™;

6) TpEeHUPOBAaTh YMEHME PEIIaTh pallMOHAJIbHbIC HEPABEHCTBA METOIOM MHTEpBa-
JIOB; 3aKPEINTh YMEHUSI BHITIOIHSTH TTPe00pa30BaHNs BRIPAXKEHUN C KOPHSIMU, PEIIaTh
CHCTEMBI HEPABEHCTB C MOAYJISIMU; TIOBTOPUTD CTAaTUCTUIECKIE XapaKTePUCTUKH 1 3a-
KPEeIMUTh YMEHHUE UX PACCUMTHIBATD.

71T caMOoCTOATEIBHOIO OTKPBITHSA CITOCO0A TOKA3aTeIbCTBA HEPABEHCTB C TTOMO-
11IbIO CPaBHEHMS C HYJIEM Pa3HOCTU JIEBOM U IpaBoOii yacTeil HepaBeHCTBA PEKOMEHIY-
eTcst BRITOMHUTH Ne 99 — No 101, mpu aToM, BEITIONHSIST Ne 100, ygarmmecst CMOTYT caMo-
CTOSITEIbHO C(HOPMYIUPOBATh aJireOpanvyecKue onpeneieHrsi COOTHOILIEHU «0obliies»
¥ «MEHBIIIE».

B 0Gojee moaroToBIEHHOM KJlacce MOXKXHO OPTaHM30BaTh CaMOCTOSITCITBHYIO HCsI-
TEJIbHOCTD YYalIMXcs 10 (pOPMYTUPOBKE U J0KA3aTEIbCTBY HEPABEHCTB O CPEAHUX, IJIsT
Yero MOXKHO MCTIONIb30BaTh 3amanusg Ne 106 — Ne 107.

[TpuBeneM npumMepbl peleHus M OTBETHI K 3aJaHUSAM U3 TaHHOTO ITyHKTAa.

Ne 102

2 2
X +y

S T

CocTaBUM Pa3HOCTh JIEBOI U TMpaBOil yacTeil HepaBeHCTBA, Mpeodpa3yeM ee Tax,
YTOOBI OTHO3HAYHO OMPEAETUTh 3HAK Pa3HOCTH:

x4y _x2+y2—2xy_(x—y)2
PR 2 2

IIPH BCEX JIEACTBUTEIbHBIX 3HAYCHUSIX X U y.
2 2

3Hauwr, - 2 Xy , 4TO U TpeOOBAJIOCh I0KA3aTh.

Ne 103
CocTaBUM pa3HOCTH JIEBOI M MpaBoil yacTeil HepaBeHCTBa, MpeodpasyeM ee Tak,
YTOObI OMHO3HAYHO OINPEIETUTh 3HaK Pa3HOCTHU:

>0, tak xak 2 > 0 u 3HayeHue (x — y)> > 0

2 2
l+x—2/x=12-2Jx+ (\/)_C) = (1 - \/;) 2 0, Tak KaK 3HaYEHUE KBaaparTa IBy4sie-
Ha HEOTPULATELHO IPU JOMYCTUMBbIX (110 YCIOBUIO) 3HAYEHUSIX X.

3Haqur, 1+x > 2Jx npu x > 0, 4To 1 TpeboBaIOCh 1OKA3aTh.

Ne 104
CocTaBUM pa3HOCTH JIEBOW U TIPaBOii YacTeil HepaBeHCTBa, MpeodpasyeM ee Tak,
YTOOBI OMTHO3HAYHO OMPEAETUTh 3HaK Pa3HOCTH:

11 4 xp+y’+xy+x" -4y (x—y)

X Yy xX+y xy(x+y) w(x+y)
y >0, To ecTbh 3HaMeHAaTeJIb ajirebpandyeckoil Apoodu MmonoxuTeaeH, a (x — y)? > 0.

> 0, Tak KaK 1o ycjiosuio x > 0,
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1 1 4
3Haunt, —+— = —— mpu x>0, y >0, 9To 1 TPeGOBAIOCH TOKA3ATh.
X y x+y

W3 pa3mena ayig noBTOpeHUs PpEKOMEHAYEeTCsl BBIMOMHUTL Ne 122, 1ipu BBINIOTHE-
HUM KOTOPOTO yYAIIMECs BCIIOMHSIT U3BECTHBIC UM CTATUCTUYCCKIE XapaKTePUCTUKH.
DTa paboTa rOTOBUT YYalIUXCST K M3YUEHUIO HOBBIX CTATUCTUUECKUX XapaKTePUCTUK
B I1aBe 6. YuuTeIb MOXET BhIOpaTh U APYTUe 3aJaHusl, KOTOPbIE LeJ1eco00pa3Ho I10-
BTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCHMMOCTH OT UMEIOIIUXCS Y YIAIIIXCST 3aTPY/I-
HEHUM.

PaccMoTpuM peliieHre HeCTAHAAPTHBIX 324249 JAaHHOTO ITYHKTA.

Ne 129*

x4yt 18> 2xtyt +8=2x7y? +8=2(x%)7 +4) > 2.2 x*y*4 =8xy .

Ne 130*

Tak xak,a> b >c, 10 (a—b)(a—c)(b—¢c) >0

Ho (a —b)(a —c)(b—c¢) > 0 < a?b + b¢ + c®a — b*a — a’c — ¢*b > 0, yt0 1 Tpe6GoBa-
JIOCB.

Ne 131*

Tak KaK X, , 2> 0,70 (x+)(x+2)(z+x) > 2Jx - 2{/yz - 2Jex =8xyz .

I1. 5.3.3. 3apaun Ha MAKCUMYM W MUHAMYM *

OcHoBHBIE coaepKaTeIbHbIC IEJIN:

1) copmupoBaTh yMeHUE MPUMEHSITh HEPABEHCTBO MEXIy CpeIHUM apudMeTnie-
CKMM U CPEHUM TeOMETPUYECKUM IJISI pelIeHus 3aJ1a4 Ha MOMCK HAUMEHBIIIEro U Hau-
0O0JIbIIIEr0 3HAYCHUS;

2) TpeHUPOBATh YMEHUE TOKA3bIBaTh HEPABEHCTBA; 3aKPEMUTh YMEHUE PelllaTh CU-
CTEMBbI JINHEHHBIX HEPABEHCTB C IByMsI IEPEMEHHBIMU; TOBTOPUTh CTATUCTUUECKUE Xa-
PaKTepUCTUKU U 3aKPEMUTh YMEHUE UX PACCUNUTHIBATD.

JIJ1s1 caMOCTOSITEILHOTO OTKPBITUS ClTOCO0a PellieHus 3a1a4i Ha MaKCUMYM (MUHU-
MyM) C TIOMOIIBIO HEPABEHCTBA MEXITy CPEMHUM apuU(METUIECKUM U CPETHUM TeoMe-
TPUYECKUM PEKOMEHIyeTCsl BHITOTHUTH No 132 — No 134,

Ne 132

4+9
a) [lnsg yucen 4 u 9 cpenHee aprucbMeTMIECKOE PaBHO =N =6,5, cpenHee reoMe-

4+9
Tpuyeckoe paBHo v4-9 =6 . IToatomy > >+4-9 .

5+20
6) g dncen 5 u 20 cpenHee apudMeTUYECKOE PABHO =12,5 | cpennee reo-

5+20
MeTpuueckoe pasHo V520 =10, [TosTomy 5 >~/5-20 .

100+100
B) [l uucesn 100 u 100 cpenHee apudMeTUIECKOE PAaBHO + =100, cpennee

100+ 100
reomerpuyeckoe pasHo v100-100 =100 . [Toaromy + =+/100-100 .
+55

r) Jnst yucen 33 u 55 cpenHee apudMeTUIECKOE paBHO =44  cpennee reo-

33+55
MeTpuyeckoe papHo V33-55 = 1415 . ITosTomy er =11-4>11/15=4/33-55

Booo6rie, mrst 1100bIX HEOTPUIATEBHBIX YHUCE @ U b cpemHee apudMeTHnIecKoe He
MEHBIIIEe CPETHETO TeOMETPHUIECKOT0, TaK KaK paHee MBI JOKA3aJI HEPaBEHCTBO MEXIY

a+b \/—
Cp€AHUM apH(I)MeTI/IquKOM N CpEAHUM r€OMETPHUYCCKOM: T > ab .
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[lpu u3yyeHUU MpenbIIyLIero MyHKTa Mbl BBISICHUJIM, YTO CpeiHee apudmeTrde-
CKO€ PaBHO CPEIHEMY FeOMEeTPUUYECKOMY TOTIa M TOJIBKO TOT/a, KOTIA YKcjia PaBHBI.

Ne 133

a+b a+b P
CpenHee apudmMeTnyeckoe CTOpoH ecTh —— . Tak kak P = 2(a + b), TOo BN = R
CpenHee reoOMeTpUYeCcKOe CTOPOH eCTh Jab =S .

Ne 134
npl/l BBITTOJIHCHWU 3TOI0O 3aaHud ydalllueCda UCITOJIb3YIOT PE3YJIbTaThl IPCAbIAYIIC-
TO 3aaHusA.

a+b P
Tak kak > 2> +ab , 10 7 > /S . To ecTb HanGOMBIIAS BO3MOXHAS riomanp 0y-
: P
S= B cllydae, Korma a=>b=
mer S =— , =b=—,

16 4
ITpuBeneM npumMepsl pelieHUs U OTBETHI K 3aAaHUAM U3 JAHHOTO MyHKTA.
Ne 135

4 2
x+25x 4100 +100:4x2+25+Q:25+4(x2+2—f) >2544.2 2 =65,
X X X X

S

2

MPpUYEM PaBEHCTBO JOCTUTAETCA IPU X = —5 , TO €CTb IIPU X = i‘\/g .
X

Omeem: 65.

Ne 136
ITpu x > 0 BeIpaxkeHUe MOJOXUTENbHO. [ToaTOMy paccMoTpuM IpoOb, 0OpaTHYIO
IAHHOM, M HAMAEM €€ HAaMMEHBbIIIE 3HAaYCHME.

3x% +x+27 27 27
XX i1+l >y 2,/3x- == =19, ipuuem paBEeHCTBO JOCTUTAETCS TPH
X

X x
x=3.
ITostom ;<i npu x > 0
Y3l +xt27 19 ™ ‘
1
Omeem: —

19°

W3 pa3nena 115 noBTOpPeHUs peKoMeHIyeTcsl BHIMOJTHUTL Ne 140, ripu BBITTOJHEHUU
KOTOPOTO yyallyecsi BCIIOMHSIT M3BECTHBIE MM CTaTUCTUYECKHE XapaKTEePUCTUKU. DTa
paboTa TOTOBUT yJaIIUXCs K M3YYECHUIO CIICOYIONIeil IaBbl. YUNTEbh MOXET BBIOpATh
U IpyTHe 3adaHusI, KOTOPHIE 11e1ecCO00pa3HO IMTOBTOPUTDH C KOHKPETHBIM KJIaCCOM, B 3a-
BUCHMOCTH OT UMEIOIINXCS Y YUAIITUXCS 3aTPYITHCHMIA.

PaccmoTpuM pellieHre HeCTaAHAAPTHBIX 32124 TAHHOTO ITyHKTA.

Ne 147*

123456789 - 123456787 = (123456788 + 1)(123456788 — 1) = 123456788> — 1 <
< 1234567882

Omeem:123456789 - 123456787 < 123456788>.

Ne 148*

[MomoiiayT rpymmsl, Mpou3BeAeHUE YMCeT B KOTOPBIX paBHO 1440, Hanpumep {4, 5,
8,9t u{2,6, 10, 12}. OueBuaHO, 4TO ynciaa 7 u 11 moKHBI ObITh UCKITIOYEHBI. [Ipon3Be-
JIEHUE OCTaIbHBIX yKcell ecTh 2'0 - 33 - 52, 1TosToMy elre He0OXOIMMO UCKITIOUUTD YKCIIO
3 mm 12 (Tak Kak B MPOM3BENECHNE YKNCIIO 3 BXOAUT B HEUYCTHOM CTEIICHN).

Omeem: HYy>KHO UCKJIIOYUTDb TPpU yncia, Harmpumep 3, 7 u 11.
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I'naBa 6. D1eMeHTbI KOMOMHATOPHUKH,
TEOPHH BEPOSATHOCTEN W CTATUCTHKH

W3yyast mepBblii TTaparpad IecToil IIaBbl, yJallrecss HAYMHAIOT OCBaMBaTh a3bl
KOMOMHATOpUKHU. DTa paboTa OCHOBBIBAETCS Ha OIBITC CHUCTEMaTUYECKOTO Iepedopa
BapMaHTOB, KOTOPKIi ydaiuecss mpuobdpenun K atomy BpeMenu. HauuHas ¢ 1 kiacca
UM PEryJsSIpHO TNpeaiarauch 3agadyu Ha BHIOODP JOTUKM Tepedopa, yyalmecs: yYuinuch
TIPOBOIUTH ITepeOOP ¢ TTOMOIIIBIO TAOJINII U IepeBa BO3MOKHOCTE. AKTyaIn3aIns 3T0-
TO OIbITa TIOMOTAeT MOATOTOBUTH OTKPHITHE TIpaBuJjia IIPOU3BEICHHUsI, KOTOPOE B CBOIO
ouepenb MO3BOJISICT yJallMMCS BBIBECTH TIEPBYIO M3 OCBaMBAaeMBIX B Kypce (opmyn
KOMOMHATOPUKN — (hOpMYITy TTOfIcUeTa Yrcia repectaHoBok. ClienyeT ToHUMaTh, YTO
OCHOBHOH 3a7aueil u3ydeHus 3TOTO pa3zesia SIBIsIeTCs He 3aydrMBaHMe HOBBIX TTOHSITUI
u GopMyJI, a pa3BUTHE MBIIIICHUS yJamuxcs. Tak, pelleHrne KOMOMHATOPHBIX 3a1a4
(opmupyeT CrTOCOOHOCTDb MPEACTABSATH SIBJICHUS B pa3HbIX KOMOMHALIMSIX, TPOBOIUTH
HeJIeHaIIpaBJICHHBIN TTepe0op BO3MOXHOCTEH 1 1p. UMEHHO TT03TOMY B Kypce yaeseT-
cs1 BpeMst (hOpMUPOBAHMIO YMEHUsI OPraHU30BaTh CUCTEeMAaTHYECKUIA TIepedop, a TakxKe
MpeIaraeTcs J0CTaTOYHO MMPOKUIA CIIEKTP pa3HOOOpa3HbIX KOMOMHATOPHBIX 3a1ady,
TPEOYIONIMX YMEHUSI TIPUMEHSITh U3BECTHBIE CIIOCOOBI HE TOJILKO B CTAHIAPTHBIX, HO
U B IIOMCKOBBIX CUTYaIIUSIX.

Bropoii maparpad maHHOI IIaBBI MOCBSIICH U3YICHUIO CTATUCTUKY 1 TCOPUT BEPO-
sTHocTei. B aToM maparpade psit U3BECTHBIX yJalllUMCSI CTATUCTUIECKUX XapaKTepH -
CTHK JOTIOJHSICTCS HOBBIMM: BBOISITCS TTOHSITUSI OTKJIOHEHUS OT CPEIHETO, TUCTIEPCUN
" 9acToThl. [TyHKT, MOCBSIIEHHBIM M3YYEHWIO TAaKOTO CTAaTUCTUYECKOTO ITOKa3aTels,
KaK 4yacToTa, He TOJbKO PaCIIMPSIET BO3MOXKHOCTH y4YalllUXCS MO MPOBEISHUIO CTaTH-
CTUYECKOTO aHaIM3a, HO U (POPMUPYET HEOOXOMUMEBI OITBIT IS TIepeXoIa K N3yUYeHUIO
HOBOTIO pasieja MaTeMaTMKU — TEOpUU BEpOSITHOCTel. B pamkax u3ydyeHUs1 Teopuu
BEPOSITHOCTEM ydJalmecss 3HAKOMSITCSI ¢ KJIACCHUECKUM OTIpeNeIeHIEeM BEepOSITHOCTH,
yuaTcsl pelaTth MpoCcTeiilie BEpOsITHOCTHBIE 3a/1a4H, ITOCIe Yero paccMaTpyBaloT CTa-
TUCTUYECKYIO BEPOSITHOCTD 1 €€ B3aUMOCBSI3b C KJIACCUYECKUM MTOHSITUEM BEPOSITHOCTH.
Yyarnmecs: JOJDKHBI TTOHUMATh, B KAKOM CJTydae CJIeAyeT MOJb30BaThCs KIACCUUECKUM
oInpeneJeHUeM BepOSITHOCTH, a B KAKOM MOXHO pacCUuTaTh TOJIbKO CTaTUCTUYECKYIO
BEPOSITHOCTD. JIJIsI TOTO MM MpeiaraeTes NCIIOIb30BaTh Pa3BETBIICHHBINA aJITOPUTM.

XapaKTepHCTﬂKa J€ATECJIbHOCTH YYAIUXCA

ITpu uzydyeHuu conepkaHus MIECTON IIaBbl yyalluecs:

* npuMeHsom N3y4deHHBIE CITOCOOBI ACHCTBUIA TS pellIeHNs 3a1a49 B TUTIOBBIX U T10-
VICKOBBIX CUTYallUsIX;

* 000CHO8bI6aHOM TIPABUIIBHOCTD BBHITIOJTHEHHOTO ACHCTBUS C TTOMOIIBIO OOpaIleHUsI
K 00IIIeMY aJITOPUTMY, OTIPEAETIEHUIO, CBOCTRY;

* UCHOAB3YIOM MAbAUYbL U 2paguuecKkue cxembl JUTIsl OpPraHU3aLMY ITepedopa BapuaH-
TOB U TTOIICYETA X KOJTMIECCTBA;

* aHaau3upylom 3alauM Ha TOJACYET YKMC/Ia BADUAHTOB C LIEJIbIO YIIPOILEHUST UX pe-
IIeHUSI;

* NpUMEHSIOm U36ecmHoe npasuao TIPOU3BEICHUS TSl BEIBENEHUST (hOPMYJIBI Ynciia
TMepecTaHOBOK;

* npumensrom opmyasl Il pellleHNUs KOMOMHATOPHBIX ¥ BEPOSITHOCTHBIX 3a/1a4;

* npuMeHstom Qopmyavl 1J1 BBIYMCICHUS 3HAYSHUI CTaTUCTUYECKUX XapaKTEPUCTUK;

* NPOBOOSM IKCHEPUMEHMbL, AHAAUZUPYHOM X PE3YITBTATHI, (DOPMYIUPYIOT Ha UX OC-
HOBE eunomessl;

* nposodsam Kaaccugukayuro COOBITUI TIO MPU3HAKY UX BEPOSITHOCTH,

* aHanu3upyrom NOJyIeHHbIe 3HAUEHUST TeX MU UHBIX CTATUCTUYECKUX XapaKTepH-
CTUK U UHMEPNpemupyom ux;
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> cmpoam cnocod deiicmeus 17151 peLeHUs] 3aa4 HOBOTO TUIIA;

* 3anuceléarom CriocoObl JEMCTBUIA C TOMOIIBIO aJITOPUTMOB, BEIOMPAIOT AJITOPUTM
U WCTIOJIBb3YIOT €0 JIJIs1 BBITIOJHEHUST PA3IMYHbIX 3a/1a4;

* NPUMEHAIOM NoAYYeHHble 3HAHUA IS PellleHUs 3a1a4 MPaKTUYeCKO HarpaBieH-
HOCTH.

Oco0eHHOCTH U3yYeHHs YI4eOHOTO COAePKAHUSA

IIpu u3yyeHun IIeCTON IMaBbl TUIAHMPOBAHUEM TpeaycMoTpeHbl ypoku OH3,
CTPYKTYpa KOTOPBIX 00ECIIeUNBAET BHITIOJIHEHNE YIAITUMUCS 1IEJI0TO KOMIUIEKCa YHU -
BepCalbHBIX YU4eOHBIX OeiicTBuii. PaccMoTpum criocod opraHusauuu ypoka OH3 Ha
npumepe comepxkanust myHkra 6.2.1. «Eiie o cratucTruyeckux xapakrepucrukax. Jluc-
TepCcusi».

B sTOoM myHKTe yyaiuecsl HOBTOPSIIOT M3BECTHBIC UM ¢ 7 Kjlacca CTaTUCTUYCCKUE
1MOKa3aTe I U 3HAKOMSITCSI C TIOHSTUEM JUCTIEPCUN.

YpoK OTKPBITHSI HOBBIX 3HAHWI BBICTPAUBAETCsS B COOTBETCTBUU C TPeOOBaAHUSIMU
TexHosioruu aesarenbHocTHoro Metona JI. I'. I[letepcon (cMm. pasnen «[IpunoxeHue»). Ha
aTare Momueayuy YINTeIb MOXET MPEIIOXKUTD yJallluMcsl OOCYIUTh anurpad K MyH-
KTy ¥ TIEPEUTH K BOIIPOCY IIPUMEHEHMUS BOCAMUKIACCHUKAMU M3BECTHBIX HA JAHHBIN
MOMEHT CTaTMCTMUYECKUX ToKa3zatesneil. [Tociae yero yauTenb OpraHu3yeT MOBTOpPeHUE
crnocoba BeuucaeHus 3Tux nmokasateneit (Ne 250). Jlanee yyammxcst cieayeT Mmo3HaKo-
MUTB C TIOHSITUEM IUCITepcru. 71 CaMOCTOSTEILHOTO OTKPHITUS 3TOTO MOHSATHSI PEKO-
MEHJIyeTCsl UCTIob30BaTh 3aganue Ne 251.

PaccMoTpuM ripumep cmpykmypol OmKpuimus HO8020 3HAHUSL.

1. Hosoe 3nanue: TIOHSTHE NUCTIEPCUU.

2. Akmyaauzauus.

Tloémopums: W3BECTHBIE CTATUCTUYECKME TIOKasareau (cpenHee, HauOoJIbllee
¥ HaMeHblllee 3HaYeHUsI, pa3Max U MoJa Habopa uucen).

Bsecmu: moHsITHE HAbOPa, YIIOPSIOYCHHOTO IT0 BO3pacTaHMIO (YOBIBAHUIO).

Ilodeomosums 66ederue HOBOI cmamucmu4eckoil XapaKmepucmuku: IoKa3aTb Helo-
CTaTOYHOCTH M3BECTHBIX BOCBMUKIIACCHUKAM CTATUCTUIECKUX ITOKA3aTeIeH IS BBISIB-
JIEHWSI BETMYMHBI pa3dpoca 3HaueHuil B Habope uuncen (Ha conepxkanum Ne 251).

3. 3adanue Ha npobHoe delicmeaue.

Brerumcianre craTUCTUYIECKUIA TTOKAa3aTel b, C TOMOIIBIO KOTOPOT'O MOXKHO BBISIBIISITD,
KaK CUJIbHO OTJIMYAIOTCS YMcia BHYTpU Habopa (Ha comepxkaHun No 251).

4. Qurcayus 3ampyoHeHus.

S He MOTY BBIUMCIIUTH TaKOI TT0Ka3aTelb, C IIOMOIIBI0 KOTOPOTO MOXKHO BBISIBJISITD,
KaK CUJIbHO OTJIMYAIOTCS YKcia BHYTpHU Habopa.

$1 He MoTy 000CHOBATh, UTO MOIi OTBET BEPHBIIA.

5. Qukcauus npuvutsl 3ampyoHeHUs.

He m3BecTeH cTaTHUCTMYECKUIT MOKA3aTelb, ¢ TIOMOIIBIO KOTOPOTO MOXKHO BBISIB-
JIATh, KaK CUJIbHO OTJIMYAIOTCST YK CIa BHYTPU Habopa.

6. Ileab yuebHoii desmenvHocmu.

BbIsIBUTB, C TIOMOIIIBIO KAKOTO TIOKA3aTesIsi MOXKHO OIPENeIsITh, KaK CJIBHO OTJIN-
YyarTCs Yrciia BHYTpU Habopa.

7. Qukcayus H08020 3HAHUSL.

VYyaruecs: 1oKHBI TO3HAKOMUTBCSI C HOBBIM TOKa3aTejeM — IuUcIepcusi Habopa.
OmKpovims HOBOE 3HAHME YJaIIuecs MOTYT C UCITOJIb30BaHMEM TEKCTa YIeOHUKA.

Ha smane nepsuuroeo 3axpenseriss peKOMEHIyeTCsT BBITOHATE 3amanue Ne 252 (a, 6) —
No 253 (a). Mg camocmosmenstoll padoms! YIalIIMCsS MOXKHO TIPEUIOKUTH BBITOTHUTH
Ne 252(B) wiu/u 253 (0).

DTan eKka4eHUs 6 cucmemy 3HAHUI MOXKHO TTOCBSITUTh MHTEPIIpETALIMU pe3ysibTa-
TOB, TTOJTYYCHHBIX IIPY BRITTOTHEHNT No 253,

160



Ecnu Ha sTane akTyaau3aluy 3HAKOMBIX € 7 Kjlacca CTaTUCTUYECKUX XapaKTepu-
CTUK OBUTHM BBISIBJICHBI IIPOOETIBI, TO Ha 3TAIle 7068MOopeHUss PEKOMEHIYeTCsI BBITIOTHUTH
sagaHust Ne 254 — Ne 255. Ha srane pegaexcuu yaammmcst TIpeaiaracTcst OLEHUTh ITPO-
LIeCcC U pe3yjibraT CBOeil paboThl Ha ypoke. MHTepecHO OyaeT OLIEHUTh TUCIIEPCUIO OT-
METOK, BBICTABJICHHBIX CeOC yUaIIMMUCS.

Kpome ypoka oTKpbITHSI HOBOTO 3HaHUS, OCHOBHBIE CTPYKTYPHbBIE 3JIEMEHTbHI KOTO-
pPOT0O pacCMOTPEHBI BHIIIE, TNIAHMPOBAHUEM MIPEIYCMOTPEHBI U IPYTUe TUITHI YPOKOB:
YPOKU peaercuu mpeHuposouHo20 U KOPPeKyUoOHH020 MUnoe, TAe yJaliecs BbipadaThi-
BaIOT M 3aKPEIUISIOT CBOE YMEHME MPUMEHSITh HOBBIC TTIOHSITHUS U CITOCOOBI NeHCTBUIA,
y4JaTcsi CAMOCTOSITEJTEHO BBISIBIISITh M ICIIPABIISITH CBOM OIIIMOKM, KOPPEKTUPOBATH CBOIO
YUEeOHYIO IeSITeTbHOCTb.

ITo oxoHYAHWMIO M3yYyeHHUs IIECTOM INIaBHI yJaIlMMCS ITIpelmjiaraeTcs CChIIKa Ha
AKCIPECC-TECT, KOTOPbIe MOXKHO MCITOJIb30BaTh /I ypoKa pedJeKCUM WU B KaUYeCTBe
JoMalHei padoThl.

[ranupoBaHKMeM TakXe MPEIYCMOTPEHBI U YPOKU obyuaroueeo konmpoas. Ilepen
MPOBEICHNUEM KOHTPOJIbHOI pabOTHl PEKOMEHIYeTCS IMPOBECTU YPOK pedraeKkcuu
C UCITOJIb30BaHUEM COIEPKaHMsI COOTBETCTBYIOIICTO pasnena «3agadd IjIsT CAMOKOH-
TPOJIsI».

B zaximroueHMe yaeOHUKA TIPEACTABICH pa3ael Il IOBTOPEHUS COICPKaHMUsI BCETO
Kypca 8 kiacca.

§ 1. D1eMeHTbI KOMOMHATOPUKH
I1. 6.1.1. 3agaya cucTeMaTHIECKOTO Nepedopa BAPUAHTOB

OcHoBHbIE CoaepKaTe/IbHbIC 1IC/IN:

1) yTOUHUTb U CUCTEMaTU3MPOBATh CITOCOOBI PelieHUs 3a/1a4, CBSI3aHHBIX C Mepe-
00OpOM BapUaHTOB,;

2) MOCTPOUTH METOJ CUCTeMAaTUUYECKOTo Iepedopa u cchopMUpOBaTH YMEHUE €0
TMPUMEHSITD TIPY TTOCYETe YK C/Ia KOMOMHAILIMI U3 pa3IUYHbIX CUMBOJIOB;

3) TpeHUpOBaTh YMEHNE HAXOOUTh HAMeHbIIee (HanOoIblllee) 3HAYCHIE BRIpaKe-
HUsI, 10Ka3bIBaTh HEPABEHCTBA; 3aKPETMUTh YMEHUE CTPOUTH rpaduku hyHKIUMN U BbI-
SIBJISITh MIX CBOICTBA.

Boinonnenue 3aganuii Ne 169 — No 175 akTyaau3upyeT UMEIOLIMIACS Y y4alnuxcs
OITBIT pEeIlIeHMs 3a/1ay Ha CUCcTeMaThu4ecKuii mepedop BapuaHToB. [Tpu aTom Ne 171 Ha-
MpaBJieH Ha YTOYHEHME criocoba rnpuMeHeHus Tabmuibl; No 172—Ne 173 — Ha yTouHe-
HHUe crocoba mpruMeHeHUs TpadruecKoil cxeMbl (AepeBa Bo3aMoxXKHocTeit). B pe3ynbraTte
9TOI TTOATOTOBKM y4YalIUECs] CMOTYT CAMOCTOSITEIbHO MOCTPOUTh METOJ CUCTeMaThye-
ckoro nepedopa (Ne 176). OTMeTUM, 4TO IMOKa OHU CMOTYT CPOPMYJIMPOBATH TMEPBbIC
TPU U3 YETBIPEX €TI0 I1ar0B; TOIOJTHUTH €T0 YeTBEPTHIM IIATOM yJalllecsl CMOTYT ITOCTe
BBITIOJTHEHMST No 178.

[TpuBeneM npuMepbl pereHns M OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

OTMeTHM, 4TO TIPU BBIIIOJTHEHUM 3aJaHUil 3TOTO MYHKTAa BaXKHO OPraHU30BBIBATh
HenocpedcmeeHnHblil nepebop Beex BapuaHToOB. Ha mepBoe MecTo BcTaeT BOIPOC IpaMoT-
HOI1 opraHM3aIy 3TOro Mepedopa. Borpoc o KonmaecTBe pacCMOTPEHHBIX BAPUAHTOB
MoKa MMEET BTOPOCTENIEHHOE 3HaUeHUEe. DTa padoTa KpaiiHe BaxHa 1)1 GOpMUPOBAHUS
y y4YallluXcsl OMbITa COCTABJICHUSI KOMOMHAIIMI, Tiepebopa MX pa3IMYHBIX BapUaHTOB
U TIOficYeTa KOJMYecTBa 3TUX BapuaHTOB. OHAa MOTUBUPYET YYalllUXCs K NaabHeMIIe-
MY IOMCKY MpaBWI U (hopMyJl, obJeryaronmx 3ToT noacyeT. OTMETUM, YTO IIPU TaKOM
croco0e MocTpoeHUst pabOThl C 3aMaHUSIMU Y KaKIO0TO M3 YYEHUKOB BOZHUKAET BO3-
MOXHOCTh CaMOCTOSITEIbHO M IMOCTENEHHO MPUITU K IMOCTPOSHUIO HYXKHBIX MPaBUII
¥ OCO3HAHHOMY UX IIPUMEHEHUIO B JAIbHEUIIICM.
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Ne 174

lﬁ:;gi?gb KapnggjébHoe Ipeuka Puc MaxkapoHbl

Pri6a PKx PKi PT PP PM
Msico MK MKn Mmr MP MM
Kypuia KKk KKn KT KP KM

Borpoc o xonmmuecTBe BapruaHTOB 00CYKIASTCSI TOJIBKO MOCIIE TIPOBEACHUS IIepe-
oopa.

Omeem: 15 BapuaHTOB.

Ne 175

ITpu pemreHnM 3aga4M PEKOMEHAYETCS UCITOIb30BaTh cXeMbl. CHavaia n3o00paxa-
eTcd cxeMa ¢ KOMOMHALMSIMU OJIION, €CM Ha MepBoe OyayT IpeIoKeHbI K. 3aTeM
M300paxaeTcs cxeMa ¢ KOMOMHaIUSIMU OJTI0/, €CIM Ha TiepBoe OyIeT NpeaioXeH Oopiil.

1w
I1noB Kapkoe Pary
Komnor Cok Kommor Cok Komnor Cok
Bbopig

Kommor Cok Kommor Cok Kommor Cok

Hns akTyanu3aluyd MeHee TMOATOTOBJIEHHBIMM YYAIllMMUCS CMBICJIA 9TOUM CXEMBI
YUIUTESIb MOXKET O3BYYUTh OTHY M3 KOMOWHAIIWN (HampuMmep, 1IN, XXapKoe U KOMIIOT)
¥ BBIICIUTH €¢ IIBETOM Ha cxeme (TIpoBedsT KpaCHBIM MEJIOM OT TOYKHU «IIH» K TOUKE
«<KapKoe» U Jajiee K TOUYKe «KOMIIOT»), TIOTOM BBIIEIUTD IIBETOM APYTYI0 KOMOMHAIIMIO
U MOMPOCUTH O3BYYUTD €€ OTHOTO U3 YYEHUKOB.

E1te pa3 o6patimM BHUMaHUE, YTO MPU BBITTOJIHEHUM 3TOTO 3alaHUsI yJalluecs yJaT-
CSI OP2aHU308b16aMb CUCTEMATUIECKII TIepeOOp BapruaHTOB. Bompoc o parmoHain3aniu
MoKCKa KOJIMYeCTBa BApMaHTOB 00CyKIaeTcsl TOJIbKO Mocje npopenaeHus nepedopa. [pu
3TOM Y9JaIlIKecs TOJKHBI IIPUHATH K BBIBOIY, YTO CXeMY UIs OOpIIIa MOXHO OBLIO HE M30-
OpaxxaTb, TOCTATOYHO ObLTO YABOUTbH KOJIMYECTBO KOMOMHALIMA, TTOTYYEHHBIX MPU Tepe-
cyeTe BapuaHTOB IepBoii cxeMbl. I1ocie yero yyanmmMcst MOXKHO 3a1aTh BOIIPOC: CKOJIBKO
Obl BApMAHTOB IMOJYYUIOCH, €CJIM ObUIO TIPEIIOXKEHO TpU NepBbixX Otoaa (18 BapraHTOB).

OrBer: 12 BapuaHTOB.

IToce Toro xak B Ne 176 yuaruecs mpoOyoT cOOpMyIHpOBaTh CIIOCO0 cUcTeMa-
TUYECKOTO rnepedopa U COOTHOCST €ro ¢ MeTOAOM, MPEACTAaBACHHBIM B YYeOHUKE, TIPU
BBITIOJIHCHUH CJICOYIONINX 3aJaHUil OHU ydaTcs OOXOMMThCS 0e3 HeImOoCPEenCTBEHHOTO
nepebopa BApUaHTOB.

Ne 177

OO0111ee KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB PABHO MPOU3BEIECHUIO YHCIIa BapyaH-
TOB, TTIOJYYEHHOTO JIJI1 OMHOM «3aKperJIeHHO» T0pOorv, Ha KOJIMYECTBO TaKUX IOPOT.

W3 ropona A B ropon C moxHo noopatbest 20 criocodamu: 5 - 4 = 20.

U3 A B D moxHO gob6patbest 120 cnocobamu: 20 - 6 = 120.

Omeem: 120 ciocoOOB.
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Ne 178
a) PaccMoTpuM ciydaii, KOrma Bce BEIIU XOPOIIO CMOTPSITCS BMECTE.

Pewenue:

MoxxHO paccykaeHue MPOBECTU € TTOMOIIIBIO METOAAa CUCTeMaTUYeCKOro repedopa,
0003HAUMB Ha3BaHMS Belllell U UX LiBeTa MepBbIMU OyKBaMU COOTBETCTBYIOIIUX CJIOB,
a IIEJKOBBIN U LIEPCTSIHOM MIaTKU COOTBETCTBEHHO Ludpamu 1 u 2.

3akpenuM Ha MepBOM MecTe KOMOMHAUMU OOWH M3 CUMBOJIOB, MPUHAMIEXKAIIUX
MHOXECTBY 3aJJaHHBIX B 3a/1aUue CUMBOJIOB — OPIOKH.

Jns BbIAEAEHHOIO Cllydasl BBIMUILEM BO3MOXHBIE BapUaHThl, UCIIOJb3YSI CXEMY.
IToncumTaem Mony4eHHOE YMCIIO BAPUAHTOB — UX 12.

bproku

bayska

o T N\ A‘ 3
o INININ NN
1 21 21 21 21 21 2

OO0111ee KOJMYECTBO BO3MOXHBIX BADMAHTOB PaBHO ITPOM3BEICHMIO YKC/Ia BapuaH-
TOB, TTOJTYYEHHOTO UTSI OMHOTO «3aKPeTUICHHOT0» CUMBOJIa (OPIOKM) Ha KOJIMYECTBO 3a-
JTAHHBIX CUMBOJIOB.

12-2=24.

Omeem: 24 napsina.

0) PaccMoTpuM ciyyaii, Koraa roiayoyto 01y3Ky Hellb3ss KOMOMHUPOBATh C I0OKaMU,
a ¢ OproKaMU IJIaTKU.

HaiineM KoanuecTBO BO3MOXKHEIX BapMaHTOB OTHCIBHO UIST OPIOK M IJIST FOOKM,
a 3aTeM CJIOKUM ITOJIy4eHHbIE YKcIIa.

bproku IO6xka

bayska

Ilhamok

C yyeToM orpaHMYEHMIT Ha COCTaBJIEHNE KOMITJIEKTOB OIEXKIbI IojiydaeM: 6 + 8 =14
HapsIIOB.

Omeem: 14 HapsI0B.

Tenepp mocie BbimonHeHUst Ne 296 (0) yyalimecss CMOTYT IOIMOJHUTh METO.I
CUCTEMATUYECKOTO Tepedopa IMOCHeIHUM IIaroM: «eCJIM Ha CHUMBOJIBI HAJIOXEHBI
Kakue-JIM00 OrpaHUYeHMSsI, TO BEIYMCIUTh KOJUUECTBO BOZMOXHBIX BADUAHTOB OT-
IEJBHO IJISI BCEX CMMBOJIOB C pa3JIMYHBIMHM CBOMCTBAMHU, a 3aTeM CIIOXUTH ITOJTy-
YEHHBIE YMCIa».

Ne 179

ITyctb 6ykBbI Ha3biBatoTCsA A, b 1 B.

«3akpenum» OYKBY A, Toraa:

IlepBas OykBa A
Bropas 6ykBa A b B
Tperesi6ykea | A | B | B A b A B

Bceero 7 cnos.
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Ecnu nepsas 6ykBa b, To:

IlepBast OykBa b
Bropas 6yksa A b B
Tpetbs OykBa A b A | b | B b B

Bcero 7 cnos.
Ecnu nepBas 6ykBa B, To:

IlepBas OykBa B
Bropas 6ykBa A b B
Tpetesi Gyksa | A B b B A | B | B

Bcero 7 cnos.

WUrtoro 7 + 7 + 7 = 21 cioBo.

3aMeTnM, 4TO TTOCJIe TOrO KaK yJalluecs: TMTO3HAKOMSITCS ¢ TIPaBUJIOM ITPOU3BEIe-
HUS ¥ TIOHATHEM IIepeCTaHOBKHU 3Ty 3aJady MOXHO OyIeT pellnTh WHAYe: U3 OOIIeTro
yucia cnocoboB HanucaHus ciaoBa (3 x 3 x 3 = 27) ciaeayeT BhIYECTb KOJTUUECTBO Tepe-
ctaHoBOK 13 OykB A, b, B (3! = 6).

BaxHo mokaszarh y4yaliMmcsi, YTO KOJMYECTBO BapUMaHTOB B HEKOTOPBIX 3agayax
JIerde HalTH HEITOCPEACTBEHHBIM UX ITepe0opoM. 17151 3TOro MOXKHO BHITTOTHUTH Ne 298.

Ne 180

HapucyeM Ta6nully, B KOTOPOIl BEpXHUI PsiZl YKa3bIBaeT KOJIUYECTBO OUKOB, BbI-
MaBIINX Ha TIEPBOM KOCTH, JICBBI — Ha BTOPOM KOCTH, ¥ 3aKPACHM Te KJIIETKH, KOTOPhIE
COOTBETCTBYIOT yca0BMI0. iTOro ux 11 moaxonsimux mocjieaoBaTebHOCTEH:

ITepBeIit 6pocok
1 2 3 4 5 6

Bropoii 6pocok
AN In | |[W[IN|—

B Oosee moAroToBAEHHBIX KJiaccaX YydYalllMMCS MOXKHO TIPEMIOXUTh PEeIIUTh
No 181 — No 182. D1m 3amaun HOCAT pa3BUBAIOIINI XapaKTep M yJaIIrecsT pelIaloT X
0e3 MpUMEHEeHUs KaKMX-T100 KOMOMHATOPHBIX (DOPMYJT.

W3 pazmena s mOBTOpeHHs] YIUTEIh MOXET BbIOpATh JIFOOBIC 3amaHUsI, KOTOPHIS
11eJ1eCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU OT UMEIOLIUXCS
y yyalluxcs 3aTpyIHEHUA.

PaccMoTpuM peliieHre HeCTAHAAPTHOM 3a1a4d JAaHHOTO ITYHKTA.

Ne 197*

PaccMoTpuM MOMEHT BpeMeHU, OIMChIBaeMbIil B 3agade. I1ycTh K 5TOMy MOMEHTY
LICKA 3abpocun x msueit. Torma nmocie 3Toro MoMeHTa JAMHaMo 3a0pocuil X Msiueit,
B uTOre 3a0pocuB 53 Msiua. 3HAYUT, K paccMaTpuBaeMoMy MOMeHTY JInHaMo 3a0pocut
53 — x maueii. Ho Torna x paccmatpuBaeMomy MoMeHTY LICKA 1 JIluHaMo B cymMe 3a-

opocuiun
x + (53 — x) = 53 msua.
Omeem: 53.
Ne 198*

IIpenmonoxum, 4TO HANIIMCh TaAKKWE 1IEIbIe YKMCIA X U Y, 4To xy(x + y) = 2517. Tak
KakK BCE COMHOXUTEINN IIeJIble, a POU3BeIeHNe HEYeTHOE, TO KaKIblii U3 TPEX COMHO-
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KuTeNneit HedeTeH. Ho eciiu yncna x U y — HEYeTHBI, TO YUCIO X + y yeTHO. [loayunin
MPOTUBOPEYME.
Omeem: He MOLJIO.

II. 6.1.2. 3anaua nojcyera pas3anynbix BapuanTos. [IpaBusio npoussenenust

OcHoBHBIE coaepKaTeIbHbIC IEJIN:

1) MO3HAKOMMTH YUALIUXCS C HOBBIM pa3iesioM MaTeMaTUKN — KOMOWMHATOPUKOIA;

2) MOCTPOUTh MPABUJIO MPOU3BENECHUSI U cHOPMUPOBATH YMEHUE €TI0 MPUMEHSITh
TIPY TMOACYETE YMCIa Pa3INIHBIX BADUAHTOB;

3) TpeHMpOBaTh yMEHWE pellaTh 3aJa4u METOIOM CHCTEeMaTUYecKOro Iepedbopa;
3aKpeINUTh YMEHUE BBITIOJHSTH IPpeo0pa30BaHUs BhIpaXKeHUI ¢ KOPHSIMU; UCIIOIb30-
BaThb TparKu PYHKITUIHA IJIST peIIeHUSI CHCTEM YPaBHEHMIA; TTOBTOPUTH ITOHSITHE YeTHOM
1 HEYETHON (DYyHKUMU.

I caMOCTOSTEIbHOIO OTKPBITHS CITOCO0a HAXOXICHMSI KOJIMYECTBA BapHUAaHTOB
BbIOOpA 2JIEMEHTOB B Tapy, 00001IeHEeM KOTOPOTO SIBJISIETCS TPaBUJIO TPOM3BEICHUS,
pekoMeHyeTcst BBIMOAHUTb N 199. J1isi caMocTOsITeIbHOTO OTKPBITHS TIPaBUIA TPOU3-
BeJCHUsI peKOMeHAyeTCsT BRITOTHUTH Ne 203. B GoJtee MonroToBIeHHBIX KJIacCaX MOXXHO
OpPraHM30BaTh CAMOCTOATEIbHOE OTKPBITHE CITOCO0A PEIlIeHUsI COCTaBHBIX 3a7ay, B KO-
TOPBIX TpeOyeTcsa MPUMEHUTD TIPABUJIO TIPOU3BENCHUS; ISl YeTO PEKOMEHIYETCS BbI-
moHUTH Ne 211.

[TpuBeneM npuMepbl peleHns ¥ OTBETHI K 3aJaHISAM 13 TaHHOTO ITyHKTA.

Ne 204

a) Hucpsl B 3anucu MTU3HAYHOTO YMCIIa He TOJDKHBI TMOBTOPSIThCs. [lepBoii B uuncre
MOXET CTOSITh JTI00AsT U3 TISITU LGP, BTOPOI — JTF00ast M3 YeThIPEX OCTABIIMXCS, TPEThe —
J00ast U3 TPEeX OCTaBIIMXCST, YETBEPTOM — JTH00ast U3 IBYX OCTABIIMXCS, MISITOM — OITHA.

3HayuT, Bcero OymeT 5-4 - 3 -2 - 1 = 120 pa3auuHbIX IITU3HAYHBIX YHCEIT.

0) B xauectBe mepBoii nubpbl MATU3HAYHOTO YKCJIa MOXHO BbIOpATh JIIOOYIO U3
MSATU yKa3aHHBIX B 3amavye 1udp. 3HaYuT, NepBylo LUbpy B YMCIe MOXHO BbIOpATh 5
crocodamMiy. AHAJIOTMYHO, KaXXIyo M3 BTOPOI, TPETheil, YeTBEPTO W MATOM ITU(PHI
qyuciIa TakkKe MOXHO BBIOpATh MSITBbIO CIOCOOaMU. 3HAYMT, BCErO MOXHO COCTaBMUTh
5+5-5-5-5= 23125 pa3nuuHbIX MATU3HAYHBIX YKUCEII.

Ne 205

ITo ycnoBuio nepBas Lugpa TPeX3HaYHOTO YKclia — HeueTHasl, 3Ha4uT Ludpa co-
TeH MOXET ObITh BEIOpaHa MAThIO crtocobaMu. 1o ycimoBuio BTopass — 4eTHast, 3HAUUT
Hudpa I1ecsITKOB MOXKET ObITh BbIOpaHa TOXe TMsThio criocobamu. Tak Kak TpeThst Hudpa
JOJDKHA IEUThCS Ha 3, To Ludpa equHUIL MOXET ObITh BbIOpaHa TpeMsl CIIocoOaMM.
Torna no mpaBuy MpoOU3BeAEHUS MOXHO COCTaBUTH S - 5 - 3 = 75 koMOMHaILUIi, TO €CThb
75 Takux yuces.

Ne 209

a) HyxHo mokpacuth yeTbipe KJIeTKU. [lepBylo KJIETKY MOXHO MOKPAaCUTh ABY-
Ms1 cmoco0aMu. AHAJIOTUYHO, KaxKAyl0 U3 BTOPOI, TPEThel M UeTBEPTOI KJIETOK TaK-
K€ MOXHO TTIOKPACUTh IBYMSI CTIOCOOaMU. 3HAUUT, KJIETKU KBAAPATHOU TaOIUIIBI 2% 2
MOXHO TTOKPACUTh B YePHBIi WK Oeliblit 1BeT 2* = 16 criocobamu.

0) HyxHO moKpacuTh OeBATHh KIEeTOK. [1epBylo KJIETKY MOXHO MOKPACUTh BYMSI
crocobamMu. AHaAJIOTMYHO, KaXKIylo U3 BTOPOIi, TPEThell, UeTBEPTOI, ... AEBITOM KIETOK
TaKXXe MOXHO TIOKPAacUTh OBYMs CIocoOaMu. 3HAUYUT, KJIETKU KBaIpPAaTHON TaOIUIIbI
3X3 MOXXHO ITOKPACUTh B CUHWI WK 6ebli 1BeT 2° = 512 crocoGamu.

Ne 211
7-5+7-10+ 5-10 =155 (BapuaHTOB)
Omeem: 155 pa3nUUHbIX BAPMAHTOB YTOIIEHUs MOXET COCTaBUTh Maiiia.
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Ne 214

a) B xauectBe miepBoOii LIU@PHI IIECTU3HAYHOTO YKC/Ia MOXHO BBIOpATh JTI00YIO U3
MSATU HEYETHBIX LU(P. 3HAUUT, MepByto LUbpPY B YMCIe MOXKHO BBIOpaTh 5 criocobaMu.
AHaJOTUYHO, KaxAYyl0 U3 BTOPOI, TPeThell, YeTBEPTO, MATOM U 1IeCcToi Ludp yucia
TaK>Ke MOXXHO BBIOpATh ITATHIO clToco0amMU. 3HAYUT, BCETO MOKHO COCTaBUTL 5555+
+5+5=5%=15625 pa3mUuHBIX [IECTU3HAYHBIX YHCEJ, BCE LIM(PBI KOTOPHIX HEUETHBHIE.

6) YeTHBIX UMD CTOJIBKO Xe CKOIBLKO HEYETHBIX, OMHAKO Cpean HUX ecTh Ludpa 0,
KOTOpast He MOXKET CTOSITh Ha TIEPBOM MecTe. 3HAYUT, TIEPBYIO HUMPY B YMCIIE MOKHO BbI-
opatb 4 cocobamu. Kaxmyro u3 BTOpoii, TpeTbeii, YeTBEPTOM, MATOM U 1I1eCTOM 1P
YCcIa MOXKHO BBIOPATh MSITHIO CITOCOOaMU. 3HAYUT, BCETO MOXHO COCTaBUTb 4 -5+ 55 -
-5+-5=4"-5 = 12500 pa3snu4HBIX IECTU3HAYHBIX YUCE, BCE LIM(PPHI KOTOPHIX YCTHEIE.

B) Haiimem cHavana KOIMYEeCTBO BCeX IIECTU3HAYHBIX YKCENI, C YYETOM TOTO, YTO
Ha TIEpPBOM MeCTe HE MOXET CTOSITh HOJIb, IIOJTYIMM, UYTO MX KOJIMYECTBO paBHO: 9 - 10°.

HaiineM 4yucio IIeCTU3HAYHBIX YMCENl, B KOTOPHIX HET HU OMHOW IIUMPHI IISITh
(MBI MOXXEM MCIIOJIB30BaTh BCe UM PBI KpOME TIATH M COOTBETCTBEHHO KOJIMIECTBO HC-
MOJIb3yeMBbIX LIM(DP COKPATUTHCS Ha OMH), [IO3TOMY MX YMCJIO COCTAaBUT & - 9°.

Torma KoIMYeCTBO MIECTU3HAYHBIX YHMCEIT, B 3aITIUCH KOTOPBIX CONEPKUTCS XOTSI OBI
onHa mu@pa 5, oymet paBHO uX pasHocTH: 9 - 10° — 8 - 9° = 427608.

r) B xauecTBe mepBOil MUMPHI MIECTU3HAYHOTO YMCIa MOKHO BBHIOpATh JIO0YIO U3
necatu uudp, KpoMe HyJsl. 3HaYUT, TIEpBYIO LHUGPY B YMCIe MOXHO BhIOpaTh 9 crioco-
6amu. Kaxmayio u3 BTopoii, TpeTbeil, UeTBEpTOI U MATOM UMUdP yrcaa MOKXHO BbIOpATh
10 crioco6amu. Tak Kak 4MCIIO JOJDKHO ACIUTLCS Ha 5, TO TOCHeqHss Hudpa MoXeT
ObITh 0 WM 5, TO ecTh BbIOpaHa AByMs criocob6amu. 3HAUMUT, BCETO MOXHO COCTaBUTh
9-10%-2 = 180000 pa3jMYHBIX IIECTU3HAYHBIX YNCE, TESIINXCS Ha 5.

1) UToObl MOMYYUTh MIECTU3HAYHOE YMCIIO, KOTOPOE OIMHAKOBO UUTAETCS ClieBa
HaIIpaBo U CITpaBa HaJIeBO HYXXHO HaIlMcaThb J000¢ TPEX3HAYHOE YMCIIO U MPUITHCATh
K HEMY €TO «3epKaJIbHOE» OTpakeHME, 3HAUNT, KOJIMIECTBO TaKUX IIeCTU3HAYHBIX YN -
CeJl COBMANaeT ¢ KOJMYECTBOM TPEX3HAUHBIX YMCesl. 3HAUUT, BCETO MOXHO COCTaBUTh
9 - 10>= 900 TaKkMX pa3aNYHbIX [IECTU3HAYHBIX YMCEL.

Ne 215

ITo ycnoButo c10BOM SIBJISIETCS JII0OAsI TTOCIENOBATENBHOCTD U3 IECTU OYKB, B KO-
TOPOIi €CTh XOTSI ObI IBE OIMHAKOBBIC OYKBBI. 3HAUUT, CJIOBOM HE SIBJISIETCS TOCTIEI0BA -
TEJTbHOCTb U3 IIECTU OYKB, B KOTOPOIl HET OMMHAKOBBIX OYyKB. MHaue roBopsi, U3 Bcex
BO3MOXKHBIX ITOCJIEI0BATEIbHOCTEN U3 1IecTh OYKB (MX 6°) TONBKO ITOCIeI0BATEIBLHO-
CTH, COCTAaBJICHHBIC U3 PA3IMIHBIX OYKB 6€3 MOBTOPOB (MX 6 * 5 - 4 - 3+ 2) He OTHOCUTCS
K CJIOBaM.

Toraga KOTMYEeCTBO CJIOB B TUIEMEHU COCTaBUT:

6°—6-5-4-32=46656 — 720 = 45936.

OtgeT: 45936 coB.

W3 paspena s NOBTOpeHMs] YYUTEIb MOXET BbIOpATh JIIOObIE 3alaHUsI, KOTOpPbIE
11eJIecCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTU OT MUMEIOLIUXCS
y yJaumxcs 3aTpyIHEeHU.

PaccmoTpuM pellieHre HecTaHAAPTHBIX 32124 TAHHOTO MyHKTA.

Ne 228*

B onHoIi KeTouke YEPHBIN TPEYTOJbHUK MOXHO PACIIONIOXHUTD 4 criocobamu (IBy-
MsI CITOCOOaMU MOXKHO BbIOpAaTh TMAarOHab M IByMsI CITOCOOaMU MOXHO BbIOpaTh KaKOM
U3 TPEYTOJIbHUKOB OyIeT YEPHBIM).

MoXHO TToKa3aTh, 4TO €CJIU 3a7aTh PACIIOJIOKEHNE TPEYTOJIbHUKOB B KJIIETOUKAX Ha
[JIaBHOM JMaroHaIM, TO PACIOJIOXEHNUE TPEYTOIbHUKOB B OCTATBHBIX KJIETOUKAX BOC-
CTaHABJIMBAETCS] OTHO3HAYHO.

CrenoBaTeIbHO, YMCIIO «IIaXMAaTHBIX» MOKPBITHIA paBHO 4° = 21'=1024.

Omeem: 1024.
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Ne 229*

Bcero nytHuku cbenu 9 6yTepOpomnoB. 3HAYUT, KaxKIOMY T0CTaI0Ch 1o 3 OyTepopo-
na. Takum oGpa3oM, TpeTUil MyTHUK OTaajl 3a 3 Oyrepopona 36 py0., To ecTh 1o 12 pyo.
3a KaxKablit OyTepOpoa. 3HAUUT, TIepBLIii MyTHUK, OTAABILMI 2 OyTepOpoaa, JOKeH Io-
JIyauTh 24 py0., a BTOpoii — 12 py0.

Omeem: nepsoMy — 24 py06., BTopomy — 12 py0.

Ne 230*

[MycTh muMHAp, KOHYC U MapauIeIeTTUIIe BECAT X, Y U Z TPaMM COOTBETCTBEHHO.
Torma

{6x+4y+3z =1200

4x+6y+77=1700
Omeem: 290 rpamm.

= 10(x+y+7)=2900 = x+y+z=290

I1. 6.1.3. IlepecranoBku. @opMy.ia YKCIA NEPECTAHOBOK

OcHoOBHBIE COoAECpPKATE/IbHbBIC 1IC/IN:

1) chopmupoBaTh MOHSATHE MEPECTAHOBKMU, MIpEICTaBIeHUE O (paKkTOpUaie yucia;

2) mocTpouTh (OPMYITy YMciia MepecTaHOBOK 1 c(hOPMUPOBATH YMEHUE €€ MMPUMe-
HSITH;

3) 3aKkpenuTh yMEHHEe BBIMIOJHSThH NMPeoOpa3oBaHMsT BIpAKEHUM ¢ KOPHSIMU; pe-
IIaTh HEPABEHCTBA, YPAaBHEHMS ITyTeM Pa3JIOXKEeHUS] Ha MHOXUTEIA; TIOBTOPUTD CTaTHU-
CTUYECKME XapaKTePUCTUKHU U 3aKPENUTh YMEHNE UX PACCUNTHIBATh.

7151 caMOCTOSITEIbHOTO OTKPBITHS CITOCO0A MOACYeTa YMCIa BAPMAHTOB PACITOIOKE-
HUSI B pa3HOM TIOPSIIKE BCEX JIEMEHTOB HEKOTOPOTO MHOXECTBAa PEKOMEHIYETCST BbI-
noaHuTh No 231 — No 232.

ITpuBeneM npuMepbl peleHns ¥ OTBETHI K 3aJaHUAM 13 TaHHOTO ITyHKTA.

Ne 234

[1epBbiit NPOIYKT B MOPSIAKE «ITOEIAHUST» MOXKHO BBIOpaTh 4 pa3IMyHbIMU CIIocoba-
MM, BTOPOil — 3, TpeTuii — 2, 4eTBEPTHI — OMHUM. 3HAYUT, B COOTBETCTBUU C IIPABU-
JIOM IIPOM3BENEH S, TIOPSIIKOB «ITOEIAHMSI» DTUX YETHIPEX BUIOB CJIALOCTEN Y IEBOYKHU
cymiectByeT Bcero 4 -3 -2 -1 =24,

Omeem: 24 nopsiaka.

Ne 235

7151 oTBeTa Ha BOIIPOC 3TOM 3adauyM MbI JODKHBI Y3HATh, CKOJIBKUME CIIOCOOaMU
MOKHO TrepecTaBuTh 10 pa3HBIX KHUT. FICKOMOE Y1CII0 paBHO YHCITY TTEPECTaHOBOK

P,=100=1-2-3-4-5-6-7-8-9-10=3628800.

Omeem: 3628 800 croco6oB.

Ne 236

P=6!=1-2-3-4-5-6=720.

Ortger: 720 mapouieii.

Ne 237

a) KommaecTBO crioco00B paBHO YKCITy TIepecTaHoBOK: 7! = 5040 crioco60B.

0) Tak Kak JeBOYKMU BOMSIT XOPOBOI, TO UX TMOJOXEHUE OTHOCUTEIHHO OKpPYXKalo-
IIMX TIPEIMETOB HE CYIIECTBEHHO, a BaXKHO JIMIIIh B3aUMHOE pacriojoxkeHue. [1oato-
My TIepeCTaHOBKH, TIePEXONSIIe APYT B ApyTa P KPYKEHUHU JeBoUYeK (LIMKIMICCKUE
MepecTaHOBKM), YYUTBIBATh HE cieayeT. 3HauuT, moaydaeM 7!:7 = 6! = 720 pa3au4HbIX
TIepeCcTaHOBOK JIEBOYCK B XOPOBOIIC.

B) YuTeM, 4TO OXepejibe 0CTAeTCs HEM3MEHHBIM He TOJIBKO IMPU LIMKIMYECKOM Te-
pecTaHoBKe OyCHH, HO U IIPU €ro repeBopadyrBaHuM. 3HAYMT, rmoiaydaem 7!:7:2 = 360
Pa3TUYHBIX OXKEPETUA.

W3 pasgena misi moBTOpPeHHS] PEKOMEHIYETCSl BBITIOTHUTH 3amaHue Ne 241, KoTo-
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poe HaIlpaB/JIeHO Ha MOBTOPEHUE M3BECTHBIX YJYallMMCSl CTaTUCTUYECKMX ToKazaTe-

JIel. YuuTeab MOXET BbIOpaTh U APYTUE 3aJaHUs1, KOTOPBIE LIEJIECO00PA3HO TOBTOPUTH

C KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTH OT UMEIOIIMXCS V YIAIIIUXCS 3aTPYIHCHMIA.
PaccMoTpuM pelieHre HeCTAHAAPTHBIX 324249 JaHHOTO MYHKTA.

Ne 248*

3amMeTuM, 4yTo cyMMa Beex urcel paBHa 17 - 2,3 + 19 - 2,33 = 83,37. Eciu Obl uncia Moxk-
HO OBUTO OBl Pa30UTH Ha IBE TPYIIIHI C OMMHAKOBBIMU CyMMaMU YMCell, TO B KaXKIOI TPyII-
e cymma uuces1 Oblaa Obl paBHa 83,37: 2 = 41,685. Ho nipu cnoxenuu uuncen 2,3 = 2,300 u
2,33 = 2,330 MBI HE CMOXKEM TIOJTYUYUTH 5 Ha TPEThEM MeCTe TocJe 3ansToil. Omeem: HENMb3sl.

Ne 249*

YTtoObI BEpHYThCS Ha3aJl K TOMY OOPTHKY, OT KOTOPOTO CTapTOBAJIM, TIEPBOMY TLJIOB-
1y morpebyercst 6 MUHYT, a BTopoMy — 10 MuHYT. Torma ofHOBpEMEHHO OHU OKaXXyTCs
y atoro 6opruka yepe3 HOK (6; 10) = 30 MmuHyT.

3a 9To BpeMsl IEPBbIii 5 pa3 MPOILILIBET 10 0acceiiHy «Tyaa u 06paTHO», a BTOPOit —
3 pa3za.

YrtoO6bl MpoIIbITh Ha | 6acceiiH Tyna u 00paTHO Ha OMH pa3 O0JIblIIe, MIOBIYY HYX-
HO COBEpIIUTh OIUH OOroH. A Tak KakK OH MPOIUIbLI HAa 5—3 = 2 pa3a 0oJjibllie, TO OH
coBepi 2 oorona. Omeem: 2 pasa.

§ 2. D1IeMeHTBI CTATHCTUKH ¥ TEOPHH BEPOSITHOCTEIA.
I1. 6.2.1. Eme o craTucTHyecKux xapakrepuctukax. J{ucnepcus

OcHOBHBIE COMepIKATEIbHbIE IIEJTH:

1) MO3HAKOMUTD YYAIMXCS C MOHSITUEM YIIOPSAOYEHHOTIO 10 BO3pacTaHUIO (YObI-
BaHMI0) HabOpa, CO CTAaTUYECKMM IToKa3aTeieM «IHCITEPCHST»;

2) cchopMUpOBaTh YMEHME BBIYUCIISITH AUCIIEPCUIO HAOOPA;

3) chopMupoBaTh MpeacTaBieHUe O CBSI3U MEXIy U3MEeHeHHeM Habopa JaHHBIX 1
M3MEHEHUEM €r0 OCHOBHBIX CTATUCTUYECKUX XapaKTePUCTHUK;

4) 3aKpenuTh YMEHUS BEIUUCIISITL CpeqHee 3HAaUCHNE, MeINaHy, MOIY M pa3Max Ha-
Oopa uucen, peliaTh KBajJpaTHbIe YpaBHEHUs, IPUMEHATh TepeMy BueTta u oGpaTHyIo
K Hell TeopeMy, pacKJIaabIBaTh KBaIPaTHBIN TPEXWICH HA MHOXUTEIIH, pelllaTh ypaBHe-
HUS C TTapaMeTPOM.

J1J1s1 IOBTOPEHMSI 3HAKOMBIX CTaTUCTUYECKUX XapaKTEPUCTUK M 3HAKOMCTBA C I10-
HSITHEM YITOPSIIOYEHHOTO IO Bo3pacTaHuo (YOBIBAHMIO) Habopa ClieayeT BBIIIOJTHUTH
No 250. It caMOCTOATENBHOTO OTKPBITHS CTaTMUECKOIO MOKa3aTessl «IUCIIePCUsT» pe-
KOMEHIyeTCs BBITTOJTHUTH Ne 251.

ITpuBeneM npuMepsl pelieHnus ¥ OTBETHI K 3aJaHUSAM K3 TaHHOTO ITyHKTA.

Ne 252
a) (20 + 30 + 40 + 50 + 60): 5 = 40 — cpenHee 3HaUEHME YUCEIT ITOIO PsIIA.
20 30 40 50 60
OTKJIOHEHWE OT CPETHETO -20 —10 0 10 20

CyMMa OTKJIOHEHUI JIJIsT 3TOTO Habopa paBHA HYITIO.
6)(1+2+2+3+2+2):6=2— cpeaHee 3HaYCHUE YUCEJI ITOTO Psizia.

1 2 2 3 2 2
OTKJIOHEHUE OT CPEIHETO —1 0 0 1 0

CymMa OTKJIOHEHUI [IJ1s1 TOTO Habopa paBHA HYIIO.

Ilocne BhIMOMHEHUST 3TUX 3aJaHUl PEKOMEHIyeTCsl 3a1aTh yJallluMcsl BOMPOC Ha
MOHUMaHUEe MOHATUsI aucrepcus: «[loagymaiite, Kak U3MEHUTCS] TUCTIEPCUST KaKA0TO
psina, eciav B KaXnblii HA00p 100aBUTH YKCio, paBHOe 1. OOOCHYIiTE, B KAKOM Cllyyae
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W3MEHEHHUE OUCTICPCUN OymeT 6oyiee 3HAUMTEIBHBIM: IS TIEPBOTO MM BTOPOTO HAa0O-
pa?». I1pu 3TOM yuallmecs 10JKHbI JaTh OTBET 6€3 BCSIKUX BbIUMCIEHUI, OHU 000CHO-
BBIBAIOT CBOI1 OTBET MOHSITUEM AMUCIIEpCUU. B mepBoM ciiyyae nucriepcus yBeIUIUTCS,
TaK KaK HOBOE YHCIIO CHIBHO OTIIMYAETCS OT MMEBIIIMXCS, a BO BTOPOM CJIydJae ee M3-
MEHEeHUe He OyIeT CTOIb 3HAUUTEIbHBIM, TaK KaK YUCJI0 | 10CTaTOUHO OJIM3KO K UMEB-
IMMcS B Habope YmciIam.

B) (24 + 11 + 15+ 16 + 16 + 28 + 30): 7 = 20 — cpenHee 3HAYCHNE YMCET 3TOTO
psina.

24 11 15 16 16 28 30
OTKJIOHEHHE OT CPEIHETO 4 -9 -5 —4 —4 8 10

CyMMa OTKJIOHEHUIA [IJ1s1 3TOro Habopa paBHA HYIIIO.
Boluncium aucrnepcuio aToro Habopa no popmysie

D:(xl—M)z+(x2—M)2+...+(xn—M)2

n
4 +(=9)° +(=5)" +(-4)’ +(-4)’ +8 +10° 318 3
D= == —=45=
7 7 7

3aMeTnM, 9TO B pe3yJbTaTe MoAcdYeTa CYMM OTKJIOHCHMI ydJalIrecst SKCIIepUMeH-
TaJIbHBIM ITYTEM TTOJYy4YaloT CBOMCTBO OTKJIOHEeHU: «CyMMa OTKJIOHEHUM T Habopa paBHa
Hymo». [Ipy 00BICHEHNHN, TTOYEMY 3TO TaK, MOTYT IIPO3BYyYaTh pa3IUYHbIC pacCyXie-
HUsI, HallpuMep:

* ©CJIM YMCJIO MEHBIIIE CPETHEr0, TO ero OTKJIIOHEHNE OTPUIIATEIFHO, SCIIM YHCIIO
0OJIBIIIe CPEIHETO, TO €r0 OTKJIOHEHWE TOJOXUTEIbHO, IT03TOMY B CyMMe OHU JaayT
HOJIb;

* B HaOOpe pa3TMYHBIX YMCEIT OMHU 3HAUCHUSI OOJIBIIIE CPETHETO, a APYTHE MEHBbIIIE,
MO3TOMY BCErAa YacTh OTKJIOHEHUI OyneT oTpulaTeIbHBIMU YUCIaMU, a YacTh T0JIO-
SKUTEJIbHBIMU M OHU OYIYT «HEUTpaIr30BaTh» APYT APyra;

* ec/ii Obl CyMMa OTKJIOHEHUI1 He Oblila paBHA HYJTIO, TO UMCI0 M He ObLI0 OBl cpea-
HUM apu(pMeTUYEeCKMM Habopa.

* U Ip.

CrenyeT BbICIYIIATh Pa3JUYHbIE TTOMBITKA 000OCHOBaHUS 3TOro (hakTa, HE OIePIU-
Bas yJaIInuXcsl, HO TOMIEePKUBAsT YIAIIUXCS, PACCYKIAIOIINX B BEpHOM HaIlpaBJICHUM.
Yyammmcst, TaBIIMM 000CHOBaHHUS, TTOMOOHBIC TIEPBBIM IBYM, MOXKHO 3aaTh BOIIPOC:
mobas u anredpadyeckasi CyMMa, COCTOSIIIAsI M3 ClaraeMbIX pa3HBIX 3HAKOB, IaeT
HOJTb.

[1pu 5TOM HaubGoNee MOJTHBIM 00OCHOBAaHUEM OYIET CIeayIolNIee.

AnredpandecKkast cyMMa OTKJIOHEHUI paBHA HYJIIO TI0 OTIPEIEICHUIO CPETHETO, KO-
TOPOE PACCUUTBIBAETCS KaK cpeaHee apudMeTUIecKoe Bcex 3HaueHuit Habopa. Jloka-
3aTh 3TO MOXKHO CJICAYIOIIAM 00pa3oM.

Bce 3Hayenus Habopa X, MOXHO ITPEACTaBUTh, KaK CyMMY CpefiHero M 1 ero oTKJIo-

HEHUA X, , TOTIA IO OIPENEIEHNIO CPEMNHETO TOJKHO BIITOIHATLCS PABEHCTBO:
(M+xl)+(M+x2)+...+(M+xn) Mn+(xl+x2+...+xn)
=M<

n

=M<

(x1 +x2+...+xn)

<> M+ =M

n

JlaHHOE PaBEHCTBO BEPHO TOJIBKO ITPH X, + X, +...+ X, =0 3HaYMT, CyMMa OTKJIOHE-
HUIl 3HAYEHUI OT UX CPEIHErO paBHA HYJIIO.

W3 pasgena 1y NOBTOPEHHMS YIUTEIh MOXET BbIOpATh JIFOObIE 3alaHUsI, KOTOpPHIE
11eJIeCO00Pa3HO ITOBTOPUTh ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEIOLIMXCS
y yYaIIUXCs 3aTPYITHCHUIA.

PaccMmoTrpuM pellieHre HeCTAHAAPTHBIX 32144 TAHHOTO ITyHKTA.
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Ne 275*

[Tycts ceituac CammHomy nare x jietT. Torna ycioBue 3a1auu 3amuIneTcsl Tak:

x/2 + 8 =x— 15, otkyna x = 46.

Omeem: 46 ner.

Ne 276*

Bce joKelbl JOKHEBI OTBETUTH OMMHAKOBO, M BCE, TOBOPSIIME TTPaBIy TaKKe TOIK-
HbI OTBETUTH OMMHAKOBO.

Ecnu Tex, KTo TOBOpPUT NpaBay 0oJbliie 75, TO Cpeay OTBeYalOLIMX 10KeH ObLT MOo-
MacThCsl TAKOU YeJIOBEK, M €ro OTBET JAOJKEeH ObITh: «Tex, KToO TOBOPUT MpaBay». 3Ha-
YT, TAKask CUTYalINsI HEBO3MOXKHA.

Ecnu nmxeuoB 6ofibliie 75, TO cpeay OTBEYAIOIIMX JOJKEH ObLIT MOIMAacTbCsl TaKoi
YeJIOBEK, M €r0 OTBET TaKXKe JOJIKEH ObITh: « TeX, KTO TOBOPUT IpaBay». 3HAUYMUT, U TaKast
CHUTYyaIIldsl HEBO3MOXKHA.

To ecTb B KOMITAaHUY POBHO 75 JIXKELOB U 75 UeI0BeK, TOBOPSIILIMX MTPaBIy.

Omeem: MOXHO, 75 JDKEIIOB.

6.2.2. AHAIN3 CTATUCTHYECKUX JAHHBIX
OCHOBHHC coepkaTe/IbHbIC 1IN

1) pacimpuTh 3HAHMS YIAIIUXCS O CIIOCO0aX MPeaCTaBICHUS U aHAIM3a JaHHBIX;

2) chopMUpOBaTh YMEHIE CTPOUTH TMArpaMMEBI paCcCEMBAHMS

3) cphopMupoBaTh MpEACTaBICHUE O CIyYaiiHOM BbIOPOCE U €ro BO3MOXHBIX TTPU-
YUHAaXx.

HsT akTyayiM3alliy MOXKHO BCIIOMHHTH C YYAIIMMUCS W3BECTHBIC UM CITOCOOBI
MpEeACTaBACHUS JaHHBIX: TaOJIMILIbI, KPYTOBbIe U CTONIOUATHIE (JIMHEHbIE) IUarpaMMbl.
YToOBI TOBTOPUTH, KaK IIPEICTABISIOTCS JaHHBIE ¢ TTOMOIIBIO TaOJIMIIBI, MOXHO pac-
CMOTPETb TaOIUILY B3aMMOCBSI3U MEX/1y POCTOM M BO3pPACTOM yyallluxcsl U3 mpumepa |,
MPEICTAaBICHHOTO B YUeOHUKE.

Poct (cm) 130 | 138 | 135 | 140 | 136 | 145 | 150 | 145 | 152 | 158
Bospacr (1et) | 9 9 10 10 11 11 12 12 13 13

Ilocne aHanM3a MaHHBIX W3 TAOIUIIBI YYAIIMMCSI TIpeaiaraeTcsa M300pa3suTh 3TU
JTaHHBIC B BUIIE CTOJI0UATOI muarpaMmel. [Tocite Toro Kak auarpamma OyneT ITocTpoeHa,
JUTSE IpOOJIeMaTU3alMy MOXKHO IIPEUIOXUTh UM IPEICTaBUTh 3Ty MHGOPMALUIO ApY-
M, 6oJjiee OBICTPBIM CIIOCOOOM (KOTOPBLIM M CTAHET HOBas IS yYallluXcs AuarpaMmma
pacceuBaHusi).

J1J1s1 caMOCTOSITEIBHOTO OTKPBITHUS CITIOCO0a ITOCTPOEHUSI IUarpaMMbl PacCeMBaHUsI
MOXKHO MPEUIOKUTH YJalluMCsl IPOaHaIN3upoBaTh yKe TOTOBYIO THarpaMMy pacceu-
BaHUs, IPEACTABICHHYIO B YUYeOHMKE, HAINTYU €€ OTJIMYMS OT CTOJI0YATOM AUarpaMMbl 1
COCTaBUTH aAJITOPUTM ITOCTPOCHUS AUarpaMMbl pacCEUBaHUS.

14 —
E
x R
8 10 .
23} 9 .

8

120 130 140 150 160 170

Poct (cm)

B MeHee moaroToBJIeHHOM KJIacce MOXHO BBIHECTU Ha aKTyaJin3alunio croco6 no-
CTpOCHUA rpa(pm(a JIMHEWHOM (I)YHKHI/H/I, YTOOBI BCTIOMHUTD IMOHSITHE KOOpAMHAT TO4Y-
KM Ha KOOp)IHHaTHOfI TIJIOCKOCTH.
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OTMeTHM, 4TO MPOOJIeMAaTU3alliI0 MOKHO OpPraHM30BaTh He HA MTOCTPOCHUM TUa-
rpaMMBI pacCceMBaHMs, a Ha TIOHITUU CIIyJ9aifHOTO BBEIOpOCA, IJISI 3TOTO MOXKHO TIpel-
JIOKUTD ydarumcst Ne279.

[IpuBeneM npuMepbl pelieHnsI U OTBETHI K 3aAaHUsIM U3 JAHHOTO IYHKTA.

Ne277
Ha ocHoBe TaGiuibl, B KOTOPOI YKa3aHbl JJIMHA TOPMO3HOTO IyTH B METpax Ha
CYXOli TOpoTre ¥ CKOPOCTh B KM/4 TIEpE HauaJIoM TOPMOXKEHUSI, TTOCTPOUM JIMAarpaMMYy.

ABTOMOOMIH 1 ABTOMOOMITH 2 ABTOMOOWTB 3

Cropocrs 40 | 50 | 60 | 80 | 45 | 55 | 60 | 70 | 50 | 65 | 75 | 90
(km\1)

TopmozHoit
myThb (M)

16 | 23 | 42 | 18 | 27 | 32 | 43 | 19 | 32 | 43 | 62
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TopMmo3HOI MyTh, M
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40 50 60 70 80 90

CxopocTb (km\1)

Habmiogaemass 3aKOHOMEPHOCTD: YeM OOJIbIIIE CKOPOCTh, TEM OOJIbIIE IJIMHA TOP-

MO3HOTO ITyTH.
a) Ecnu y aBToMo0OuUIei OMMHAKOBasi CKOPOCTh, TO Y HUX ONMHAKOBBIN TOPMO3HOI
nyTtb. He BepHo.
0) UeM OoJiblile CKOPOCTh, TEM JVIMHHEE TOPMO3HOI MyTh. BepHo.

Ne280

2008 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017
-5,8 —-5,6 | —145| =75 | —6,8 | =8,5 | —8,6 | —4,4 10,1 -7,8

Cy11ecTBEHHO OTJINYAETCS OT OCTAIbHBIX CPEAHEMECSTIHOE 3HAUCHUE TeMIIEPATypPbl
B stHBape 2016 rona.
ITpuuuHOii cyyaiiHOro BBIOpOCa MOIJIa CTaTh OIeYaTKa B ra3eTe (MOTepsiH MUHYC).
-5,8-5,6-14,5-7,5-6,8-8,5-8,6-4,4+10,1-7,8 -59,4
10 10
Hee 3HaueHue TeMneparypsl (B rpaaycax Llenabcus) B sHBape B Mockase.

=-5,94 —cpen-

n=10

—14,5; -8.,6; —8.5; —7,8; =7,5; —6.8; —5.8; —5,6; —4,4; 10,1.

(—=7,5—6,8) : 2= -7,15 — MenuaHa JaHHbBIX CPEIHEMECSYHbBIX 3HAYCHUI TeMIIepa-
Typ.

Ecnu ucnpaBuTh JaHHbBIE CIydyailHOTO BBIOpOCA, NOMUCAB «ITOTEPSTHHbIN» MUHYC,

TO CpeaHee 3HaUCHME U MeIraHa TeMIIepaTyphl B SsHBape B MOCKBe yMEeHBIIIATCS.
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MoxHo TNOATBEPAUTDL 3TO HEIMMOCPEACTBEHHBIMU pacuy€TaMu.

-5,8-5,6-14,5-7,5-6,8-8,5-8,6-4,4-10,1-7,8 79,6
10 10
—14,5; —10,1; —8,6; —8,5; =7.8; =7.5; —6,8; —5,8; —5,6; —4,4.

=-7,96

(-7,8—-17,5):2=-7,65

W3 pasnena njis moBTOPEHUSI YIUTENIb MOXET BBIOpATh JIFOOBIC 3adaHMsI, KOTOPHIS
11€J1eCO00Pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTHU OT UMEIOLIUXCS Y
yyalumxcs 3aTpyLHEHUIA.

II. 6.2.3. Ciryuaiinbie COOBITHS H HX YACTOTA

OcHoBHBIE coaepzkaTebHbIC eI

1) chopMupoBaTh MPEACTABICHUE O JTOCTOBEPHBIX, HEBO3MOXHBIX M CITyJaTHBIX
COOBITHSIX; BBECTH B PEUEBYIO MPAKTUKY YUALIMXCS TMOHSITUST «UCITBITAHUE», «ACXOMI»,
«0JIArONIPUSATHBIN UCXOI»;

2) copMHUPOBATH MOHSTHE YaCTOTHI, KAK CTATUCTUYECKOTO ITOKA3aTeIsT; TIOCTPOUTH
CIT0Cc00 HAXOXIEHMST YaCTOTHI CAYIaifHOTO COOBITHS U CPOPMUPOBATH YMEHUE ETO MTPU-
MEHSITD;

3) 3aKpenuTh YMEHME pellaTh KBaJApaTHble HEPABEHCTBA, BBIMOJIHATL IEHCTBUS
¢ anreGpanyecKruMu JpOOSIMU.

7151 MOBTOPEHUSI 3HAKOMBIX CTATUCTUYECKUX XapaKTEPUCTUK M CAMOCTOSTEIbHO-
r0 OTKPBITHS CTATHUYECKOTO IMOKA3aTeNsl «4acTOTa» PEKOMEHAYETCsl BBIIOJIHUTHL Ne 289.
11 3HAKOMCTBA C MOHATUSIMU CIIyJaifHOTO, TOCTOBEPHOTO M HEBO3MOXHOTO COOBI-
™1 — Ne 290.

ITpuBeneM npuMepsl pelieHns ¥ OTBETHI K 3aJaHUSAM 13 TaHHOTO ITyHKTA.

Ne 291

a) O6mee yuciio Bcex McnbiTaHuilt paBHO 770. YKMcino McxomoB, B KOTOPBIX BbI-
najgo uyuciao 1, paBHo 158. CnemoBarenbHO, 4acTOTa 3TOrO COOBITUSI COCTaBJISIET
158: 770 = 0,21.

0) O6uiee ynciio Beex ucnbpiTaHuit pasHo 770. Yucao UcxonoB, B KOTOPBIX BbIMAIO
yucio 2, paBHo 100. CrenoBarenbHO, 4acToTa 3Toro codbitust coctannsiet 100 : 770 = 0,13.

Ne 293(a)
YToOBI OTBETUTH Ha BOIIPOC 3aJaYl BOCIIOIb3yeMCsT (hOPMYJIOit TSI HAXOXKICHUS
M
4yacToThl coobiTud W (A)= v

M = 189 — 3TO 4MCIIO UCXOMOB, B KOTOPHIX OIpalliiBaeMble BbIOpain oTBeT: «by-
MaKHbIE».

W (A) = 0,63 — yacToTa TaHHOTO OTBETA CPEIU BCEX OTBETOB.
M
W4

N=189: 0,63 = 300 (4.) TaKO€ KOJIMYECTBO JIIOACH MPUHSLIO y4acTUE B OIIPOCE.

300 — 189 = 111 (4.) Takoe KOJMYECTBO OMPOIIEHHBIX Ha3Balu OPYroil BapuaHT
OTBETAa.

Omeem: 300 yenoBeK MPUHSIIN y4acTue B orpoce, 111 yemoBek Ha3Bamu Ipyroit Ba-
pUaHT OTBETA.

W3 pasgena Ajas moBTOPeHUs] YIUTETb MOXET BbIOpATh JTIOOBIE 3aaHUsI, KOTOPbIE
11eJIeCO00pa3HO MMOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHMOCTU OT MMEIOIIUXCS
Y YYalIMxcs 3aTpyIHEHUIA.

PaccmoTrpuM pellieHre HeCTaHIAPTHBIX 32144 TAHHOTO ITyHKTA.

Yro6bl HATH KOJIMYECTBO YYACTHUKOB ompoca N, Hago: N
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Ne 311*

3aMeTuM, 4YTO Pa3HOCTb MEXIY UMCIIOM U CYMMOI1 ero udp aeaurcs Ha 9.

3HauuT, BCE Pa3HOCTU, KOTOPBIE MBI TTOJIyJaiu, Aeauaruch Ha 9. [Ipu aToM nepBoe
4uCIio Ha 9 geauThes He 00s13aHO.

ITpoBenem aHaim3 ¢ KoH1Ia. HoJtb mojrygaeTcst 13 JIF000T0 OMHO3HAYHOTO HATypalb-
HOTO YHMCJIa MOoCc/e BBIYMTAaHUSI U3 Hero cyMMbl 1idp. Ho u3 Takux yucen Ha 9 nenurtes
TonbKo 9. [TosTomMy mpearocaeaHsss pa3sHoCTh — 3TO 9. AHAJOIMYHO, YMUCI0 9 MOXHO
TOJTYIUTH TOJIBKO U3 OMHOTO UKCIIa, AeIsIierocs Ha 9, u3 18.

IIpoBons TIOMOOHBIE pACCYXKICHHSI, MBI ITOJIYYMM BTOPYIO Pa3HOCThb, PaBHYIO
81.Yucno 81 MmoxHo noayuuth 1 u3 90, u u3 99. Ho uucno 90 HU1 13 Kakoro yucia mo-
TOOHBIMU OIIePAIIASIMU ITOJTYIUTD HENIb3sl. 3HAUYUT, IIepBast pa3HOCTb paBHa 99. Kak MbI
OTMEYaJIN BEIIIE, TIEPBOEC YMCIO Ha 9 menmmuThes He 00s13aHO. [ToaToMy mOmoOMIayT Bce
yucaa, U3 KOTOPhIX MOXKHO MOJY4YUTh 90 onrcaHHbBIM B YCJIIOBUM CITOCOOOM. DTO uyMcaa
100, 101, 102, ..., 109.

Omeem: mo6oe HaTypaiabHOe yncio oT 100 go 109.

Ne 312*

Tak kak 1BoeK 00JIbllIEe, YEM TPOEK, IBOEK JIOJKHO OBITh HE MeHee 4.

Yuco genutes Ha 3 TOraa 1 TOJILKO TOTAA, KOTaa cymMMa ero Hydp AeJuTcs Ha 3.

Haiinem cymmy tmdp B Kaxknom ciaydae. Eciau B kome 4 aBOiKM M 3 TPOMKM, TO
cyMMa nmdp Koma paBHa 17, 1 mojydeHHOE Yrcio He nenuTcs Ha 3. Ecm B Kozde 5 mBoek
U 2 TpOMKHM, CyMMa paBHa 16, 1 ynciio Takxke He aeaurtest Ha 3. Eciu B kone 6 goek u 1
Tpoiika, cymMa paBHa 15, u uucio genautcs Ha 3. Eciiu B Kozae 7 ABoek, cymMa paBHa 14,
¥ yrcio He gennutes Ha 3. TakuM o0pa3om, B Koae 6 1Boek 1 1 Tpoiika.

J171s1 TOro, YTOObI YMCIIO ASIUIOCH Ha 4, HEOOXOAMMO, YTOObI UMCII0, 0Opa30BaHHOE
MOCJICAHUMU IBYMS LIMppaMu, Ieauiaoch Ha 4. DTO BO3MOXHO, TOJbKO €CJIU ABE I0-
caenHue udpsl — 32. 3HAYUT, BeCh KOO — 5T0 2222232,

I1. 6.2.4. Ciyyaiinbie COObITHS M MX BEPOSTHOCTD

OcHoBHBIE coaepkare/ibHblIe 1e/In:

1) TO3HAKOMUTD C HOBBIM pa3aejaoM MaTeMaTUKU — Teopreil BeposITHOCTEl; chop-
MHPOBATh MPEICTABICHUS O PABHOBO3MOXHBIX COOBITHSIX, O COBMECTHBIX 1 HECOBMECT-
HBIX COOBITUSIX;

2) TMO3HAKOMUTh YYallMXCs € KJIACCUUYECKUM OIpeae/ieHUeM BEepOSITHOCTU COOBI-
THUS; TTOCTPOUTD aJITOPUTM HAXOXKIEHUsI BEPOSITHOCTU CIIy4aifHOro COOBITHS U chopMu-
pOBaTh YMEHHE €TI0 IIPUMEHSITh;

3) TTO3HAKOMUTH YYAIIUXCS CO CTATUCTMUECKON BEPOSITHOCTBIO COOBITUS M chop-
MUPOBAaTh YMEHUE ¢ HaXOIUTh;

4) 3aKkpenuTh YMEHUE peliaTh ApoOHO-pallMOHAIbHbIE YPaBHEHUS U PallMOHAb-
HBbIC HEPaBEHCTBA.

H7s TIOBTOPEHMST MOHSATUM TOCTOBEPHOTO, HEBO3MOXHOIO M CIyJ4aifHOTO CO-
OBITHIT peKoMeHayeTcsT BRIMOTHUTh Ne 313. I 3HAaKOMCTBa C COBMECTHBIMU U He-
COBMECTHBIMU COOBITUSIMU U MEPBUYHOTO 3aKPEIICHUS 3TUX MOHSITUN MOXHO BBI-
motHUTH Ne 314—Ne 315. Jlnst popMupoBaHUs TTOHITHAS PABHOBO3MOXHBIX COOBITUI
pekoMeHayeTcsl BBIMOAHUTH No 316. [l caMOCTOATEIbHOr0 OTKPBITHS TTOHSITHUS
BEPOSITHOCTU U MOCTPOCHUS CcIIoco0a ee BBIUMCACHUSI PEKOMEHIYETCSI BHITIOJHUTD
Ne 317.

[TpuBeneM npuMepbl pereHns M OTBETHI K 3aJaHISAM 13 TaHHOTO ITyHKTAa.

Ne 318
KoanuecTBo Bcex BO3MOXKHBIX UCXONOB: KTO 6YI[CT BBICTYIIATb MNE€PBLIM, €CTb 1 = 12.
bnar OIIPUATHBIMU IJI51 coObITUS A = «II€PBBIMU BBICTYIIAT BOCBbMUKIACCHUKM» ABJIAIOT-
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4 1
ca m = 4 ucxona. ITosToMy MCKOMas BEPOATHOCTh paBHa P(A) = 0 = 3

1
Omeem: — .

Ne 319
la) KonnuecTBO BCex BO3MOXHBIX MCXOIOB: 00111ee YUCIIO OUIETOB MO (DU3UKE, ECTh
n = 20. baaronpusTHBIMU 1151 COOBITHS Al = «IOCTAHETCS OMJIET TI0 OIITUKE» SIBJISTIOTCS

8

m = 8 ucxosios. [103TOMy HCKOMAsi BEPOSITHOCTh paBHa P( 4, )= 0 0,4 .

16) KonanuecTBO BCceX BO3MOXKHBIX MCXOHAOB: 0011Iee YU CIIO OMIETOB Mo (pU3MKE, eCTh
n = 20. braronpuATHEIMK 17151 COOBITUSA A, = «He NOCTAHETCS OMJIET MO ONTHUKE» ABJIS-

12

orcst m = 12 ncxonos. IToaToMy McKoMast BEpOSITHOCTL paBHA p(A2 ) = e =0,6.

p(A) +p(4)=0,4+0,6=1

Omeem: 1a) 0,4; 16) 0,6.

Ne 320
Teopema. ITycTh UCTIBITAHUE UMEET 4 MCXOMOB. ECTM m McxonoB, 6JIarONpUSITCTBYIOT
coOBITUIO A, 2 OCTaTIbHBIE 1 — M UCXOH0B — coObITuIo B, p(A) + p(B) =1 (rne Av B— nBa
HECOBMECTHBIX COOBITHSI, OOBEIMHEHNE KOTOPBIX IAET TOCTOBEPHOE COOBITHE).
m n-m_m+n—-m _

Jlokazameavcmeo: w3 ycnousi cienyet, uto p(A)+ p(B) = o + e 1,

Y.T.II.

Wcnonb3ys nokazaHHOE CBOMCTBO, pemiiM 10 3amanms Ne 425.

Hckomas BepoaTHocTb paBHa: p(4,) =1 —p(4) =1—-0,4=0,6.

Ne 321

a) KonmmuecTBo Bcex BOBMOXHBIX UCXOMOB: O0IIee YMCIIO IapOB B SIINKE, €CTh 7 =
8. BraronpuATHBIMU 171 COOBITUSA A, = «BBIHYTBII 1Iap OeNblii» ABIAIOTCA m = 4 WC-

4
xona. ITosToMy MCKOMast BEpOSITHOCTh paBHA p(Al ) = 3 =0,5.

k) KonruecTBo Bcex BO3MOXKHBIX UCXOIOB: O0IIIee YMCIIO IAPOB B SIIINKE, €CTh 4 =
8. BraronpusTHBIMHU 171 COOBITUSA A, = «BBIHYTBIM AP YEPHBIIA WK OENbI» SABIISAIOTCA

7

m = 7 ucxonios. [103TOMy MCKOMAsi BEPOSATHOCTh paBHa p(A, )= . 0,875 .

Omeem: 1) 0,5; 7) 0,875.

Ne 323

6) Haiinem BepOSITHOCTB TOTO, YTO TIEPBBIM OYIET BBHICTYIATh MPBITYH U3 [omananu.

Pewenue:

KonmyecTBo Bcex BO3MOXKHBIX MCXOIOB: O0IIIee YMCIIO CIIOPTCMEHOB Ha YeMITHOHA-
T€, KTO MOXET BBICTYIATh MEPBbIM, ecTh # = 4(. biaronpusiTHeIMU U151 COOBITUSA A =
«IIE€PBBLIM OYIET BbICTYHATh IPBIrYH U3 [omtanaun» saisiorcst m = 7 ucxonos. [1oatomy

7
HMCKOMas BEpOSATHOCTB paBHa P(A)= 0 =0,175.

Omeem: 0,175.

W3 pasaena A NOBTOPEHHS YYUTEIb MOXET BbIOpATh JII0ObIE 3adaHusi, KOTOPbIE
1eJIecoo0pa3Ho MOBTOPUTH ¢ KOHKPETHBIM KJIACCOM, B 3aBUCHUMOCTU OT MMEIOIIXCS
Y yJalluuxcs 3aTpyaHEeHU.

PaccMoTpuM pelieHIe HeCTAHAAPTHBIX 334249 JaHHOTO ITyHKTA.

Ne 347*

ITycth Bace ¢ mectoro ataxka Hy>kHO CITyCTUThCs Ha x aTaxeil. Torna cHauana Bacs
TIPOIIIeST JOITOJTHUTEILHO BBEPX IO ITOCICTHETO 3TaXka U 00paTHO 10 Iectoro. JdmmHa
JIornonHuTeapHoro nyty 1,5 x — x = 0,5 x ataxeii. [1oJ10BUHY 5TOro JOMOJIHUTEIHLHOTO
myTty Bacs 111es1 BBepx, a oJIoOBUHY — BHM3. TO €CTh BBEPX OH ITOIHSUICS Ha X /4 STaxeid.
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Ecnu x /4 = 1, To B mome 7 ataxeii, u Bacst xkuBet Ha 4 3Taxka Hinke BaHnm.

Ecnu xe x /4 He MeHbIIIe 2, TO X He MeHbIIe 8. A Bace Hy>KHO CITycKaThbCsI C IIECTOTO
aTaxa Ha X 9TaxXeil BHU3, UTO B TOM ClIy4ae HEBO3MOXHO.

Omeem: T aTaXEM.

Ne 348*

Ilepsoe pewenue. TlycTb Ipy HEKOTOPOI paccaake MaccaxKUpoB MOCIEAHNI macca-
JKUP CeJl He Ha CBOE MecCTO (TaKylo paccanky HazoBeM HeynauHoii). Torma mo mpuxona
MOCJIEHETO TaccaXkupa ero MecTo ObLIO 3aHSTO MaccaxkupoM A (A MoXeT ObITh U CTa-
py1ikoit). B MoMeHT mpuxona nmaccaxkupa A mepen HUM CTOUT BBIOOP — KaKoe MECTO
3aHsTh. B paccmaTprBaeMoii paccaike OH 3aHMMAaeT MeCTO IocIeaHero naccaxupa. Ho
C TOW ke BEPOSITHOCTBIO OH MOT 3aHSATh M MECTO CTapyIlIKW, U B JaJibHEHIIIeM Bce Tacca-
SKUPBI, BKITIOYAst TIOCIETHETO, 3aiiMyT CBOM COOCTBEHHBIE MECTA.

ITokaxeMm, moyeMy B MOMEHT MPUXOJIa Maccaxkupa A CTapylnIKMHO MECTO BCe ellie
CcBOOOMHO. JIeiiCTBUTEIHHO, TTOKA CTAPYIIKMHO MECTO CBOOOMHO, Cpenu BCeX ellle He
BOLIEAIINUX TTACCaKUPOB €CTh POBHO OJIMH, Ube MECTO YXe 3aHsTo. Kak TonbKo ouepes-
HOW Mmaccaxup 3aHUMaeT CTAPYIIKMHO MECTO, BCE OCTAIbHbIE OYIyT CAAUThCS TOJBKO
Ha CBOU MecTa.

Takum obpa3om, KaxIoil HeynauHoOil paccalike COOTBETCTBYET yAauHasi, KOTopast
MOXET CITYYUThCS C TOM e BEPOSITHOCTHIO. DTO TOBOPUT O TOM, UTO POBHO B IMOJIOBUHE
cilyyaeB paccajka Oy/neT HeylauHOM.

Bmopoe pewenue. HazoBeM MecTa CTapylikKi M MOCJIEIHETO TACCaXupa 0coObMU.
SIcHO, 4TO B KOHIIE MOXKET OCTaThCsl CBOOOIHBIM TOJIBKO 0c000e MecTo (Jiloboe Apyroe
MECTO JI0 KOHIIa CBOOOTHBIM OCTABAThCSl HE MOXKET, TaK KaK paHblIlIe ero 3aiiMeT rnacca-
XXKHUP C COOTBETCTBYIOIIMM OMieToM). 7151 BcexX maccaXkupoB KpoMe MOCAenHero (B ToM
quCJie W TSI CTApyITKK) HET Pa3HUIIbI MEXIY OCOOBIMU MECTaMU. 3HAYUT, BEPOSITHOCTH
OCTaThCsl CBOOOIHBIMM Y HUX OJMHAKOBBIE.

Omeem: 0,5.
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InaBa 7. Pa3BuTne MaTeMaTH4eCKOi TEOPHH

3HaKOMSICh C OCHOBHBIMM TTOHSITUSIMU TEOPUU MHOXKECTB, YUaIMECsT OBJIAAECBAIOT
3JIeMEHTaMU YHUBEPCAIbHOIO MaTeMaTUUYECKOTO SI3bIKa, OHU UCIIOJIb3YIOT UX MPU pe-
LIEHUU Pa3IMYHbIX 33]a4 KaK BCIloMoraTeibHble. TpaauIIMOHHO 3T MOHITUS U3yda-
IOTCSI B IIKOJILHOM Kypce MaTeMaTUKU HESIBHO MPU PACCMOTPEHUU JPYTMX BOTIPOCOB
Kypca. OCOOEHHOCTbIO Kypca «YUyCh YUUTBCSI» SIBJSIETCSI TO, YTO OCHOBHBIE TTOHSTUS
TEOPUU MHOXECTB CTAHOBSITCS 00BEKTOM CIIEIIMATTBHOTO U3YIEHUSI, UTO IA€T yIaIIuMCsT
BO3MOXHOCTb OCO3HAHHO TPUMEHSITh 3TU TIOHSITHS TIPY M3YYeHUM IPYTHUX TeM Kypca.
Ewe B HauanbHO# 1TKOJIE yYaluecs MoaydaloT MPeICTaBICHUSI O MHOXECTBE, JIEMEHTE
MHOXECTBA, MTOIMHOXECTBE, OObEANHEHUU U TIEPECEYEHUN MHOXKECTB, 3HAKOMSTCS C
IuarpaMmamMu Ditepa — BeHHa, a 3aTeM perynsipHO UX UCTONb3YIOT. B BocbMOM Kj1ac-
Ce OHU BO3BPAIIAIOTCS K U3YYEHUIO TEOPUY MHOXKECTB, CUCTEMAaTU3UPYIOT UMEIOIINECs
Y HHUX 3HaHUS U 000TallalTcs HOBBIMUA, OCHOBHOE BHUMAaHUE COCPENOTauUBaETCsS Ha
U3y4eHUN OECKOHEYHBIX MHOXECTB, PACCMATPUBAETCS BOMIPOC WX SKBUBAJIEHTHOCTU.
PaccmatpuBaeTcs CBSI3b MOHSITUI TEOPUM MHOXECTB C Teopueil (yHKIMIT U Teopueit
BEPOSITHOCTE!, B pE3yJbTaTe Yero ydyalluecsi MOBTOPSIIOT M YTOUHSIIOT OIpeaesieHUs
(yHk1Mu 1 BepossiTHOCTU. [Ipu yriyO/ieHHOM U3YyYeHUU Kypca paccMaTpUBaeTCs BO-
MPOC CYUETHBIX U HECYETHBIX MHOXKECTB.

XapaKTepI/ICTl/IKa AeATEJIbHOCTH YYAIUXCA

[Tpu u3ydyeHnn conepkaHus IEPBO TIaBbI yJaIuecs:

® 106MOPAOM U CUCMeMamu3upyrom ToJydeHHbIe paHee 3HAHUS;

® npuMeHsom U3y9eHHbIE CITOCOOBI ASVCTBUI 11 pellieHus 3a1a4 B TUTIOBBIX U T1O-
HMCKOBBIX CUTYAIIUSIX;

® 000CHOBbI6AIOM TIPABUIILHOCTD BBITIOJTHEHHOTO JECTBHSI C TTOMOIIBIO OOpallieHUsI
K O0IIIEMY aJITOPUTMY, OTIPECTIEHUIO, CBOCTRBY;

® ucnoavzyrom duazpammul Jiinepa — Benna 05 BBIMOTHEHUS pa3IUYHbBIX 3a1a4;

® NPUMEHSIOM NOHAMUS Meopul MHOJCecma JIJIST pellieHUsT pa3IMuHbIX 3a1a4 (petire-
HUSI CUCTEM U COBOKYIHOCTEI ypaBHEHUI U HEPABEHCTB U JIP.);

® npumeHsom Gopmyast 1Tl pEIIEHNS] KOMOMHATOPHBIX 33/1a4;

® Ccmposm mamemamuyecKylo mModeab TEKCTOBBIX 3a1ay, MEPeBOis UX YCIOBUE Ha
SI3BIK TEOPUU BEPOSITHOCTEIA

® npuMeHAIOm epaguueckue npedcmasaeHus u Gopmyasl KOMOUHAMOPUKY TIPU pelie-
HUM BEPOSITHOCTHBIX 33]1a4;

® NpUMEHSAIOM NOAYHeHHble 3HaHUS IS PEIIeHUs] 3a/1a4 TTPAKTUYeCKOU HarpaBJieH-
HOCTH.

Oco0eHHoCTH U3ydeHNns1 y4eOHOTO COePIKAHNS

IIpu w3yyeHUU CeObMOM TJIaBBI IUTAHUPOBAHMEM IMpPEIyCMOTpeHBI ypoku OH3,
CTPYKTypa KOTOPBIX 00ECIIeUnBAET BHIMOJTHEHUE YUAILIMMUCS 1IEJIOT0 KOMILIeKCa YHU-
BepCabHBIX YU4EeOHBIX HIeiicTBuii. PaccMoTpum criocod opranusaunu ypoka OH3 Ha
npumepe conepxxaHus myHKTa 7.1.1 «OCHOBHbIE MOHATUSI TEOPUU MHOXeCTB. HYucio-
BbIE MHOXECTBA».

B 3TOM myHKTE yyalluecsl yTOUHSIIOT MOHSITHE MHOXECTBA, €ro 2JIeMEHTOB, TOA-
MHOKECTBA, MyCTOTO MHOXKECTBA U 3HAKOMSITCS C ITOHSITUEM PaBHBIX MHOXECTB. 311eCh
Ke ydanidecsl YTOUHSIOT CBOU TPEACTABIICHUST O BaXHEUIIEM MOHATUM TEOPUU MHO-
JKECTB — COOTBETCTBUU MEXIY MHOXECTBAMMU, 3HAKOMSTCS C ompeneseHreM B3auMHO
OIHO3HAYHOI'O COOTBETCTBUSI MEXIY MHOXECTBAMU U ONpPEAeIeHUEM SKBUBAJEHTHbBIX
MHOXKECTB.

VYpoK OTKpBITUS HOBBIX 3HAaHWII BBICTPAUBAETCSI B COOTBETCTBUU C TpeOOBaHUSI-
MU TexHosioruu nesteabHocTHoro Metoaa JI.I. TletepcoH (cM. pasaen IlpunoxeHue).
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Ha srtame momusayuu yautenb MOXET paccKas3aTh yUallMMCS O TIOHSITUM MHOKECTBA,
Kak OJIHOM M3 Haubojee OOIIMX MaTeMaTUUECKUX MOHSITUM, TTO3BOJISTIOIINX BbISIBUTh
00IIMe CBOMCTBA OOBEKTOB M3 CaMbIX Pa3HBIX 00J1acTeit 3HaHWiA. [anee yauTeab MOXeT
MPEUIOKUTH YIaIIUMCSl BCIOMHUTD, TIe OHM MCIIOIb30BaIN JaHHOE TOHSATHE, TTOCTe
4yero crejaTh BbIBOA O BaXKHOCTU YTOUHEHMST UMEIOIIUXCS Y YYEHUKOB MpeacTaBIeHU
00 2TOM TTOHSITUH. PeKoMeHIyeTcs ITIOPOCUTh YUAIIMXCST O3BYUYNUTh CBOM MPEIITOIOKE -
HUST O TEME CETOIHSIIITHETO ypoKa.

IToce yero yuntenb OpraHU3yeT aKTyaIM3allii0 U3BECTHBIX TTOHSITHI: MHOXKECTBO
M €T0 BJIEMEHT U TpeiaracT BHINOTHUTh 3aaaHue Ne361. [l caMoCTOSITETbHOTO OT-
KPBITHSI TIOHSITUST PAaBHBIX MHOXECTB MOXKHO MCITOI30BaTh Ne363 — No 364,

PaccMoTpuM ripuMep cmpykmypol OMKpPbIMUsi HOB020 3HAHUS.

1. Hoeoe 3nanue: TOHSITHE PABHBIX MHOXECTB.

2. Akmyaausayus.

Tlosmopumb: TIOHSITHE MHOXKECTBA U €T0 3JIEMEHTOB.

3. 3adanue Ha npobHoe deiicmaue.

Kaxk MoxHO Ha3BaTh MHOXecTBa A 1 B 13 3aganug Ne363?

4. Quicauyus 3ampyoHeHus.

41 He MoOry cKa3aTh, KaK Ha3bIBAIOTCSI MHOXeCTBa A 1 B 13 3aganus Ne363.

SI He MoTy 000CHOBATh, YTO MOl OTBET BEPHBIIA.

5. Qukcayus npusuHbl 3aMPYOHEHUS.

S1 He 3HAlO, KaK HAa3bIBAIOTCSI TAKME MHOXECTBA.

6. Lleaw yuebnoil desmenvHocmu.

BrbIsiBUTH, Kak Ha3bIBalOTCS MHOXeCTBa A 1 B 13 3amanust Ne363 u Bce momoOHbIE
MM MHOXEeCTBa.

7. Qukcauyus H08020 3HAHUSL.

Yyanmecs: TOJKHBI TOCTPOUTD OTIPEAeIeHUE PAaBHBIX MHOXKECTB.

Omkposims HOBOE 3HAHME ydallldecsl MOTYT Ha OCHOBAaHUM HaOJIONEHUI, TPOBE-
JIEHHBIX TIPU COITOCTABIICHUHN 3JIECMEHTOB PaBHBIX MHOXECTB C MCTIOJIb30BAHUEM TEKCTa
3aganus Ne364. Jlajee yduTeslb 3HAKOMUT y4allluXCsl ¢ OCTaJIbHBIMM HOBBIMU IS Jie-
BSITUKJIACCHUKOB TTOHSITUSIMH: BBOIUTCSI OIpeAe/ieHre B3aMMHO OTHO3HAYHOTO COOT-
BETCTBMSI MEXKIy MHOXECTBAMU M OIpe/ielIeHNe SKBUBAJICHTHBIX MHOXKECTB.

Ha smane nepsuunoeo saxpensenuss peKOMEHIyeTCsl BBIIOIHUTL 3amaHue No366,
367(a, B), B MOATOTOBJIEHHOM KJIaCCE MOXHO BBITTOJHUTB Ne 365; st camocmosimenvioii
pabomut y4almMcsi MOXHO MpeioxXuTb Ne367 (0).

Ha smane exarouenus ¢ cucmemy snanuii yautenb npemjiaraer ydamumes Ne 368, B
6oJiee IMOATOTOBIEHHOM KJIacCe MOXXHO BBIIOJIHUTH No 369.

st noemopenus pekoMeHayeTcst BeimoaHUTh Ne 370 — Ne374. Ha ararie peghuexcuu
MOXHO 00paTUThCS K anurpady U MpeiIoKNUTh YIalMMcsl TIPOKOMMEHTUPOBATh €ro ¢
TOYKM 3pEHUS Colep:KaHus CETOTHSIIHETo ypoka. ITocie yero yuammmces npeaiaraet-
CsI OLIEHUTBH TIPOIIECC U PE3YIIbTaT CBOEiT pabOTHI Ha YPOKE.

Kpome ypoka oTKpbITHSI HOBOTO 3HaHUS, OCHOBHBIE CTPYKTYPHbBIE 3JIEMEHTbHI KOTO-
pPOTO pacCMOTPEHEHI BHINIE, TIAHMPOBAHUEM MIPEIYCMOTPEHBI U APYTUe TUIIHI YPOKOB:
YPOKU peghaexcuu mpeHUpo8o4H020 U KOPPEeKUUOHHO20 muna, TIe yJyalluecsl BblpadbaThl-
BaIOT M 3aKPEIUISIOT CBOE YMEHME MPUMEHSITh HOBBIC TTIOHSITHUS U CITOCOOBI NeHCTBUIA,
Y4aTCsl CAMOCTOSITESTEHO BBISIBIISITH M MUCTTPABIISITh CBOU OIITMOKY, KOPPEKTUPOBATH CBOIO
YUEeOHYIO IeSITeTbHOCTb.

[I1aHmpoBaHMEM TaKXKe IIPETyCMOTPEHBI M YPOKU 00y4aruie2o koumpoas. Ilepen
MPOBEIECHUEM KOHTPOJbHONH PabOThl PEKOMEHIYETCsl MPOBECTU YPOK pedeKCUu C
WCITOJIb30BAaHMEM COIEpPKaHUSI COOTBETCTBYIOIIECTO pasieia «3amadu s CAMOKOH-
TPOJISI».
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§1. Teopust MHOKECTB
I1. 7.1.1. OcHoBHbBIE NOHATHSA TEOPUH MHOXKECTB. UKC/IOBbIE MHOXKECTBA

OcHoBHbIE copepKaTeTbHbIe IeTH:

1) YTOUHUTb NOHSITHE MHOXECTBA, €r0 3JIEMEHTOB, IIOAMHOXECTBA, ITyCTOI0 MHOXKECTBA.

2) ChopmupoBath MOHITUST paBHBIX MHOXKECTB, COOTBETCTBUSI MEXITY MHOXKECTBAMU,
B3aMMHO OTHO3HAYHOTO COOTBETCTBHUSI MEXKITY MHOXKECTBAMU 1 SKBUBAJICHTHBIX MHOXKECTB.

3) IToBTOPUTH CITOCOOBI pellIeHUS] TMHENHBIX YPABHEHUIA, CUCTEM JIMHEHHBIX YpaB-
HEHMI C IBYMSI IEpEeMEeHHBIMU, KBaApaTHBIX YpaBHEHUI. 3aKpeNUTh YMEHMUE BbIMOJI-
HSTb NEPEBO/L AECATUYHOMN 1pOoOU B 0OBIKHOBEHHYIO K OOpaTHO.

J1J1s1 CaMOCTOSITEILHOIO OTKPBITHS ITOHATHUSI PABHBIX MHOXECTB PEKOMEH/IYETCS BbI-
noyHATL Ne361 — Ne364.

IMpuBeneM npuMeps! pelieHns ¥ OTBEThI K 3IaHUAM 13 JAHHOTO TTYHKTA.
Ne365.

2
a) Yr1o0ob1 nmokasaTb, 4TO ,Z[p06b g TIOMHUMO CBOCTO €CTECTBEHHOTI'O NPEACTaBJICHU I,
” " 2
B BUJI€ KOHEYHOU NECATUYHOU L[p06l/l g = 0,4 MMECT €1I€ OJHO ITPEACTAaBJICHUE B BUAC

2
IIEpUOINYECKON IPOOH C NEBATKOI B IIEPUOLIE: 3 =0,3999...=0,3(9) , HeobXonUMO T1E-

peBecTU TaHHYIO TIEPUOANIECKYIO IPOOL B 0OBIKHOBEHHYIO.

0,3(9) =x
3,9(9) = 10x
9x=3.,6

2
x==

5

1 3 4 .

0) 3amuieM OOBIKHOBEHHBIC TPpOOU 5 ; Z; 35 B BUJIE AECATUYHOMN 1pOOU ABYMSI

crroco0amm.

1 3 4
~=0,5=0,4(9); >=0,75=0,74(9): —=0,16=0,15(9).
5 ) 2 ) > )

MoXHO MPOBEPUTH 3TU PaBEHCTBA ITyTeM IIepeBoIa IEPUOINUECKON IPOOU B OOBIK-
HOBEHHYIO, pacIIpeeiB NX MEXIY TPYIIIaMU YIaIluXcs.

B) KoHeuHyo necaTuuyHyo ApoOb (C HEHYJEeBOIl IPOOHOI YacThl0) MOXHO Mpe.-
CTaBUTH B BUIE TTEPUOTUICCKOM APOOU: I 3TOT0 MU Py MOCISTHErO pa3psiga YMEeHb-
IIAfOT Ha eIVMHUITY, ¥ TIPUTTMCHIBAIOT CIIpaBa OECKOHEYHOE YKCIIO IEBSITOK.

JIJ1s1 1ebIX YMcell 3TOT CIOco0 MOXET ObITh C(hOPMYIMPOBAH CIEAYIOIINM 00pa-
30M: 1I€JIO€ YMCJIO YMEHBIIAIOT HA €AUHUILY U TPUIIMCHIBAIOT MOCIE 3aMsTol OecKoHey -

HOC€ YUCJIO AEBSTOK.
34,786 2113 4
2) Muoxectsa A = {3,(7); 2,1(34); 0,2(348); 0,7(9)} u { }

9°1665" 9905
SIBJIAIOTCSI paBHBIMU. [lepeBenst 0ObIKHOBEHHBIE IPOOY U3 MHOXECTBA B B IECATUYHBIE,

34
MBI HE TIOJyYUM TaKue XK€ 2JIEMEHTBhI, KaK B MHOXeCTBe A, TaK Kak ?:3,(7),

2113 786
2 -21034 _0,79 T02348
990 (34), 9),H0 — 166 (348) .

Ne366
3eN,

2=24 eN;
3
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—-6¢N,—6ecZ,

1 1 1
g £V g ez e 0;
-200
—-2,(02) = 9 e Q, tak kak eciu x = —2,(02), 100x = —202,(02), BbIYTEM U3 BTO-
-200
poro paBeHctBa neppoe: 100x — x = —202,(02) + 2,(02) < 99x = -200 < x = W;

V144 =12 e N; JiI5 — HWPPAIMOHATILHOE YHCIIO, JI5 € R.

(VT+1)(V7-1) 6
= e

0, 24681012 ... (1ocJie 3arsIToli BBIMKMCAHbI ITOAPSI BCE HATYpaIbHbIC YeTHbIE YMC/Ia) —
HE SIBJISIETCS TIEPUOIMYECKOM AeCITUUHOI IPOOKIO.

B kiaccax ¢ yryGieHHBIM U3y4eHUEeM MaTeMaTUKU PEKOMEHIYeTCsl IPOBECTH J0-
Ka3aTeIbCTBO 3TOTO (pakra.

IToxkaxkeM, 4TO IpoOb He SBIIETCS IepuoandecKoii. JeiicTBUTEIbHO, MYCTh
nepuoa Apodu COCTOUT U3 n MUMDP, U IpOOb CTAHOBUTCS MEPUOAUICCKON TOCIe
BHIITMCaHHOTO ymncia 2m. Ho cpenym 4eTHBIX 4Kcell OOJBIINX 2m €CTh YMCIIO BHIA
10%, toe k > n. To ectb B uncne 0,24681012... B mepuoae BCTPETATCS MO KpaiHel
Mepe n Hyneit noapsia. Ho 2To GyneT o3HayaTh, YTO BECh IIEPUOI COCTOUT TOJBKO
U3 HyJeil, onHako mocie yucna 10 umer yucno 10¢+2, comepxaliee BMECTO IMO-
ciaenHero Hyasg uudpy 2. [Moayuunu nporuBopedyne. 3HaYUT, APOOb HE SBJSIETCS
MEPUOIUYECKON.

To ecThb 3TO YKMCII0 HE ABJsIETCS palMoHaIbHBIM, 1 0, 24681012 ... € R.

Omeem: a) {3;?; \/144} ; 0) {—6;3;%;\/144};

VT +1)(V7-1)
B) {-6,-2,(02); (AR L) W
5 3

Ne367

a) IBa MHOXECTBA He SIBJISIIOTCS SKBUBAJIEHTHBIMU, TaK KAK Y HUX Pa3HOE KOJnuye-
CTBO 3JIEMEHTOB;

0) IBa MHOXECTBA SIBJISIIOTCS SKBUBAJIEHTHBIMM, TaK KaK KaXIOMY 2JIEMEHTY U3
MHOXeCTBa A MOXHO TOCTaBUTh B COOTBETCTBME 3JIEMEHT MHOXeCTBa B (3TO Tapbl
TIPOTHUBOITOJIOXKHBIX PAllMOHAJIBHBIX YMCeT) 1 HA000POT;

B) IIBA MHOXECTBa SBISIOTCS SKBUBAJCHTHBIMU: JI000¢ HaTypaJbHOE YHCIIO,
KpaTHOE MSTU MOXHO 3aIucaTh C TIOMOILbIO BhIpaxkeHust Su, tne n € N, To ecTb 1 = 5,
210, 3~ 15, ..., n~ 5n. Ilpnyem Kaxxmoe M3 YUCell, KpaTHOE IISITH, TTOIyJaeTcs Mo
ATOMY IPaBUJIY pOBHO onuH pa3. [Ipu 3ToM o6paTHOE TOoXe OyaeT BEpHO. 3HAUWT,
IIOCTPOEHO B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY MHOXECTBAMHU, TO €CTh OHU
SKBUBAJICHTHBHI.

Omeem: a) HeT; 0) 1a; B) Oa.

Ne368

TlepBblil cnoco6: nepecuuTaTb KOJIMUYECTBO TOCTEN U CTyslbeB. B ciayuyae ux pa-
BEHCTBA YCTaHABAMBAETCs, UYTO KaXKIOMY M3 TOCTEl XBaTUT cTyj1a. Bropoii crmocob He
TIpeIycMaTpUBAET IMOACYETA: COCTABIISIOTCS Taphl (KaXKIbIil BCTACT BO3JIE CBOETO CTY-
Ja). UMeHHO BTOpOit cmoco0 ucnosb3yeT onpeaeacHe 3KBUBaJIEHTHOCTH ABYX MHO-
JKECTB.

W3 pa3naena 1/ NOBTOPeHUs] pEKOMEHIYeTCS BBIMOJHUTD BCE 3aJaHUsI, OMHAKO YUU-
TeJIb MOXET JIUIIb T€, KOTOPHIE 11eJIeCO00pa3HO MTOBTOPUTH ¢ KOHKPETHBIM KJIacCoM, B
3aBUCUMOCTH OT UMEIOIINXCS Y YIAITUXCS 3aTPYITHCHMIA.
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P ACCMOTPUM PCIICHMEC HECTAHAAPTHBIX 3a4a4 JaHHOIO ITyHKTa.

Ne381*
ITo npoirecTBMM 6 YaCOB MUHYTHAs CTPEJIKA HAXOAUTCS B UCXOIHOM ITOJIOKECHUH, a
yacoBas ImoBopaumBaeTcd Ha 180°.

Omeem: 6 4acoB.

Ne382*

[TycTh HaTypaabHbIC YKMCIa kK > m > n — IJIUHBI CTOPOH TPEYTOJIbHUKA C TIEpUMe-
tpoM 1997. Torna HaTypanbHble yucna k+1, m+1, n+1 OynyT navuHaMu CTOPOH Tpey-
ronbHMKa nepumetpa 2000. Takoit TpeyrolbHUK CYIIECTBYET, TaK KaK M3 HEpaBEeHCTBa
m + n > k cnenyeT HepaBeHCTBO (m+1) + (n+1) > k+1. 3HaUnT, KaXKOOMY TPEYTOJTLHUKY
nepumetpa 1997 coorBeTcTBYET TpeyroibHUK repumetpa 2000.

[MoaTomy yTBep:kneHue 3aaaun OyAeT 10Ka3aHO, €CTU Mbl IOKAKEeM, UYTO U KaKIOMY
TpeyroabHuKy neprumerpa 2000 coOoTBETCTBYET TpeyroibHUK nepumetpa 1997. Ilycts Ha-
TypaibHble uncia K > M > N — niauHbl cTOpoH TpeyroibHuka nepumerpa 2000. Torma,
BO-TIEPBBIX, BCE €T0 CTOPOHEI Ooble 1. JIeficTBUTETbHO, Kaxkasi CTOpOHA TPEYroJIbHUKA
0O0JIbIIIE PA3HOCTU ABYX APYTMX CTOPOH, IIOTOMY €CJIU KaKasi-TO CTOPOHA UMEET [UTUHY 1,
TO IBE IPYTHE TOLKHBI OBITH pAaBHBI MEXKITy COOOM, M B 3TOM CIIydae TIEPUMETP TPEYTOIb-
HUKa — HeyeTHoe yucio. Bo-Bropeix, M + N> Kotkyna (M — 1) + (N—1) > (K- 1).
Ho B ciygae paBeHcTBa MbI TToydaeM, uto cymma M + N+ K= 2K + 1 (HeueTHa), HO
oHa paBHa 2000. 3HauuT, cymMmMa ABYX MEeHbIIMX yucen cpeau uucen M — 1, N— 1, K— 1
OOoJIbLIE TPETHETO, U ATU YUCIIA ABJSIOTCS [JUIMHAMU CTOPOH HEKOTOPOTO TPEYTOJIbHUKA.

Omeem: TaKNX TPEYTOJbHUKOB paBHBIC KOJMUICCTBA.

I1. 7.1.2. Onepauyn HaJg MHOXKECTBAMHI

OcHoBHbIE COAECPXKATECIbHbIC LETH:

1) YTouHUTH MOHSATUS MepecedyeHuss U O0beIUHEHUSI MHOXECTB, ChOPMUPOBATH
TIOHSATHE TOTIOJIHEHUS I PAa3HOCTU MHOXKECTB.

2) YTOUYHUTH PEICTaBIICHUS YIAIIUXCS O TIPUMEHEHUH 3TUX ITOHSITHI TIPU BBITION-
HEHWU pa3JIMYHbIX 3aJaHUNA.

3) IToBTOPUTH CITOCOO pelIeHUS CUCTEMBI U COBOKYITHOCTH HEpaBCHCTB U ypaBHE-
HUI1, YTOYHUTD CIMTOCOO HAXOXAEHUST 00J1aCTU onpeneeHus aaredpandeckoi 1poou.

4) 3aKkpenuTh YMEHIE BHIIOIHSITh IPEOOpa3oBaHus IPOOHO-PalIMOHATIBHBIX BbIpa-
JKeHUH, UCToIb30BaTh TeopeMy BueTta u o6paTHylo eii TeopeMy, peliaTh 3a1adyu ¢ Mo-
MOIIIbIO IPOOHO-PALIMOHATBHOIO YPAaBHEHMSI.

15T caMOCTOSTEbHOTO OTKPBITHS TTOHSITUS JOTIOJTHEHHST MHOKECTBA PEKOMEHIYET-
cs BBITOJTHUTBL Ne389. 111 caMoCTOSTebHOT0 OTKPBITHSA TTOHSITUSI PAa3HOCTU MHOXECTB
pekoMeHayeTcs BRITTOTHUTE Ne390— Ne391.

OTMETHUM, UTO YUUTENb 8blOUpaem moabko 00HO 3HAHUe JJIs OpraHU3aluKU CaMOCTO-
SITEJIBHOTO €T0 OTKPBITHS YYAIIMMUCS, OCTaIbHbIC 3HAHUS BBOISITCS YIUTEIIEM, HATIPpU-
Mep, IyTeM TTOABOASIIETO JUaIora.

ITpuBeneM npuMepsl peleHns M OTBETHI K 3aJaHUSIM 13 TaHHOTO MTyHKTA.

Ne385
ITpu onpeneaeHNM MHOXECTBA 3HAUCHUI X, YUAIIMECST IIOBTOPSIIOT aJITOPUTMEI pe-
LLIEHUH LIeJIBIX U IPOOHO-palliOHAIbHBIX HEPABEHCTB.

a)10 — 1,5(x— 5)<9,5—3,5x > x < —4.

748 .
1% >

—4 x
6) (1,5x +0,3)(x - 6) <0; x, =-0,2,x,=6.
+ - +

X

N\ Q

—0,2
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B)w>o - {(X+3)(x—5)(2x_5)<0‘
2x=35 x#2,5

x,=-3,x,=2,5,x,=5.

1 3

- + - +
o & 6 >
-3 2,5 5 X
x> =3x+2 —6x 6x
X ox42 oy % 5 X <)
x> +3x+2 < (x+1)(x+2) < (x+1)(x+2) <
6x(x+1)(x+2) <0
< Jx=-1
x#-2
x,=-2,x,=—1,x,=0.
- + - +
: ot ‘ >
-2 -1 0 X
Ne386
_y x=1
a) (x-2)(2x+7)=0 < {x: 35 6) (2x-2)(x+7)(3x-1,2)=0 < |x=-7.
=T x=0,4
Omeem: {—3,5; 2}. Omeem: {—7;0,4; 1}.
Ne387

a)|x?—5x|<6
Monyib yncia MeHblie 6, eCIU 3TO YKUC/IO0 IPUHAIEKUT MHTEPBay OT — 6 10 6.
x2-5x<6 {(X—6)(X+1)<0

(x=2)(x-3)>0

|x2—5x|<6 & —6<x?-5x<6 <
x*=5x>-6

YkaxkeM MHOXECTBO pe]_HCHI/Iﬁ TICPBOIo HEPABCHCTBA:

+ - +
& é >
—1 6 X
VKaxeM MHOXECTBO pEIIEHUI BTOPOro HEPaBEHCTBA:
+ - +
o—& >
2 3 X

Haiinem nepeceueHre MHOXECTB pellleHUiA I1ByX HepaBeHCTB: (—1; 2) U (3; 6).
Omeem: (—1;2) U (3; 6).

0)|2x*—9x+ 15| > 20

Momnynp uncia 6oibliine uiy paBeH 20, ey 3To 1o 0oJbie uin paBHo 20, 1160

MeHbllIe uan paBHO —20.

x> =9x+15>20
2x*—9x+15< =20

OpHako 2x> —9x+ 15> 0npux € R, takkKaka=2>0u D= -39<0.
IMosToMy perraeM OgHO HEPABEHCTBO:

23 —9x+ 15> 20

22 —9x—52>20

D= (-9)>—4-2:(=5) =121 > 0, 1Ba KOpHSI.

[2x*—9x+ 15| > 20 =
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+ - +
74 &

-0,5 5
Peuiennem HepaBeHCTBA SIBIISIETCS] OObEAMHEHME IBYX MHOXKECTB PEIICHUIA:
(=005 —=0,5] U [5; +00).
Omeem: (—oo; —0,5] U [5; +o0).

Ne388

<Y

x—1>0 x>1
=N .
2) X’ +2x+8>0 (x—4)(x+2)<0

+ - +
& >

-2 1 4 x

MHOXeCTBO 3HaUCHM 1 X, YIOBJIETBOPSIIOIIUX JTaHHOMY YCJIOBUIO €CTh TiepeceueHue
MHOXECTB pellleHNI IBYX HepaBeHCTB: (—2; 4) N (1; +o0) = (1; 4).

Omeem: (1; 4).
3-2x 1-x x<-1
0) 5 2 & 1
2-3x>x <3
1 X
-1 5

MHoxecTBO 3HaYeHU X, YAOBJICTBOPAIOIIHNX JaHHOMY YCJIOBHIO €CTh oObenMHEHNE

1
MHOXECTB PELLIEHUI IBYX HEPABEHCTB: (—00;—1) VU (_OO;EJ = (—00;5)-
1
(0] s —oos— .
meem ( 2]

| X’ +5x | <6
T) .
|x+1] <1
PewM Kaxaoe HepaBEeHCTBO U3 JAHHOI CUCTEMBI.

2 2 - 6)(x-1)<0
1)|x2+SX|<6 & {x #3x<6 IZN {x #3x-6<0 o {()H Jx=1)<

x> +5x>-6 X +5x+6>0 (x+2)(x+3)>0
+ - +
o & >
—6 1 X
+ - +
o oL >
3 -2 X
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Haiinem nepecedeHue pelieHnii AByX HEpaBeHCTB: X € (—6;—3) U (—=2;1).

x+1<1 x<0
2) [x+1] <1 &
x+1> -1 x> -2
) 0 X
x e [-2;0]

3) W1, nakoHell, HaiimeM TepecedeHre MHOXECTB PEIIeHUIT TBYX HEpaBECHCTB HC-
XOIIHOM CUCTEMBI.

O N ¥¥¥‘6 >
O

6 -3 20 1 X
((=6;=3) U (=2;1)) N [-2; 0] = (=2; 0].
Omeem: (—2; 0].
Ne393
X
2) 3x-9°

Ix—9=0x=3

O/[3: x # 3, 10 ecThb X €(—20;3) U (3; +00).

MOXHO 3ammicaTh 3TOT OTBET, MCIIOJB3YS ITOHSITHE Pa3HOCTA MHOXECTB: X € R\{3}.
n

n -4

6)

W—4=0mn-2)n+2)=0c {n: one{-2;2}

n=-2
Ol3:n#-=-2,n+2.
JIn6o MoxHO 3amcath TaK: R\{—2; 2}= (—oo;—2) U (—2; 2) U (2; +0).

2
B 130130

-3
X +13x+30=0 < {x

—10;-3!.

x=-10 & xef }

O/[3: x#—10, x # —3.

JIn6o moxHo 3armucath Tak: R\{—10; —3}= (—o0;—10) U (—10; —3) U (—3; +0).
6a

& +(a+1) —(a+2)"

=3
@ +(a+1) ~(a+2)' =0 & @ -2-3=0 < {a | e as{-13)
a=-
O/l3:a#—1,x#3.
JIn6o moxHo 3amucath Tak: R\{—1; 3}= (—oo;—1) U (—1; 3) U (3; +0).

Ne398

ITycth A — MHOXECTBO ydalIuMXcsl B Kjlacce, YBJIEKAIOIIMXCSI MaTeMaTUKOM, a
B — MHOXecTBO y4daliuxcsl B Kjiacce, yBiaeKatouuxcst ouonorueit. Torma C — 3T0
MHOXECTBO TeX YYaIllMXCs, KOTOphIC YBJIEKa-
IOTCS U MaTeMaTUKOM, U OuojJorueii, To eCTb A B
C=AnNB.

15 — 10 = 5 cTOJAbKO yyallluxcsl yBIEKalTCs
TonbKO MaTeMaTukoii (A\C)

20 — 10 = 10 cTonBKO yyalmxcsl yBJAEKaOTCI
TonbKO 61osorueit (B\C) C=AnB

183



5+ 10 + 10 = 25 cronbko yuammxcs B kinacce ((A\C) u (4 n B) u (B\())
Omeem: 25 9eloBeK.

Ne399

1 1 2 meHabl — 3eJIeHbI KapaHalll;

1 1 3 TIeHaIBI — JTUJIOBasI pydKa;

2 1 3 meHaabl — XeJIThIi JaCTUK.

B 1 6e3 mapbl B Apyrom TieHaIe OcTajicsd KPAacHBIN JJACTUK, BO 2 — CHHSS pydKa,
B 3 — opaHXeBBIil KapaHaaIll.

Omeem: 9TOOBI COXpAaHWJIACh 3aKOHOMEPHOCTh, B YETBEPTOM TeHaJIe TOJIKHBI Jie-
JKaTh KPaCHBIN JTACTUK, CHSISI PyYKa, OPaHXKeBBI KapaHalll.

W3 pa3nena i noBTOpeHUsi peKOMEH/IyeTCsT BBEITIOJTHUTH BCE 3aaHMUsI, OTHAKO YUU-
TeJb MOXET BBIOpaTh JIUIIbL T€, KOTOPBIE 1IEJIEeCO00pa3HO MOBTOPUTH C KOHKPETHBIM
KJIACCOM, B 3aBUCHUMOCTHU OT UMEIOIINXCS Y YUAIINXCS 3aTpyTHECHUA.

PaccMoTpuM penieHre HeCTAHAAPTHOM 3aJa4i JTaHHOTO MYHKTA.

Ne414*

a) [1puBenem nprMepbl CUMMETPUYECKO PA3HOCTHU IBYX MHOXECTB.

1) ITycth A — MHOXECTBO HATypaJIbHBIX YMCE, ACSIIUXCS Ha 3, B — MHOXeCTBO
YEeTHBIX HaTypaJbHBIX ynced. Torna A\B — MHOXECTBO HaTypaJbHbIX YKMCEJI, JAIOLINX
TpY JeJIeHUW Ha 6 ocTaTok 3; B\A — MHOXeCTBO HaTypaJIbHBIX YMCEN, AIOIINX IPU Je-
JleHn Ha 6 octaTku 2 win 4; B A A=A A B — MHOXeCTBO HAaTypaJIbHBIX YHCEJI, TAFOIINX
Tpu JejieHun Ha 6 ocratku 2,3,4.

2) Ilyctb A — MHOXecTBO y4eHUKOB 9A Kkiacca, B — MHOXECTBO MaJIbMMKOB, y4a-
muxcst B 9A u 9b knaccax. Torma A\B — MHOXeCTBO IeBOUYEK, yJaluxcs B 9A kiacce,
B\A — MHOXecTBO MaJbuMKoOB, ydamuxcs B 9b kmacce, 4 A B — oObenuHeHue MHO-
xecTB A\B 1 B\A, ToO eCTb MHOXECTBO J€BOUYEK, yJaluxcsl B 9A Kjacce U MHOXECTBO
MaJbuMKOB, yuanuxcs B 9b kiacce.

3) ITyctb A — MHOXECTBO MPSIMOYTOJIbHUKOB Ha IMJIOCKOCTU. B — MHOXECTBO POM-
00B Ha 110cKocTH. Torma A\B — MHOXeCTBO MPSIMOYTOJIbHUKOB, HE SIBJISTFOIIIMXCSI KBa-
nparamu, B\A — MHOXeCcTBO poMOOB, He SBJISTIOIIMXCS KBagpatamu, A A B — o0benn-
HeHue MHOXeCTB A\B u B\A, To ecTb MHOXECTBO MPSIMOYTOJIbHUKOB, HE SIBJISTIOLIMXCS
KBaJpaTaMy U MHOXECTBO POMOOB, HE SIBIISTIONIUXCST KBAJApaTaMU.

6) O6o3HauuM 4yacTu MHOXeCTB 4, B, C 4 B
Kak IOKAa3aHO Ha PUCYHKE.

Torna (4A ) =X, U X,U X, U X,, m

(BACO) =X,uX,UX,UX.

Orciona (AAC)N(BAC) = X, U X.. W

Tenepnb (AN B) =X, U X,. Orciona

ANBAC=X,UX,UX UX. C

Ioatomy (AAC)N(BAC) =
=X,uX cX,uXuX,UX=ANB)AC.

Ne415*

ITycts AHd npuayMmana k Takux Xe cloB, Kak bops, u enie / Takux Xe CI0B, Kak
Baca. Kpome toro, bops npuayman m clioB, KOTOPBIX 0OJbIlIe HU Y KOTO HE ObLIO,
u Bacg npugyman n ciioB, KOTOPBIX 00Jibllie HU Yy KOro He O0buto. IIpu sToM y AHU
k + [ cnoB u k + [ oukos, y bopu kK +m cnoB u k + 2m oukoB, y Bacu [ + n cioB u
[+ 2n 0UKOB.

Tpebyemasi B ycI0BUU 3a0a4M CUTYallUsl 3alIMCHIBAETCSI CUCTEMOU HEPABEHCTB

Itn<k+m<k+I1<k+2m<I[+2n.

Yucnak=7,l=4, m=3un=>5—3T0 OTHO U3 €€ PELLICHUI.

Omeem: MOTJIO.
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I1. 7.1.3*. CyeTHble ¥ HECYECTHBIE MHOKECTBA

OcHoBHbIE COAECPKATECIbHbIC LE/TH:

1) ChopmupoBaTh MOHSITHE CYUETHOTO U HECUETHOTO MHOXKECTB.

2) ChopMupoBaTh MPEACTABICHUE O CYUSTHOCTH MHOXKECTBA PAlIMOHATIBHBIX YK CET
1 HeCYETHOCTH MHOXKECTBA JICMCTBUTEILHBIX YHCET.

3) 3akpenuTh YMEHUE pelllaTh pallMoHajJbHbIe ypaBHeHUs. [IOBTOPUTH MOHSTHE
IU3BIOHKIINY M KOHBIOHKIINY BHICKA3bIBAHUIA.

7151 MOBTOPEHUSI TIOHATUIM OECKOHEUHOTO M KOHEYHOIO MHOXECTB, MOHSITUS K-
BUBAJIEHTHOCTH MHOXECTB PEKOMEHIYeTCs BhIIOJHUTL Ned16—Ne4l7. st camocTosi-
TEJIbHOTO OTKPBITHS CBOIICTBA OOBEAMHEHUSI IBYX MHOXECTB, 9KBUBAJICHTHBIX N peKo-
MeHIyeTcsl BRIMOJIHUTHL No418.

ITpuBeneM npuMepsl pelieHns U OTBETHI K 3aJaHUSIM 13 TaHHOTO ITYHKTA.

Ned17

IlepBblii CIIOCOO: TEpecYUTaTh KOJIMYECTBO MYXUYMH M KOJUYECTBY KCHIIMH.
B cityuae Mx paBeHCTBa YCTaHABIMBAETCS, YTO KaXKIOMY M3 FOCTEI HalioeTcs mapa Ijist
TaHIeB. Bropoii crioco6 He npeaycMaTprBaeT MoAcYeTa: COCTaBISIOTCS TTaphl (KaxKIblid
BCTaeT BO3JIe CBOETO ITapTHepa I10 TaHLiaM). MMeHHO BTOPOii CIIoco0 UCIIOJIb3YET OIpe-
JieIeHe SKBUBAJICHTHOCTHU IBYX MHOXECTB.

Neq18

1) a) MoxHo.

1) 6) TlepecenuM Bcex MOCTOSIBLIEB TOCTUHULIBI CleayoUM oopa3zoM. Eciu ue-
JIOBEK 3aHMMaJl KOMHATy C HOMEPOM #, TO TIepece MM €ro B KOMHATy C HOMEpOM 2A.
Takum 06pa3oM, Bce KOMHATHI ¢ HEUETHBIMU HOMEpaMM CTaHyT CBOOOTHBIMU.

ITokaxeM, 9TO B 3TH KOMHATHI MOXHO ITOCEIUTh CTOJBKO K€ MOCTOSUTbLEB. JIIs
3TOro IyoIMpyeM KaxkIIoro rmocTosuiblia. Torga B HoMepax ¢ HoMepamu 2, 4, 6, ..., 2k, ...
KHMBYT 110 IBa 4YeyioBeKa. Terephb 10 OOJHOMY YeJIOBEKY-IyOIIio M3 KaxkIoi KOMHATHI ¢
HOMEpOM 271 MOXKHO TepeceanuTh B KoMHaty 2n—1. To ecTb MOXXHO CUMTaTh, YTO BCEX
«Iy0JIeii» MBI 3aHOBO 3aCCNIMUIM B TOCTMHHUILY. A UX CTOJIBKO K€, CKOJIBKO M OBLIO T10-
CTOSITIBLICB.

2) Yyamuecst MOTYT OKa3aTh 3TO CBOMCTBO IO aHAJIOTUM C PACCYKICHUSIMU, TIPO-
BeIeHHbIMU B NyHKTe 1(0) 3amaHus. [locie 3Toro ux MOXHO MO3HAKOMUTH C JIPYTUM
CITOCOOOM €€ MoKa3aTeabCTBa, IIPEACTaBICHHBIM B yYeOHMKE (CM. Teopemy 3.2).

Ne419

a) [Tokaxem cHavasa, YTO MHOXECTBO IIeJIbIX YUCEN CUeTHO. 7151 3TOTO YCTaHOBUM
B3aMMHO OMHO3HAYHOE COOTBETCTBUE MEXKITY LIeJbIMU YHCIaMU U HaTypaJibHbIMU. Clie-
JIaeM 3TO CJICAYIOIINM 00pa3oM:

Llenoe yucno HarypanbHoe uncio

0 1
1 2

—1 3
2 4

=2 5
n 2n

—n 2n +1

TaxuM 00pa3oM, KaxkXIOMY LIEJIOMY YHMCIY MBI TTOCTAaBWJIM B COOTBETCTBHME HATY-
pajbHOE, TIPUYEM BCE HATypaJIbHBIC YMCJIa UCIIOIb30BaHBbI.
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Tenepp 3aBepIIUTH TOKA3aTEIBCTBO MOXKHO, 3aMETUB, YTO MHOXKECTBO IICJIBIX UM-
ceJsl, TaloluX Npu AejieHUuM Ha 4 ocTaTok 1, sBiisieTcsl 06CKOHEYHBIM MOAMHOXECTBOM
CUYETHOTO MHOXKECTBA. 3HAYUT, IT0 TEOPEMe 2 OHO CUETHO.

0) 3aHyMepyeM palMOHAIBHbIE YUCHIA @, d,, dy,...,d, ,..., © COCTABUM OECKOHEYHYIO
Ta0IMIly, B KOTOPYIO 3alMIIEM BCE TOUKU TIOCKOCTU C ABYMSI pallMOHATbHBIMU KOOP-
IWHATAMM 1 3aHYMepyeM X HaTypaIbHBIMHU YMCIaMHU CIICAYIOIINM 00pa3oM (3T0 OYeHb
MOX0Xe Ha TO, KAK Mbl HyMepOBaJIM pallMOHAJIbHbIE YMCIa):

BTOpas
oopIuHara
nepsast 4 9 4 %
KoopauHata
a, 10
a, 11
a, 5 6 7 12
a, 16 15 14 13
Ned20

a, 6) MblI nokazanu (mpumep 1), 4To MHOXECTBO TOUEK JII0OOro MHTepBaja HECUETHO.

Takke 3aMeTUM, YTO €CJIM MHOXKECTBO COAECPKUT B ce0e HECUETHOE MOAMHOXKECTBO,
TO OHO CaMO HecYeTHO. JIeiCTBUTENIbHO, 3TO MHOXECTBO OECKOHEYHO 1 eC/iu Obl OHO
OBLJIO OBI CYETHBIM, TO JIIOOOE €ro MOAMHOXKECTBO OBbLJIO ObI CYUSTHBIM WU KOHEUHBIM.

N nyu (a; +), 1 MHOXECTBO [a; b] U [c; d] conepxaT B cebe MHTepBaJl, TO €CTh He-
CYETHOE MOAMHOXeCTBO. [T03TOMY M caMu 3TU MHOXECTBA HECUETHHI.

W3 pasgena njig mOBTOpPeHHS YYUTENIb MOXET BbIOpATh JitoObIe 3alaHusl, KOTOpbIe
11eJ1IeCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIAaCCOM, B 3aBUCUMOCTHU OT UMEIOIIUXCS Y
YYalIUXCs 3aTPYIHEHUN.

PaccMoTpuM pellieHre HeCTaHIapTHOM 3a4a4u JaHHOTO MYyHKTA.

No432 *

XoTs1 Kaxnplii pa3 aen Mopo3 mapuT B 2 pa3a Ooiblie KOH(PET, yeM OTOMUpaceT, B
MOMEHT BcTpeurt HoBoro roga Bce KOH(METHI CHOBa OKaxXyTcs y aema Mopo3sa. HeiicTBu-
TEJIbHO, KaXIasi KOHKpeTHas KoH(eTa OyIeT oauMH pa3 moaapeHa, a Ipu Clenylonei
paszmade orobpana. [Tocie atoro ona mo HoBoro roma ocranercs y aenma Mopoasa.

OrtBeT: Bce KOHpeThl OynyT y nena Mopoasa.

I1. 7.1.4. TlpumeHneHne MOHATHIA TEOPUM MHOKECTB
OcHOBHbIE coaepxKaTebHbIC LEIn:

1) CohopmupoBath npeacTapieHe 0 B3aMMOCBSI3U Pa3IMYHbIX pa3aejoB MaTeMa-
THKU OPYT ¢ IPYTOM Ha MpUMepe NMPUMEHEHUS TTOHITUM TEOPUH MHOXECTB B IPYTUX
TEOPUSIX.

2) YTouHuUTh onpeaeneHue (yHKIUU U oTpenesieHe BEpOSITHOCTH CIy4aiftHOTo CO-
OBITHSI C TOYKU 3pSHUS TEOPUH MHOXECTB.

3) CdhopmupoBaTh NnpeacTaBieHue o MpUMeHeHUU nuarpaMm Diiiepa -BenHa st
pelleHus 3a1a4 1o TEOPUU BEPOSTHOCTH.

4) CchopmMupoBaTh MOHATHE IMPOTUBOITOIOXKHBIX COOBITHI, OOBEIUHEHUS U TIEPE-
CEUYCHMS COOBITHI, HE3aBUCUMBIX COOBITHIA.

5) CdhopmupoBath yMeHUE MPEACTABISATL SKCIIEPUMEHT B BUJIE "AepeBa UCXOM0B".

6) CchopmupoBath npeacTaBicHre 00 YMHOXEHUN BEPOSITHOCTEI; 00 yCIOBHOI Be-
POSITHOCTH U (pOpMYJIe TTOJTHOM BEPOSITHOCTH.

7) 3akpenuTh yMeHUE pellaTh palMoHaJbHbIE YPAaBHEHUS U YMEHUE aHAIU3UPO-
BaTh rpaux.
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Brimmomnenue 3amanmii Ne433 — Ne435 HampaBieHO Ha aKTyaIu3allMIo TTOHSITHUS
dyHkms. I caMOCTOSATEIbHOTO BBISIBJIEHHSI B3aMMOCBSI3U MTOHSITHI B3aMHO OIHO-
3HAYHOE COOTBETCTBHME M (DYHKIUS pEKOMEHIyeTCs BhIMOMHUTD Noe436 — Nod38. Jlnsa
CAMOCTOSITEIbHOTO YTOUHEHHS MOHATHA (GYHKIINY McToiib3yeTcst Ne439, 1mocie Toro Kak
yJalmMucs OyayT 03By4eHbI CBOM MPMMEPbl HEUMCIOBBIX (DYHKIIMHA PEKOMEHIYeTCs
TMO3HAKOMHTh MX C IIpUMepaMM, pa300paHHBIMM B yueOHMKe. JIJIsI caMoCTOATeIbHOM
¢opMyIHPOBKH YIAIITMUMICST HOBOTO OIIPEIEICHUST BEPOSITHOCTHA CIYIAfHOTO COOBITHS

peKoMeHayeTcs BRIMOJIHUTDL No44(),

Eie pa3 NOJYCPKHEM, UTO YUUTCIIb 6b16upaem MObKO 00HO 3HAHUEe TUTS opraHmsa-
O CaMOCTOATECIBbHOIO €TI0 OTKPLITUA YJYalllTUMUCA, OCTaJIbHbIC 3HaHUA BBOAATCA YUU-

TeJIeM, HaIIpUMED, ITyTeM IIOABO/ISILErO IUajIoTa.

HpI/IBe,Z[CM NpUMeEPbI PEIICHUs U OTBETHI K 3aIAHUAM 13 JaHHOI'O ITyHKTa:

Ne434
a) YA 0) YA
1 1 -
R 1 "X
1 -
0] 1 X

a) a > 0, Tak KaK BETBU apadoJibl HANlpaBJIeHbI BBEPX;
¢>0,takkak y(0)=a-0>+b-0+c=c>0.

0) a > 0, Tak KaK BeTBU MMapabobl HalpaBJeHbI BBEPX;

c<0,takkak y(0)=a-0>+b-0+c=c<0.
B) a <0, Tak KaK BEeTBU MapaboJibl HarpaBIeHbl BHU3;
¢>0,takkak y(0)=a-0>+b-0+c=c>0.

Ned35
a) y=

x*+4x’

x+4

B)

by

/

/
¥

1. TTockoabky popMysia, KOTOpoit 3amaeTcsl PYHKUMS, CONEPKUT aaredpandecKyro
IpOOb, HAiIeM Te 3HAYCHMS X, TIPU KOTOPHIX 3HAMEHATEIb IPOOHOTO BIpaXKeHNS paBeH

HYJI10, a 3aTEM NCKJIIOYUM UX U3 MHOXECTBA e CTBUTEBbHBIX YHACE.

x=0
x=-4"

D(f) = (—o0; —4) U (=4, 0) LU (0; +o0).

2. YToObl MOCTPOUTH TpauK (PyHKLMHU, IpeodpasyeM
ajre0panyeckyto 1poOb:

x+4 x+4

X +4x=0 o x(x+4)=0 < {

1
x2+4x_x(x+4)_;’

1
ITocTponM rpadmK PyHKIIMKA Y =— C ydeToM 00Jjia-
b

CTU onpeaeeHUs TaHHOW (DYHKITUH.

1
I'papukom siBAsIETCSl Tumepbona Y =— C <«BBIKOJIO-
X

oo 4
TOI» TOYKOM —4;—1 .

YA

-1
y=1

x#0,x=—4

—_

>

>

X
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_x'—13x7 +36

DY )(x3)

1. TTockonbky dhopMyia, KOTOpoil 3amgaeTcs hyHKIHUS, COAEPKUT aredpandecKyro
JIpoOb, HAliIeM Te 3HAYEHUsI X, TPU KOTOPBIX 3HAMEHATENb IPOOHOTO BBIPAXXEHUS PaBEH
HYJTIO, a 3aTeM MCKITIOUMM MX U3 MHOXECTBA JeHCTBUTEIBHBIX YN CET.

=-2
(x+2D(x-3)=0 <|" &
x=3
D(f) = (=005 =2) U (=25 3) U (3; +o0). {
2. Ytobbl mocTpouTh rpaduk QyHKIUH, \[
npeobpasyeM ajlredbpandeckyro 1poob: \\

x'—13x7 +36 (x*-4)(x*-9) B
(x+2)(x-3)  (x+2(x-3) \
=(x-2)(x+3)=x"+x-6 \_
MocTpoum rpaduk byHKIMK y =x> +x — 6 \ A xE—2,x#3
C YYETOM O0JIACTH OTpe/eieHUs] TaHHOW (DyHK- i 6‘ 1
. 3
1

1
= —— :—6—
]) xO 2ay0 4 °

[I y=x?+x-06,

l\)|»—t o,_‘..

11
(—5,—6zj KOOPAWHATLI BEPIIMHbI napa6om>1;

2
) y=x"+x-6 < y=[x+%) —6%
IMocTpoum napa6oJty, BBINOMHSS TapajlIeIbHbIA MEPEHOC Mapaboibl y = x> BJIEBO

1 1
BIOJIb OcU Ox Ha — €AMHMIIBI MU BHU3 BAOJb OCU Oy Ha 6Z CAMHMUIILI.

3. JIoTIOTHUTETbHBIC TOYKU:

X -3 -2 0 2 3

y 0 —4 —6 0 6
I'pacdukom sBisieTcs mapadoiia ¢ IByMsT «BBIKOJIOTBIMU» TouKamu (—2; —4) u (3; 6).
Ned36

1) JanHas ¢yHKUIMS Bo3pacraromias. Halimem ee 3HaUeHUsT Ha KOHIIAX 3adaHHOI

1 1
o6uactu onpenesenust: y(0)= 3 0+1=1u y(3)= 3 3+1=2. Torma 4nca0BOI TIpOME-

>KyTOK 00J1aCTH 3HaYeHUI1, cOOTBeTCTBYOIINH X € [0; 3], npuHuMaet BuA: y € [1; 2].
X VXixel0;3], Yy ell;2)).
2) YToOBI HAlITH 3HAYEHUE X, HAAO PELIUTh ypaBHEHUE OTHOCUTENBHO X. Ho yno6-

1
Hee BbIpa3uTh U3 GopMyJbl y = §x+1 MepeMEeHHYI0 X: X =3y — 3 U TPOBECTU BbIYHUC-

JIeHUs.
Ecmuy=1,Tox=0.
Ecmmy=1,4,Tox=1,2.
Ecmny=2,x=3.
Ecmuy=4,T0x=09.
Ned41
IMycts 1400 — KOMMUYECTBO BJIEMEHTOB IPOCTPAHCTBA DJIEMEHTAPHBIX COOBLITHIA

M = «HOBbIE KapThl MAMSITH», a 56 — KOJMYECTBO JIEMEHTAPHBIX COOBITHIA, O1aronpu-
SITCTBYIOIIIMX COOBITUIO A = «KapThl MaMSITU HEUCTIpaBHLI», A = M. Torma BeposSITHOCTb
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56 1

6 A (A)— .0 (A)=—=
COOBITHST A HaliieM 110 TIpaBUIy p omydgaem p(A 400~ 25 -
1 24
BepoAaTHOCTB TOTO, YTO KapTa NMaMATH UCIIpaBHa, ONpeaeuM Tak: 1 — 55 = 55
Omeem: — .
25
Ned42

Ot 30 mo 54 comepxXuTCS 25 HATYpaIbHBIX YUCE. 3HAYUT, IIPOCTPAHCTBO 3JIEMEH-
TapHBIX COOBITUI cOCTOUT U3 25 aeMeHTOoB — uucen oT 30 1o 54. 13 — o310 yKcio yeT-
HBIX YKCEJl B 3TOM YUCIOBOM IIPOMEXYTKE, TO €CTh 13 — KOJIMYECTBO 3JIeMEHTapHBIX
COOBITUI, 61aTOMPUSITCTBYIOLINX COOBITUIO A = «UUCIIO quHoe», Ac M. Torna BeposT-

HOCTB cOOBITHS A Haiinem 110 ipasuny p(A)=— p(4)=—=0,52.

Omeem: BEpOSITHOCTh TOTO, UTO CITy4aifHO BBI6paHHO€ HarypajbHoe uncio ot 30 10
54 nenutcs Ha 2, paBHa 0,52.

W3 pa3nena nasi moBTOpeHUs1 YUMTEIb MOXET BbIOpaTh JI0ObIE 3aJaHus, KOTOPbIE
11eJ1eCO00pa3HO MOBTOPUTH C KOHKPETHBIM KJIACCOM, B 3aBUCUMOCTHU OT UMEIOIIUXCS Y
yyaluxcs 3aTpyAHEHUIA.

PaccMoTpuM pellieHre HeCTaHAAPTHBIX 32184 JAHHOTO MYHKTA.

Ned56*

ITyctsb B knnacce x pe6aT maaauie I[letu, Torga 2x pedst crapuie Iletu. MTak, B kiac-
ce 3x +1 peosr. ITycts B Kimacce y peosit crapire Kartu, Torma 3y peosart muamime Karm.
Wrak, B knacce 4y +1 pedsAT. DTO 03HAUYAET, UTO YMCIO YYEHHUKOB B KJIacCe UMEET BUJL
N=3x+1uN=4y+ 1,orkyna N — 1 =3xu N — 1 = 4y Takum obpazom, yucio N — 1
JeanuTcs U Ha 3, 1 Ha 4, TO eCTh OHO JeuTcs Ha 12. ENTMHCTBEHHOE TaKoe YMCI0 MEXIY
19 u 29 — 1o 24. 3Hauut, N — 1 = 24, otkyna N = 25.

Omeem: 25 y4eHUKOB.

Neq57*

PaccmoTpuM maxmaTHYIO pacKpacKy Hailleil JOCKH. 3aMeTUM, YTO TTOCIIe Xo/aa Kak
CJIOH CJIOHOIIOTaM II0TafaeT B KJIETKY TOIO XXe LIBETa, a IT0CJIe XoAa KaK KOHb CJIOHOIIO-
TaM MomaaacT B KJIETKY Apyroro mBeta. I1ycTh MIS OMpeneIeHHOCTH CJIOHOITOTaM Ha-
yrHaeT 00xo ¢ YepHoii KieTKu. Bo3aMoxkHbI ABa ciydas. Eciu cnoHonmoraM HauyMHaeT
XOIUTh KaK CIIOH, TO LIBeTa KJIETOK OyIyT MEHSITLCS CASAYIOIIUM 00pa3oM: 4-4-0-6-4-
Y-0-0-4-4-0-0-4-4-0-0-4-4-0-06-4-4-6-6-4 (Bcero oH AOJKeH caenath 24 xona). Eciau
K€ CJIOHOIMOTaM HAauMHAET XOAUTh KaK KOHb, TO 1[BETA KJIETOK OYyIyT MEHSIThCS TaAKUM
o0pa3oM: 4-0-06-4-4-0-6-4-4-0-06-4-4-0-0-4-4-6-0-4-4-06-0-4-4. 1 B TOM U B 1pyrom
cydJae CJIOHOIOTaM IOJKEH 3aKOHYUTH ITyTh B KJIETKE TOTO XXe 11BeTa, YTO U KJIeTKa Ha-
yajia 00xoaa. A Tak KaK coCeIHMe KIETKM UMEIOT pa3Hble LIBETA, TO 3aKOHYUTDL 00XO/ B
COCeNHel KJIeTKe CJIOHOIOTaM He CMOXKET.

Omeem: He MOXET.
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ITPNJIOKEHUE

TexHoJ0rug AesiTeJIbHOCTHOTO MEeTOa

[IpuHIMNIMATbHOE OTAMYME TEXHOJOTUM AesTenbHocTHOro meroga (TIAM) ot
TPAIUIIMOHHOTO IEeMOHCTPAIIMOHHO-HATJSIHOTO METOda OOYyJYeHMs 3aKJIIouacTCs
npexzae Bcero B ToMm, yto B TAM mpencTtaBieHO oMucaHue MOCAEA0BATEIbHOCTU
NMesITeIbHOCTHBIX IIaTOB HE YUMTENs, a yUeHWKa. BBITOTHSS 3TH 1m1aru B o6pa3oBa-
TEJIBHOM Ipoliecce, YICHUK CTAHOBHUTCS B MO3UINIO CyOBeKTa YUYeOHOM HesTeNb-
HOCTH, TO €CTb «IIEPEOTKPBIBACT» JISI Ce0SI y>Ke CO3MaHHOE B KYJIBTYpe, HO IS HeTro
caMoro — HOBO€ 3HaHUe. BrIMoTHsIeMbIe YUEHMKOM IIIaru BOMPAIoT B ceOs ITOTHBIMA
nepeyeHb JUYHOCTHBIX, PEryIsITUBHBIX, MO3HABATEIbHBIX U KOMMYHUKATHUBHBIX
YV ®I'OC, cocTaBISIOMMNX OCHOBY YMEHUS YIUTHCSI. A colepskaHNe M MECTOTUKH
y4eOHUKA MTOMOTAIOT YUYUTEI0 OPTaHNU30BaTh 3TOT MPOLIECC B COOTBETCTBUU C TEX-
HOJIOTUYECKUMHU U IUIAKTUYeCKUMU TpeboBaHusmu TJIM'.

Ctob panmukKaabHOE U3MEHEHUE MeTona paboThl B MPAKTUKE IITKOJIBHOTO 00pa3o-
BaHMSI CTAHOBUTCSI BO3MOXHBIM, TaK KaK 3a MOCJICIHUE ACCITUICTUS OONBIIMHCTBO
yUnTeIei HAKOTTMIIN 3HAYUTEILHOE YK CIIO TIPUEMOB U CITOCOO0B aKTUBU3AIINY ICSITCIIb-
Hoctu yvamuxcs. [Toatromy B oopasoBatenbHoit cucteme JI.I. TleTepcoH mpeaioxkeHbl
HECKOJILKO YpOBHeli peanusauuu T/IM:

1) 6a3zoebLil yposens — 3TO TIEPEXONHBIN YPOBEHb, CUCTEMATU3UPYIOIINIT MTHHOBAII -
OHHBII OITBIT POCCUICKO IIKOJIBI aKTUBU3ALIMHU IESITEIbHOCTH yYalllUXCs B TIPOLIecce
TPAHCIISILINY CUCTEMBI 3HAHUIA,

2) mexHon02u4eckuil ypogeHb — 3TO YPOBEHb, KOIJAa YUUTEIb peaanu3yeT TeXHOIOTU-
yeckue TpedboBaHus T/IM, Ho nmoka ele padoTaeT B IOUCKOBOM PEXUME;

3) cucmemno-mexHono2uuecKuli ypogeHb — 3TO YPOBEHb, KOTNA YUYUTEIb BKIIIOUIIT
TAM B cuctemMy cBoeit pabOThl U peanusyeT TexHosornyeckue tpedbosanus TIM Bo
BCEIi UX IMOJIHOTE.

Bbasosbrii ypoens TJIM 1pu BBeneHUM HOBOIO 3HAHMS BKJIIOYAET B Ce0s CICOYyIO-
IIME IIaru.

1) OpraHu3alMOHHBI MOMEHT.

2) AKTyanu3anus 3HaHUA.

3) IIpobGaeMHOE 00BbSICHEHUE HOBOTO 3HAHUSI.

4) [NepBUYHOE 3aKperIcHMUE BO BHEIITHEHN peun.

5) CaMocrosiTenpHast paboTa ¢ CaMOIPOBEPKOIA.

6) BxiroueHre HOBOTO 3HAHUS B CUCTEMY 3HAHUIA U TIOBTOPEHME.

7) Utor ypoxa.

Ha srane opeanusauuonnoco momernma OnpenesstoTcsl Ueau ypoka U OpraHu3yeTcs
C TIOMOIIIBIO MOTUBUPYIOIINX IIPUEMOB OCO3HAHHOE BXOXKICHHME YUAIINXCS B IIPOCTPaH-
CTBO yueOHOI NesITeIbHOCTU Ha YPOKe.

Uenw aTana akmyasuzayuu 3uanuii — NMOATOTOBKA MBIILICHUS JETel K U3YYEHUIO
HOBOTO MaTepuaia, BOCIIPOU3BEACHIE YICOHOTO COIepKaHMsI, HEOOXOMMMOTO ST BOC-
MPUSITUSI HOBOTO, U yKa3aHUE CUTYallM, IEMOHCTPUPYIOLIEH HENOCTaTOYHOCTh UMEIO-
IMXCSI 3HAHUI.

Ha sTane npobaremnozco 06sicHerus HOBOTO YUUTENIb 0OpalllaeT BHUMaHKUE yYalluXxcsl
Ha OTJIMYNTEIBLHOE CBOMCTBO 3a1aHMsl, BBI3BABIIETO 3aTPYIHEHNE, PACKPBIBAET 1IEJIECO-
00pa3HOCTh BBEACHMS HOBOTO 3HAHUS, (POPMYIIMPYET LIeIb U TEMY YPOKa U OPTaHU3YeT
MOABOASIINMN IUaIOT, HalIpaBJIECHHBIN Ha MOCTPOCHUE U OCMBICJIEHUE HOBOIO CITIOCO-
0a meiicTBuii. B 3aBepIeHMe sTara HOBOe 3HaHME (PUKCHPYETCs BepOabHO, 3HAKOBO
U C TIOMOIIBIO CXEM.

' B obpazosarenbHoii cucteme JI.T. TleTepcoH yunTento mpeaiokKeHbl BApMAHThI CLIEHApHUEB
KaXI0ro ypoKa Kypca MaTeMaTUKK «Y4ych yIUThcst» 0—9, TO eCTh, HAUMHAsI C JOIIKOJbHOM MO/~
TOTOBKH BILIOTbH J0 BBIITyCKA U3 OCHOBHOI LIKOJIBI.
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Ha srane nepsuunoeo 3axpenienus 60 eneuwneil peyy N3ydeHHOE COIEPKaAHKUE 3aKpe-
TUTSICTCST VT TIPOBOIMTCS Yepe3 BHEIIHIO peUb.

Ha srane camocmosamensroil pabomoi c camonposepkoii OpraHU3yeTCs] CAaMOKOHTPOJIb
YCBOCHUS HOBOTO YUeOHOTO COIEpKaHMS, IIPU 3TOM HOBBIN CITOCOO IEHCTBUS TIEPEBO-
JIUTCSI BO BHYTPEHHMUI TUTaH.

Llenp 3Tama gxA4eHUs HOB020 3HAHUS 8 CUCMeMY 3HAHUL U NO8MOpPeHUs — OTIpeIe-
JICHWEe TPaHMIL IPUMEHUMOCTH HOBOTO 3HAHWSI, TPEHUPOBKA HABBIKOB €T0 MCIOJIb30Ba-
HUSI COBMECTHO C paHee N3YyYeHHBIM MaTepUaiOM 1 ITOBTOPEHUE COMEPXKaHMsI, KOTOPOE
3aKpeIUIgeT U3y9eHHOE Ha TIPEABIAYIINX YPOKaX 1 ITOTPeOyeTCs Ha CIICIYIOIINX YPOKax.

Ha stane nodeedenus umoeos ypoka pukcupyeTcsi U3ydeHHOE Ha ypOKe HOBOE 3Ha-
HUE, YTOUHSIETCS €T0 3HAYMMOCTh, OPTaHU3YETCSI CaMOOIIeHKA YICOHOM IeaTeTbHOCTH
M HaMeyJaloTCsl NaJlbHeH e e/ NeITeTbHOCTH.

CtpykTypa ypoka 6a3oBoro ypoBHs T/IM BbIgensieT u3 o01Iei CTpyKTYpHI pediex-
CHBHOI caMOOpraHM3alliN Ty ee 0a30BYI0 YaCTh, KOTOpasi IIPEACTaBIsIeT COOOM IeTOCT-
HBII1 2JIEMEHT, 00eCIIeurBalOIINii CO3HATEIbHOE, IITYOOKOE 1 ITPOYHOE YCBOCHUE yUa-
IIUMUCS HaKOIJICHHOTO B KYJIBTYpE OITbITa M Pa3BUTHE IMO3HABATEIHHEIX MTPOIIECCOB.
He BcTymnast B mpoTHUBOpeUre ¢ LENOCTHOM CTPYKTYPOIt AeATeIbHOCTHOIO METoIa 00y-
yeHUs, 0a30BbIil ypoBeHb TJIM m03BOJIICT YIUTETIO OCBANBATD ACSITEILHOCTHBII METOI
B CITOKOITHOM, KOM(OPTHOM JUIST ce0s TeMIIe TT0 MHIWBUAYAIBHON TPAeKTOPUU CaMO-
pa3BUTHS.

Ha TexHoJiorm4ecKkoM ypoBHe IIpH BBEACHUN HOBOTO 3HAHUS YIMTE]Ih HAUMHACT TIe-
PEXONUTH K UCIOb30BAHUIO CCAYIONICH CTPYKTYPHI YpoKa.

1. Momueauus (camoonpedenenue) k yueoHoi desmenbHocmu.

JaHHBIN 3TaIl ypoka MpearnojaraeT OCO3HaHHbIN Mepexon yYeHUKa U3 KU3HeIe-
SITEIBHOCTU B TIPOCTPAHCTBO yueHUs. C 3TOM IEeNIbI0 OPraHU3YeTCsI €r0 MOTUBUPOBa-
HUE K YI4eOHOU JeITeIbHOCTH Ha YpOKe («OyIy YUMThCS») Uepe3 MEXaHU3M «Hamo» —
«MOTY» — «X04y», 8 UMEHHO:

1) akTyanm3upyloTcss TpeOOBaHUS K YICHUKY CO CTOPOHBI YICOHOI MeITeTbHOCTH
(MToHMMaHKe HOPMBI YYeOHOM AeSITETbHOCTU — «HAI0»);

2) yCTaHABIMBAIOTCS TEMAaTUUECKHE paMKH (MHE TIOHSITHO — «MOTY»);

3) co3maloTcs yCJIoBUsI 1J1s BOBHUKHOBEHUSI Y HETO 6HYymMpeHHell nompeOHOCMU BKITIO-
YEHMSI B yUEOHYIO AeSTEILHOCTD (ITPUHSTHE HOPMBI HA TUIHOCTHOM YPOBHE — «XOUY»).

B pasBuTOoM BapmaHTe 3[€Ch MPOUCXOIAT ITPOLIECCHI aleKBATHOTO CaMOOIIpeIeIe-
HUSI B y4€OHOI IesITeIbHOCTH, TIPEIToIaraioliye ConocTaBIeHUe y4YeHUKOM CBOETO pe-
aIBHOTO «SI» ¢ 00pazom «SI — unmeanbHBIN yYEHUK», 3aT€M OCO3HAHHBIM IMOTYMHEHUEM
ce0s1 cucTeMe HOpMaTUBHBIX TpeOOBaHUIT yUeOHOM NesITeTbHOCTU 1 BbIpaOOTKOM BHY-
TPEeHHEU TOTOBHOCTH K UX peaau3alni (CyObeKTHBIN 1 IMYHOCTHBIN YPOBHM).

2. Akmyaausayus u puicuposanue uHOU8UIYANbHOO 3ampyOHeHUs 8 NPoOHoM deli-
cmeuu.

Ha manHOM 3Tame opraHu3yeTcs IMOATOTOBKA M MOTHBAIUS yJaIIUXCsl K HaIJIexKa-
1LIEMY CaMOCTOSITEIbHOMY BBIMIOJIHEHUIO MPOOHOTO YYeOHOro AeHCTBUSI, €ro OCYIIeCT-
BJICHUIO U (PUKCAIIMN WHANBHUIYATLHOTO 3aTPYIHEHUS.

CoOTBETCTBEHHO, TaHHBII 3TAll IIpeAroiaracT:

1) akTyanu3amnuo U3y4eHHBIX CIIOCOOOB MEeUCTBUI, TOCTATOYHBIX IJIS TIOCTPOCHMS
HOBOTO 3HaHUsI, UX 000011IeH1Ee 1 3HAKOBYIO (PUKCALIMIO;

2) aKTyaJau3alMi0 COOTBETCTBYIOIIMX MBICIMTEIbHBIX OIepalvii U Mo3HaBaTe/lb-
HBIX IIPOIIECCOB;

3) MOTMBHpOBaAHHE ydallUXcsl K MPOOHOMY YyuyeOHOMY IeiCTBUIO («HAmo» —
«MOTY» — «X04y»), U €T0 CAMOCTOSITEJIbHOE OCYILECTBICHUE;

4) (pukcamusa yJanuiuMucss WHIWBUIAYATbHBIX 3aTPYIHCHWI B BBINIOJHEHUW WMU
MPOOHOTO yUeOHOTO ASUCTBUS UIIM eT0 000CHOBAHUM (B (pOpMeE «sI HE 3HAIO ...»).

3aBeplIeHWe 3Tala CBSI3aHO C OpPTaHW3allMell BhIXOAA YYAIIUXCS B pedIeKCHIo
MpPOOHOTO AEICTBUSI.

191



3. Boiasaenue mecma u Rpu4UHbL 3ampyOHeHUs.

Ha manHoM 3Tame yyariuecs BBISIBISIIOT MECTO U MPpUUMHY 3aTpyaHeHus. C 3Toit
1I€JTbI0 OHU JOJKHBI:

1) yTOYHUTD, KaKy10 UMEHHO KOHKPETHYIO 3a1a4y OHU HE CMOIJIU PEIINUTh UK 000-
CHOBATb pelIeHue (TO eCTh Mecno 3aTPyTHEHUS);

2) BBISIBUTH U 3a(pUKCUPOBATh BO BHEIIIHEN peuur, KaKoro crocobda IeicTBUS UM He
XBaTaeT, YTOOBI PEIINTh M1 0OOCHOBATh UCXOMHYIO 3a1a4y 1 3aJa4i TaKOTO Kjiacca MiIu
TUITIa BOOOIIE (TO €CTb npu4uHy 3aTPyIHEHUS ).

4. [locmpoeHue npoekma 8vixoda u3 3ampyoHeHus (Ueab, mema, HAAH, cnocod, cped-
cmeo).

Ha nanHoM aTamne yyaiiuecss B KOMMYHUKAaTUBHOU (popme 00myMbIBaIOT npoekm Oy-
NYIIUX Y4eOHBIX 1eHCTBUIA:

* CTaBAT yeawb (LIeJIbI0 BCeraa sIBJIsSIETCs yCTpaHeHUe 3a(pUKCUPOBAHHOTO 3aTpyaHE-
HUS),

* COIVIACOBBIBAIOT mMeMy ypoKa,

* CTPOSAT MAGH NOCTUXKEHUS 1IeNH,

* BBIOMPAIOT cnocol (IOTIOTHEHNE VTN YTOYHEHNE),

* OMpEAeNstoT cpedcmaa (ANTOPUTMBI, MOAEIIU, YYEOHUK U T.].)

DTUM IIPOIIECCOM PYKOBOIUT YIUTEIb: HA TIEPBBIX IIOPAX C IIOMOIIBIO IIOABOISIIETO
Jiajiora, 3aTeM — MoOYyXXAAIoIIEero, a 3aTeM U MOCPENCTBOM OPTaHU3allMU CaMOCTOsI-
TeJIbHOU YIEOHOM NeSITEIbHOCTY YJaIIUXCs.

5. Peaauzauus nocmpoenHoeo npoekma.

Ha nanHoM aTare ocyilecTBisieTcsl peajii3alnsi TOCTPOSHHOTO MPOeKTa: 00CyX-
JAIOTCS pa3IMYHbIC BAPUAHTHI, TIPEIJIOKEHHBIC YUAIIMMUCS, M BEIOMPAETCST ONTUMAITh-
HbIf BApUaHT, KOTOPBIi (pUKCUpyeTcs B sI3bIKe BepOaJIbHO 1 3HAKOBO.

ITocTpoeHHBII crtoco® AeUCTBUIT MCITONB3yeTCs ISl pellieHUs MCXOMHOM 3a1auu,
BbI3BaBIIEl 3aTpyAHEHUE.

B 3aBepiieHue, yrouHsieTcsl 0011 XapaKTep HOBOIO 3HAaHUSI U (DUKCUPYETCS Tpe-
OIOJICHHE BO3HMKIIIETO paHee 3aTPyTHEHUS.

6. Ilepsuunoe 3akpenienue c npoe08aAPUEAHUEM 80 BHEUIHEl PeYl.

Ha manHOM aTame yvammecs B (opMe KOMMYHUKATHUBHOTO B3aMMOICHCTBUS
((bpoHTaNBHO, B rpyIlnax, B Mapax) pelialoT TUIIOBbIE 3aJaHus Ha HOBBII crioco0 Aeii-
CTBMII C MPOTOBapUBAHUEM AJITOPUTMA PEIICHUS BCIYX.

7. Camocmosmenvhas paboma ¢ camonpogepKoil no SMaioHy.

[Tpu npoBeaeHUM TAaHHOTO 3Tana UCHOAb3yeTCsl MHAMBUIYalbHAasl (hopMa pabOTHI:
y4allHUecs: CaMOCTOATENBHO BBITIOJIHSIOT 3aaHUsI HOBOTO TUIIA M OCYLLECTBIISIIOT UX Ca-
MOITPOBEPKY, MOIIAroBO CpaBHUBAs C 3TaJJOHOM. B 3aBepllieHre opraHu3yeTcsl UCIOJ-
HUTENbCKas pedeKCrs Xoaa peaanu3alii MOCTPOSHHOIO MPOeKTa YIeOHbIX NeCTBUI
U KOHTPOJIbHBIX MPOLEAYD.

DMoLMOHaIbHAas HAIIPaBJIEHHOCTD 3Talla COCTOUT B aKIIEHTUPOBAHUU YYEHUKOB Ha
yCIIeX: OpTaHU3aIlN, IT0 BO3SMOXHOCTH, JJISI KaXKIOTO YUCHUKA CUTYallMU ycIieXa, MO-
TUBUPYIOILLIEH €ro K BKJIIOYEHUIO B JaIbHEHIIYIO TTO3HABaTEbHYIO AeITeIbHOCTh. «Bce-
JI1 B ydyeHuka,— rosopui B.A. CyxoMJIMHCKMI1,— Bepy B ce0Os1, B ycriex. MopajbHbIe
CWJIBI JUTS1 TIPEOJOJIEHUSI CBOMX CJIA0BIX CTOPOH PEOEHOK UepraeT B CBOMX yCIeXax».

8. Braiouenue 6 cucmemy 3HAHULL U nOBMOpeHUe.

Ha manHOM 3Tarie BBISIBISIIOTCS TPAaHUIIBI TPUMEHUMOCTH HOBOTO 3HAHUS 1 BBITION -
HSIIOTCS 3aJJaHusI, B KOTOPbIX HOBBI cOCOO NEeMCTBUI mpeaycMaTpuBaeTcs Kak Mpo-
MEKYTOYHBIH II1ar.

OpraHu3ys 3TOT 3Tall, YIUTeIb IoadupaeT 3agaHusl, B KOTOPbIX TPEHUPYETCST UC-
MOJIb30BaHUE M3YYCHHOTO paHee Marepuajia, MMEIOIIer0 METOOMYECKYIO IIEHHOCTh
ISl BBEIEHWS B TTOCJIEAYIOIEM HOBBIX CIOCOOOB AeiicTBUli. TakuMm obpa3zom, mpouc-
XOJUT, C OMHOM CTOPOHBI, TPEHUPOBKA B IPUMEHEHUU U3YUYEHHOTO CIIoco0a neicTBUs,
a C Ipyroif — IOATOTOBKA K BBEICHMIO B OYIyIlleM HOBOTO 3HAHUS.
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9. Pegprexcus yuebnoll desmenbHocmu Ha YpoKe (umoe ypoka).

Ha nanHowm sTare ¢puKcupyeTcs HoBoe coiepKaHue, U3ydeHHOe Ha ypoKe, U opra-
HuU3yeTcs pediekcust U caMoolieHKa yYeHUKaMU COOCTBEHHOM yueOHOI 1esITeTbHOCTH.
B 3aBepiieHue, COOTHOCSTCS ee LieIb U Pe3ybTaThl, (PUKCHUPYETCS CTENIEHb UX COOTBET-
CTBUS ¥ HaMeYaloTCs NabHEH e eI TesITeTbHOCTH.

JaHHasi CTPYKTypa ypoKa rpacdryecku MOXeT ObITh M300pakeHa C MOMOILbIO CXe-
MBI (puc. 1), moMoramoIeil yIuTeat0 COOTHECTH MEXIy COOOM 3Tarbl y4eOHOM MesITeb-
HOCTU. DTa cxema SIBJISIETCS, TI0 CYyTU, OITOPHBIM CUTHAJIOM, KOTOPBI B afanTUpOBaH-
HOM BHJE TIPEACTABISIET METONOJIOTUUECKYIO CXeMY, OMMCHIBAIONIYIO CTPYKTYpY y4ueO-
HOI esTeIbHOCTH [3] ¢ BKIIIOUEHHBIMU B Hee 1l1araMu, 00ecreuynBaloluMMU [1y00oKoe
¥ IIPOYHOE YCBOCHUE 3HAHUIA.

Texnoaocus desmeavnocmnozo memooa JI.I. Ilemepcon (TM)

9
1 1) MoTuBaius K yueOHOM 1esITeIbHOCTH.
2) Akrtyanuzaiusg U (pUKCUpPOBAHUE WHIWBUIY-
aJIbHOTO 3aTPYIHEHUSI B TPOOHOM JEMCTBUM.
3) BoisBneHue Mecta v TPUYUHBI 3aTPYTHEHUS.
4) ITocTpoeHue MpoeKTa BbIXoAa U3 3aTPYIHEHMUSI.
5) Peanuzaniusi moCTpOEHHOIO MPOEKTA.
6) TlepBuYHOE 3aKperIeHKE C TPOroBaprMBaHUEM
BO BHEIIIHEH peyu.
7) CamocrosTenbHas paboTa ¢ CaMOIPOBEPKOIt
10 3TAJIOHY.
8) BxiiroueHue B ccTeMy 3HaAHUI U TIOBTOPEHUE.
9) Pedbnekcus yueOHOI AeITETBHOCTH.

Puc. 1

IIpennoxeHHass TEXHOJOTUSI HOCUT MHTETPATUBHBIN XapaKTep: B HEil CUHTE3UPO-
BaHbI He KOH(MIMKTYIOIIME MEXIY COO0I nIen U3 KOHLENIUI pa3BUBatOIIEro oopaso-
BaHMSI BEOYIIMX POCCUMCKMX TEIaroroB M IMCUXOJIOTOB ¢ MO3UILIUNA MPEeMCTBEHHOCTU
C TPAIULIMOHHO LIKOJOM.

JeiicTBUTENbHO, NpU peanus3auuu waroB I, 2, 5—9 BBIMOJHAIOTCS TpeboBa-
HUSI TPAAUIIMOHHOM IIKOJBI K OpraHM3aluy Iepeqauyr yJaluinuMcs 3HaHWM, yMe-
HUI U HaBBIKOB; IIaru 2—8 00eCneuYnBalOT CUCTEMHOE ITPOXOXKIACHNE YIAIIUMHUCS
Bcex oTanoB, BeiAeneHHBIX I1. fI. [aabprepuHBIM KaK HEOOXOAMMBbIE IJIsI TIIyOOKOIro
¥ MIPOYHOTO YCBOCHMS 3HAHWIA; 3aBepIleHNe 2-TO IIara CBsI3aHO ¢ CO3MaHNEeM 3a-
TPYAHEHUS B AESITEAbHOCTU («KOJUIM3UU»), UTO sIBAsIETCS, Mo MHeHuto JI. B. 3an-
KOBa, HEOOXOAMMBIM YCIIOBHMEM pa3BHUBalollero oobydyenus. Ha stamax 2-5, 7, 9
obecrmeunBalOTCsT TpeOOBAHUS K OpraHM3alny YYeOHOM IesaTeIbHOCTH, pa3pado-
taHHble B. B. JlaBbimoBbiM. TakuM 00pa3oM, Ha OCHOBE METOIOJOTMYECKON Bep-
cuu teopun gesreabHoctu (I I1. [enpoBuukuii, O. C. AHUCUMOB U Ap.) YAAJIOCh
MOCTPOUTH TOCIENOBATEIbHOCTh ACSITEIbHOCTHBIX IIaroB, KOTOpas MOXET HC-
MMOJIb30BaThCA B COBPEMEHHOM cepe 0Opa3oBaHUS B KAUECTBE CUHTE3UPYIOIIETO
npenukara.

Kaxk yxe oTMeuanoch, IIpoXoxXaeHNe TaHHBIX 3TarioB T[IM 10o3BoJISIeT yIalinM-
cd Ha KaxXIOM ypOKe TpeHUpoBaTh Bech KoMmIuieKec YV ®PI'OC, cocTraBISoOIINX
OCHOBY YMeHUS yuuThcesd. MIx mpuMepsl 1o 3tanam T/JIM npuBeneHbI B ClaeayIOeii
TabanLe’.

2 Yeaosmoie 0003Havenus:
JI-nnanoctusie YY]I; P—perynsatusubte YYI; /- nosnasarensubie Y Y]I; K— KOMMyHUKaTUBHbIE
YVYII.
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Jmanst ypoxa
¢ TIIM

TIpenupyemute YYJ[

Momueauus
(camoonpedeae-
Hue) K yueOHol
deameavHocmu

— Mo3HaBaTe/ibHasl MOTUBaLUS / camoomnpeneneHue (J);

— cMbicioo0pazoBaHue (J);

— uenenosaranue (P);

— IUTAaHUPOBaHME YICOHOTO COTPYTHUYECTBA C YIUTEIIEM U CBEPCTHUKA-

mu (K)

Axmyaausayus
u ghuxcupo-
eanue uHou-
6U0YaAAbHO0
3ampyoHeHus

6 npobHoMm oeli-
cmeuu

— aHaM3, CUHTE3, CpaBHEHME, 000011IeHIe, aHaorus, Kiaccudukarms (17);
— M3BJEYEHUE HEOOXOnMMOit MH(popMalu U3 TekcToB (/1);

— KCMOJIb30BaHUE 3HAKOBO-CUMBOJIMYECKUX cpencTB (/1);

— OCO3HAHHOE MOCTPOEHMEe peueBoro BoickasbiBaHus (I1);

— noaBeneHue mox rmoustue (/1);

— BBITIOJTHEHME IMMPOOHOTO yueOHOTro neiicTBus (P);

— (uKcUpoBaHUE 3aTPYIHEHUS B TPOOHOM neiicTBUM (P);

— BOJIEBasi CaMOpPETYJIsILvs B CUTyalluu 3aTpyaHeHus (P);

— BBIpaXKEHUE CBOMX MBICJICI C TOCTATOYHOM MOJIHOTOM M TOYHOCTHIO (K);
— apryMeHTALMs CBOETO MHEHUS Y TTO3UIIUU B KOMMYHUKaLWH (K);

— y4eT pa3HbIX MHeHUI (K);

— HCTIOJIb30BaHUE KPUTEPUEB TSI 000CHOBaHMS cBoero cyxkaeHus (K)

Bviagaenue me-
cma u npuvuHbL
3ampyonenus

— aHaNn3, CUHTE3, CpaBHEHUe, 0000IIeHNe, aHaToTVs, Kiaccudukarws (/1);

— noaseneHue o rnousitue (I7);

— orpenesieHrne OCHOBHOM 1 BTOpocTeneHHoi nHdopmauuu (I71);

— OCO3HAHHOE MOCTPOEHHUE peueBOro BbicKasbiBaHus (11);

— CTpYKTypupoBaHue 3HaHu (/1);

— TIOCTaHOBKaA 1 (popMysIupoBaHue podseMbl (P);

— BOJIEBasi CAaMOPETYJISILNS B CUTyaluu 3atpynHeHust (P);

— BbIpaXX€HNE CBOMX MBICJICH C TOCTATOUHO IMOJIHOTOM U TOYHOCTHIO (K);

— apryMeHTalusl CBOero MHEHUSI U MO3MLIUU B KOMMYHUKauuu (K);

— y4eT pa3HbIX MHEHUI, KOOPAMHUPOBAHUE B COTPYAHUYECTBE Pa3HbIX
nozuuuii (K);

— paspenieHrue KOHGIUKTOB (K)

Ilocmpoenue
npoexkma 6vtxo-
oa u3 3ampyo-
HeHus

— camoorpenenenue (JI); — cMmbicioodpaszoBanue (J);

— aHaJIM3, CMHTEe3, CpaBHeHUE, 00001eHue, ananorus (/1);

— CaMOCTOSITEIbHOE BhIAeIeHUE U (POPMYIMPOBaHUE TTO3HABATEIbHOM
uenu (P);

— IMOUCK U BblIIeIeHUue HeoOoxonumoit uHdopmauuu (I1);

— BbIOOp Haubosee 23(PHeKTUBHBIX CITOCOOOB peleHust 3aaay (I7);

— IUTAaHUPOBaHMeE, MporHo3upoBaHue (P);

— CTpYKTypupoBaHue 3HaHuit (/[1);

— OCO3HAHHOE MTOCTPOEHME peueBOro BbicKasbiBaHus (/1);

— BOJIEBasi CAaMOpPETYJISILMS B CUTyallM 3aTpyaHeHus (P); — BbIpaxke-
HME CBOMX MBICJIEH C TOCTaTOYHOM IMOTHOTOM 1 TOYHOCTHIO (K);

— apryMeHTAaIusI CBOeTO MHEHHUSI U TTO3ULIUK B KOMMYHUKaiuu (K);

— y4eT pa3HbIX MHeHUI (K);

— HCTOJIb30BaHUE KPUTEPUEB IS 000CHOBAHMUS CBOETO cyxkneHus (K).

— IUITAHUPOBaHMUE YYEOHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKA-

mu (K);

— paspelieHue KoHGAUMKTOB (K)

Peaauzauus
NOCMPOEHH020
npoexma

— cMmbIcioo0paszoBaHue (J);

— aHaJIu3, CUHTe3, CpaBHEeHMe, 00001IeHue, aHaiorusl, kiaccudukauus (17);
— BoJsieBasi camoperyJssiuus (P);

— IMO3HaBaTeIbHass nHULMaTuBa (P);

— BBIABMKEHUE TUIIOTE3 U UX 000CcHOBaHUeE (P);

— CaMOCTOSITEJIbHOE CO3aHe CTOCOO0B pelIeHust TPoOIeM TBOPUECKO-
IO ¥ MOMCKOBOTO XapaKTepa Ha OCHOBE MeTona pedIeKCUBHOM caMoop-
raHuszauuu (P); — nouck Heooxonumoit uHopmauuu (I1);
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— KCMOJIb30BaHUE 3HAKOBO-CUMBOJIMYECKUX cpencTs (/1);

— MoJeMpOoBaHue U TpeoOpa3oBaHKe MOJIeIei pa3HbIX TUITOB (ITpel-
METBhI, CXeMBbl, 3Haku U T.1.) (I1);

— YCTaHOBJIEHUE PUINHHO-CIIEICTBEHHBIX cBsi3eit (/1);

— OCO3HAHHOE TTOCTPOCHNE peueBOro BhicKa3biBaHus (/1);

— MOCTPOEHME JJOTUIYECKOM LIenu paccyxkneHuit (11);

— nokazatenabctBo (I1);

— HPaBCTBEHHO-3TUYECKOE OLIEHUBAaHKE YCBaBaeMOro conepxkaHus (J1);

— OCO3HaHUE OTBETCTBEHHOCTHU 3a obuiee aeso (J);

— cJIeqOBaHME B TIOBEACHUM MOPaJIbHBIM HOPMaM U 3TUYECKUM Tpebo-
BaHusM (JI);

— BbIpaXkKeHNE CBOMX MBICJIEH C TOCTATOUHOI MOJHOTOM U TOYHOCTHIO (K);

— aJIeKBaTHOE UCITOJIb30BAHME PEUEBBIX CPEACTB ISl PELICHUSI KOMMY-
HUKALMOHHBIX 3a1a4 (K);

— opmypoBaHUe ¥ apTyMEHTAIUsI CBOETO MHEHMUSI U TTO3ULIUK
B KOMMyHUKamu (K);

— y4eT pa3HbIX MHEHMI1, KOOPAMHUPOBAHUE B COTPYIHNYECCTBE Pa3HbBIX
nosuuuii (K);

— HUCITIOJIb30BaHUE KPUTEPUEB IJIsS1 000CHOBAHUSI CBOETO cyxneHus (K);

— IIOCTVXKEHNE JIOTOBOPEHHOCTeH U cortacoBaHue obiiero peieHus (K);

— paspenreHrie KOHGIUKTOB (K)

— aHaJIu3, CUHTEe3, CpaBHEeHUE, 00001IeHNe, aHaIoTvs, Kiaccudukanys (17);

— W3BJICYCHNE U3 MAaTEMAaTUIECKIX TEKCTOB HEOOXOIMMOI MH(MOpMa-
uun (11);

— MOJeIMpOBaHue U NMpeodpa3oBaHUe MoeNei pasHbIX TUMOB (/7);

— KCMOJIb30BaHUE 3HAKOBO-CUMBOJIMYECKUX cpencTB (/1);

— noaseneHue noj nousrtue (I1);

— YCTaHOBJIEHHME IPUYMHHO-CICACTBEHHBIX cBsI3eit (/1);

— BBITIOJTHEHUE AeiicTBUIA 110 anroputmy (/1);

— OCO3HAHHOE MTOCTPOCHME peueBOro BbicKasbiBaHus (/1);

Ilepsuunoe . .
— MOCTPOEHME JJOTMYECKOM LIenu paccyxkneHuit (11);
3aKpenaenue
— nokasatenbctBo (/1)
¢ npozosapuea- . . . .
e 60 GHeIWL — BBIpaXKEHUE CBOMX MBICJICH C TOCTATOUHOM TMTOJTHOTON W TOYHOCTHIO (K);
weil peutt — aJicKBaTHOE UCITOJIb30BAHNE PEUEBBIX CPEACTB TSI PEIICHMST KOMMY-
p HUKAIMOHHBIX 3a1a4 (K);
— (hopMyIMpPOBaHUE K apTyMEHTALIMSI CBOEr0 MHEHHUSI B KOMMYHUKauu (K);
— y4eT pa3HbIX MHEHMI1, KOOPAMHUPOBAHUE B COTPYAHMUYECTBE Pa3HbIX
nozuuuii (K);
— WCITOJIb30BaHUeE KPUTEPUEB TSI 000CHOBAHUSI CBOETO cyXneHus (K);
— JIOCTHXKEHME TOTOBOPEHHOCTEH M coracoBaHue oo1ero pereHus (K);
— OCO3HaHHEe OTBETCTBEHHOCTH 3a ob1iee aeno (J);
— cJIeqoBaHME B TIOBEACHUM MOPaJbHBIM HOPMaM U 3TUYECKUM Tpebo-
BaHusIM (J)
Camocmo- — aHaJIu3, CUHTE3, CpaBHEHME, 00001LIeHUe, aHanorus, Kiaccudukanys (17);
ameavHas — U3BJIEYEHHE U3 MaTeMaTUIeCKIX TEKCTOB HEOOXOMMMOI MH(bopMa-

paboma c camo-
npogepkoli no
SMAAOHY

uuu (11);
— WUCIIOJIb30BaHNE 3HAKOBO-CUMBOIMUECKUX cpencts (/7);
— noaBeneHue moj rnousitue (/7);
— BBIMOJHEHUE AeicTBUIA 1o anroputmy (/1);
— OCO3HaHHOE MMOCTPOEHUE peueBOro BeickasbiBauus ([7);
— nokasatenbetBo (11);
— KOHTPOJIb (P);
— Koppekuus (P);
— oueHka (P);
— BoOJIEBasi CaMOpPEryJIsiLivs B CUTyalluu 3aTpyaHeHus (P);
— OCO3HAHHOE MOCTPOEHME peueBOro BbickasbiBaHus (11);
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— BbIpaXk€HHE CBOMX MbBIC/IEH C JOCTATOYHOI IMOJIHOTOI K TOYHOCTHIO (K);
— KCTOJIb30BaHUE KPUTEPUEB TSl 000CHOBaHUS cBoero cyxkaeHus (K)

8 | Brarouenue — HPaBCTBEHHO-3TUYECKOE OLIECHMBAaHKE YCBaBaeMoro coaepxkanus (J1);
6 cucmemy — aHaIM3, CUHTE3, CpaBHEHME, 000011IeH e, aHaiorust, Kiaccudukanus (11);
3Hanuil u no- — MOHUMaHUe TeKCTOB, U3BJeUeHUEe HeoOxonumoit nHgopmauuu (I1);
emopenue — noaseneHue noa nousrtue (I1);

— MoIeaupoBaHue, npeodpasosanue monenu (I7);

— HUCITOJIb30BaHUE 3HAKOBO-CUMBOIMYECKUX cpenctB (/7);

— yCTaHOBJIEHUE MPUYMHHO-CIEACTBEHHBIX cBsi3eit (/1)

— BbIBeAeHUE creactuii (I1);

— CaMOCTOSITeJIbHOE CO3MaHNe aJITOPUTMOB AesiTenbHocTH ([7);

— BBITIOJTHEHUE AeiicTBUIA 110 anroputmy (11);

— IIOCTPOEHUE JIOTUYECKOM 1emnu paccyxaenuii (I1);

— nokasatenbctBo (I1);

— OCO3HAHHOE MOCTPOCHNME peueBOro BbicKasbiBaHus (/1);

— KOHTPOJIb, KOPpeKI1Ius, olueHka (P);

— BBhIpaXKEHNE CBOMX MBICJICH C TOCTATOUHOM IMOJTHOTOM U TOUHOCTHIO (K);
— (opMyIMpPOBaHUE 1 API'YMEHTALIMS CBOETO MHEHNST B KOMMYHUKaLu (K);
— y4eT pa3HbIX MHEHUI, KOOPAMHUPOBAHUE B COTPYIHUIECTBE PA3HBIX
nosunuii (K);

— KCMOJIb30BaHUE KPUTEPUEB IS 000CHOBaHMUS CBOETO cyxkaeHus (K).
— IOCTVDKEHNE JJOTOBOPEHHOCTEH U cortacoBaHue ob1iero perneHus (K);
— mocTaHoBKa BornpocoB (K);

— aIEKBAaTHOE MCITOJIb30BAHUE PEUYEBBIX CPENCTB ISl PELIEHUS KOMMY-
HMKALMOHHbIX 3a1a4 (K);

— ympasjieHue noBeaeHueM naptHepa (K)

— OCO3HaHME OTBETCTBEHHOCTH 3a ob1iee neio (J);

— CcJIeqOBaHNE B TIOBEIEHWH MOPAIbHBIM M 3TUYECKUM HopMaMm (JI)

9 | Peghaercua — peduiekcusi ciocoOO0B U ycaoBuii aeiicTBus (P);
yuebHoii dest- — KOHTPOJIb U OLIEHKA MPOLIecca U Pe3yJbTaToOB NeaTebHOCTH (P);
meavHOCMU — caMOOIIeHKa Ha OCHOBe KpuTepust ycremrHocTtu (J);

— aJeKBaTHOE MTOHMMaHME TIPUYMH ycriexa / Heycrexa B y4eOHO mesi-
TenbHOCTH (J);

— BbIpaxkeHHE CBOUX MBICJIEH C TOCTATOYHOM MOJIHOTOM U TOUHOCThIO (K);
— (dhopMyIMpoBaHUE U apTyMEHTAlMsI CBOETO MHEHUSI, YUET Pa3HbIX MHE-
Huii (K);

— HCTIOJIb30BaHNE KPUTEPUEB TSI 000CHOBaHUS CBOETO cyxkaeHus (K);
— IUITAaHUPOBaHME y4eOHOTO coTpynHUYecTBa (K);

— cJe0BaHKMe B TTOBEICHUN MOPAJIbHBIM HOPMaM U 3TUYECKUM Tpebo-
BaHusM (JI)

I1puBenenHas ctpykrypa ypoka B TJIM, coxpaHsisi 0011111e 3aKOHOMEPHOCTH BKIIIO-
YeHUSI B yUeOHYI0 AeITeIbHOCTh, BUIOU3MEHSIETCS B 3aBUCMMOCTH OT BO3PACTHOIO 3Ta-
ra oOy4eHMsT ¥ TUIIAa ypOKa.

Tumnosiorus ypokon

B obGpaszoBatenbHOI cucteme aestenbHocTHOro metona JI.I. ITletrepcoH cooTBeT-
CTBHU C OOIIMM IIPUHIIUIIOM (DOPMUPOBAHUS CUCTEMBI 3HAHUU BBHIICISIOTCS 4 TUIIA
YPOKOB:

* YPOKU OMKpbIMUS HO8020 3HAHUs, TAE ydallluecs TOH PYKOBOJACTBOM YUMTEINS
Y4YaTCsl CaMOCTOSITEIBHO CTPOUThH HOBBIE CITOCOOBI ACMCTBUIT M TIPUOOPETAIOT ITePBUY -
HOE YMEHME MPUMEHSITh HOBOE 3HAHNE;

* YPOKWU peghrekcuu, KOTOPble OPUEHTUPOBAHBI Ha HOpMUPOBaHUE yMEHUS: 1) Tpu-
MEHSITh ITOJTy4eHHbIC 3HAHUS, B TOM YMCJIE U B HECTaHAAPTHBIX YCIOBUSIX (pegaekcusHo-
mpenuposoutbie); 2) CaMOCTOSITCIIFHO BBISBIISTH U UCITPABIISITE CBOM OIIMMOKH, KOPPEK-
TUPOBAThb CBOIO YUEOHYIO NeSITeIbHOCTD (peghrekcusHo-KoppeKuoHHble);
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* YPOKU obyuaroujeco KoHmpoas, Ha KOTOPBIX yJallluecs yJ9aTrcsl KOHTPOJIUPOBATh
pe3yJbTaThl CBOEH yUeOHOM AesITeIbHOCTH;

* YPOKM cucmemamu3ayuu 3HaHuil, B Xoae KOTOPBIX ydyallluecsl CUCTeMAaTU3UPYIOT
¥ CTPYKTYPHUPYIOT 3HAHUS 10 KYPCY MaTeMAaTHUKH.

Bce ypoku cTposiTcsi Ha oCHOBe MeTona pedIeKCUBHOM caMOOpraHu3aluu, mo-
3TOMY B HX IIpOIIecce TaKKe MCITOIB3YeTCS BeCh KOMILICKC YHUBEPCAIbHBIX YICOHBIX
JIEUCTBUIA, HO Ha KaXXIOM M3 3THX YPOKOB IeJTaf0TCSl pa3Hble aKIEeHTHI. Tak, ecliy Ha
YPOKax OTKPBITHSI HOBOTO 3HAHUSI OCHOBHOE BHMMAaHUE YIEISIETCS ITPOSKTUPOBAHUIO
HOBBIX CITOCOOOB IEUCTBUIA B MPOOJIEMHBIX CUTYAIlMsX, TO Ha ypoKax pediieKcum —
(hopMUpOBaHMIO YMEHMS UX TPUMEHSTh, KOPPEKTUPOBATH CBOU ICUCTBUS U CAMOCTOSI -
TEJIbHO CO3IaBaTh HOBBIC aJITOPUTMBI IeITETbHOCTH B 3aJaUHBIX CUTYallUsIX (pelIeHne
HecTaHIapTHBIX 3a1a4). Ha ypokax oOyyaroniero KOHTposIsl OTpadaThIBalOTCS NEMCTBUS
KOHTPOJISI, KOPPEKIINY 1 OIIEHKH, a Ha YpOKaX CMCTeMAaTU3alliK 3HAHUI (hOpMHUPYeTCsI
CITOCOOHOCTD K CTPYKTYPUPOBAHUIO 3HAHUIA.

Texnonorus nesareabHocTHOTrO Metona JI. I. [lerepcoH yTouHsieTcsl B COOTBETCTBUM
C BO3pACTHOU MepUOAN3aINeil yUaluxcsl U TUTIaMU YPOKOB.

OnuiieM aJropuTMbl TPOESKTUPOBaHUS YPOKOB Bcex TUIOB B TJIM u kpaTtkue Me-
TOOMYECKIE PEKOMEHIAIINH K X IIPOBEACHMUIO.

IIpoexTupoBanue u nposeaenue ypokos B TJIM

PaccMoTpuM 0COOEHHOCTH OpraHu3aluy AeITeIbHOCTH yJaluxcsi 7—9 KiaccoB Ha
ypokax B TJIM pa3Hoii 1IeJIeBOM HAIIpaBICHHOCTH — a UMEHHO, T¢ KOHKPETHEIC IIIaTH,
KOTOpBIE JOJIKEH MPOAYMaTh YIUTEIb ITPY ITPOSKTUPOBAHUY 3TUX YPOKOB.

B ckobOkax ykazaHo mpuMepHasl IPOJOJLKMTEIbHOCTh KaxAaoro srtara. Bmecre
C TeM, B 3aBUCMMOCTH OT KOHKPETHOM CUTYalIMU W TUAAKTUICCKUX TIeICH YIUTES, X
MPOIOIKUTETbHOCTD MOXET ObITh pa3Hasi. OMHaKO yKa3aHHOE BpeMsl JaeT MpeacTaBiie-
HUE O CpeIHeM 3HAYeHUU IPOIOJIKUTEILHOCTH 3Tara, KOTOPOe TTOMOXKET ITOJTHOIICHHO
pean30BaTh BCe 3aaur ypoKa 0e3 3aepKKM yJalluxcsl Iocjie 3BOHKa, YTO BCeraa He-
JKeJTaTeJIbHO I HETIPOIMYKTUBHO.

1. Ypok oTkpbiTHg HOBOro 3HaHuA (OH3)

1-ii aTan. Momueauus k yueonoii deameavrocmu (1—2 mun)

OcHO6HOUL Ueabro STaTia SIBIISICTCS BKITIOUCHHME YYAIIMXCSI B YICOHYIO MeATeTbHOCTh
Ha JIMYHOCTHO 3HAYNMOM YPOBHE.

st peanuszauuy 3TOM Lead HEOOXOAUMO ClIeayIollee.

1) OpraHn30BaTh ONPEAEICHNE TUMA YPOKA.

OnpeneneHue TMNa ypoKa co3naet I yYalluxcss OpUeHTUPOBOYHYIO OCHOBY Jeii-
CTBHSI. YUCHUKM MPEIIaTraloT BEpPCUU, OIMMPAsICh HAa CBOM OITBIT. YUUTEIIh YTOUHSIECT TUTT
ypOKa, UCXOMIsl U3 JIOTUKW Pa3BUTHS COONEPKAHUS M PE3YJbTaTOB MPEIBIAYIINX YPOKOB.
Hanpumep, nociie ycrneurHo npoBeAeHHON TeKylleil KOHTPOJIbHOI pabOThl €CTECTBEH-
HO oxuaath ypok OH3.

2) OpraHn30BaTh aKTYAIM3AINIO CI10c00a paboThl yyalmxcs Ha ypokax OH3, nipu-
HSATOTO B KJIacce («HaIo»).

ITockonbky K 7 KJIaccy CTpyKTypa y4eOHOMI NeSITeIbHOCTU TOJKHA ObITh B OCHOB-
HOM YCBOEGHA yYalllMMUCS, OHU JOJIKHBI 3HATh Bce 1mraru ypoka OH3:

BCITOMHMHAEM 3TaJIOHBI, KOTOPHIC HaM ITOHAIOO0STCS IS CIIEAYIOLIETO 1I1ara;
BBITIOJTHSIEM TIPOOHOE ACHCTBUE,

BBISICHSIEM, YTO MBI ITOKa He 3HaeM;

CTaBUM 1LIeJIb U MIPOEKTUPYEM, KaK €€ TOCTUYD;

BBITIOJTHSIEM TIPOEKT, (DOPMYIHpPyeM HOBOE CBOMCTBO, IIPABIIIO, AJITOPUTM;
TPEHUpPYeMCs B €ro IPUMEHEHWH;

TUIIEM U TIPOBEPSIEM CAMOCTOSITEIIBHYIO PaboTY;

ASENENENENENEN
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v\ pelliaeM 3a7a4u Ha MMOBTOPEHUE;

v\ ITOABOIUM WTOT.

DTO He 3HAYUT, YTO BCE OTU IIaTX KaXKIBIN pa3 Halo TPOTOBAPUBATH MTOJTHOCTHIO.
ITocne Toro Kak oHM OTPaObOTaHBI, MOXET ObITh, JOCTATOYHO OJHOTO BOIIpOCA yuu-
TeIs:

— Bce nmomHAT, Kak MbI paboTaem?

Wnu, BOBMOXHO, YyTOUHSIETCSI 3Tall, KOTOPbIA B NAHHBIN MepUoa OTpadaThIBaeTCs
B KJ1acce.

— Han xakum stanoMm ypoka OH3 mbl ceityac padotaeM? (MBI yunMcsl CTaBUTh
po0JieMy — MPaBWJIBHO YCTaHABIMBATD, YTO MBI IIOKA HE 3HAEM. )

HpyrumMu cioBaMu, UCXOASI U3 YPOBHST (POPMUPOBAHMS Y YUAIIUXCS PETYASITUBHBIX
VYV, yautenb IUIaHUPYET OpPTaHW3AIIMIO CICAYIONIETO Iara ydJallnXcsl B OCBOCHUU
CTPYKTYpPBI y4EOHO IEeSITEIbHOCTU U €€ CO3HATEIbHOTO MPUMEHEHUST Ha YPOKE.

3) Opranu3oBaTh GUKCAINIO YIAITUMUCSI TEMATUIECKUX PAMOK YPOKA («MOTY»).

TemaTueckre paMKH ypokKa (GPUKCUPYIOTCS ¢ MAKCUMAJIBHO BO3MOXKHBIM TTOIKITIO-
YeHMEM yJalllUXcsl TaK, YTOObI UM ObLIa MOHSITHA JIOTMKA pa3BUTUS comepxkaHus. Ha-
puMep:

— Kakyto remy mbl uzyyaem? (KBanpatHbie ypaBHEHUS.)

— M1 y3HaeM cerogHsl HOBBIN MPHUeM, KOTOPBI MO3BOJUT HAM pEeIIaTh HEKOTO-
pble KBaapaTHbIE YpaBHEHMS ObICTpEe.

4) Co3natb yCca0BUS JUIS BOSHUKHOBEHHUS Y YICHUKOB BHYTPEHHEW MOTPeOHOCTH
BKJIIOYEHUS B Y4EOHYIO NeSTEbHOCTD («X04y»).

JIMYHOCTHOE MO3UTUBHOE OTHOIIEHUE K YUYCHUIO He (DOPMUPYETCS B TeYEHUE He-
CKOJIBKMX MHUHYT ypOKa, a OIpeesieTcsl CO3IaHHOI B KJlacce 00pa3oBaTeIbHOI cpe-
Joit. DTO TBOopUecKasi foOpoxenaTesibHas Cpena, e YYeHUKY UHTEPECHO, TAe OH UMEeT
OTIBIT YCII€Xa, TI€ OH OIILYIIIAeT MOPATbHYIO MOMIEPXKKY YUUTENSI U CBEPCTHUKOB, 3aMH-
TepecoBaHHOCTH B ero ycrexe. Kak nucan b. A. Cinyuxuit,

Huuemy MeHs HEe HAy4uT,

To, 4TO THIYET, TAJABIYUT, KyUUT...

BmecTte ¢ TeM, Ha KaXIoM ypokKe BaxkHO MOAAEPKMBaTh, a HE pa3pylliaTh 3Ty cpe-
Iy — YNbIOKOI, HEOXUAAHHBIM 3aMEUYaHUEM WM 3apaHee MPOAYMAaHHbBIM MPUEMOM,
KOTOPBIA 3aCTaBUT NETel MPUSTHO YAUBUTHCS, YIBIOHYThCS, TOUYBCTBOBATh TOOPOTY
¥ nonaepKy. [1pu aToM 0coboe BHUMaHME U, BO3MOXKHO, IIpeBapUTeIbHOE TIIaHUPO-
BaHME IIPUEMOB PAaOOTHI TOJKHO OBITH OOPAIeHO K MEHEE YCIICIITHBIM IETSIM.

OueHb BaxKHO OCO3HATh 3HAYMMOCTh 3TOI0 3Tana — 0e3 MOoJ0XKUTETbHOM MOTUBA-
MU YYCHUK OYIeT MOCTOSIHHO «BBITTagaTh» U3 YpOKa,— U MPOMECCUOHAIN3M YIUTEIISI
3aKJII0YAETCs B TOM, YTOOBI MEXaHU3M «HAI0» — «MOTY» — «XOUy» [TIOMOT €My BKIIOUUTh
B YYEOHYIO AeATeIbHOCTh KaXI0Tro yJaIerocs.

B ommnume ot mepBoro atana ypoka OH3 B 5—6 kiaccax, Ha JaHHOM 3Tarie orpe-
JesieTcs TUM ypoKa. Yualluecsl, 3Hasl K 7 KJ1accy CTPYKTYpPY ypoKa KaxKaoro Tura, rno-
HUMAIOT IIeJIb M TpeOOBaHMSI K KaXKIOMY 3TaIly, YTO 00eCIIeYrBaeT ISl HUX CO3MaHMe
OPUEHTUPOBOYHOI OCHOBBI ICHICTBUIA.

Ha sroii 6a3e B manbpHEiIIeM MOXHO OpraHM30BaTh MPOIIECCH aeKBAaTHOTO CaMo-
ONpeeSIEeHUS YYallluXcsl B yUeOHOM NeATeTbHOCTU. 3aMETUM, YTO CAMOOIIPENEIeHUE UC-
KJTIOUUTEIHbHO BaXKHO HE TOJIBKO IS YCIICIHOM pabOThl yUallluXcsl HA KOHKPETHOM YpO-
Ke, HO M C TTO3UINIA 00IIel e (hopMUPOBAHUST CIIOCOOHOCTEI K CaMOOIIpEeeIeHHIO,
YTO SIBJISIETCS] MPUOPUTETHOM 3afadyeil 06pa3oBaHus Ha 3Tare o0ydyeHus B 7—9 Kiaccax
CpeIHe IIKOJIBI.

DTan MOXHO 3aBEPIIUTh BOITPOCOM:

— ToroBnI K paboTe?

ONTUMaTbHBIM Pe3yJIETATOM JTAHHOTO 3Tarla sIBJISIETCS TTOJIOKUTEIbHAS MOTUBAIINS
(B pa3BUTOM BapHaHTe — caMOOIpeaeJeHne Ha CyObeKTHOM MM JUYHOCTHOM YPOB-
HSIX) KaXXIOTO yJaIlerocs K yaeOHOit IeITeTbHOCTH Ha YPOKe.
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2-ii aTan. Akmyaauzauus u purxcuposanue uHOUBUOYAALHO20 3AMPYOHEHUS 8 NPOOGHOM
deticmeuu (5—7 mumn).

OcHo6HOIL Yenblo ITaTa SIBJISIETCS] TIOATOTOBKA MBIIIUIEHUST YUaIIUXCs K TIOCTPOESHUIO
HOBOTIO CIIoco0a IeliCTBUIl M OCO3HAHUE UX ITOTPEOHOCTH B 9TOM IIOCTPOCHUMU.

J11s1 peaiu3aliy 3TOM LI He0OXOOUMO CIIeayIOLIee.

1) OpraHn30BaTh aKTYAJIM3AIINIO MbICTUTEIbHbIX OMEPAIIMii, TOCTATOUHbBIX JUIS I10-
CTPOEHUSI HOBOI'O 3HAHU (aHAIU3, CpaBHEHKE, 0000IIeHe, aHAIOIK, KIaccuduka-
LU W Ip.)

C 3T0l1 11e71bI0 MOXKHO UCITOIb30BaTh 3aJJaHUS Ha TIOUCK 3aKOHOMepHocTel (Ha 1—2
MUHYTBI), B KOTOPBIX OMHOBPEMEHHO IIPOBOIUTCS TPEHUHT YCTHBIX BBIYMCIICHU 1 TIpe-
o0pa3oBaHuii («<MaTeMaTU4ecKasi pa3MUHKa» ).

2) OpraHu3oBaTh NOBTOPEHUE CITIOCOOOB NEHCTBUI, TOCTATOUHBIX JUISI IOCTPOEHUS
HOBOT0 3HAHWS, MPOTOBOPUTH BTU CMOCOOBI BCAYX U 3ahUKCUPOBATh B (hopMe 3Tajio-
HOB.

BaxxHo He TTeperpyXarth JaHHBIN 3Tal 3aJaHUSIMU Ha «I0Pa0OTKY» M3yYEHHOTO pa-
Hee Marepuasia. DTa pacrnpocTpaHeHHasi METOIMYECKasl OIIMOKa MOPOXKIAET «[TOPOY-
HBII KpyT»: 3aTSTUBaHNE 3Talla aKTyaIM3allii BeIeT K TOMY, UTO Ha YPOKE 9aCcTh 3TAIlOB,
HeOOXOTUMBIX JIJIST TTIOJTHOLIEHHOTO YCBOSHMSI HOBOTO 3HAHMsI, OCTAaeTCs He TIpoiIeHa —
HE TOCTaTOYHO BpeMeHU. [1o3ToMy B malbHEHIIIEM 1 3TOT MaTepHUal IPUXOIUTCS TOXKE
«I0pabaTEIBaTh», YTO HE MO3BOJIUT KAUeCTBEHHO M3YINUTh CIICAYIOIINE TEMBI 1 T.1.

IMoatoMy sl akTyanu3aluu KenaTelbHO OTOMpaTh, B OCHOBHOM, TO, YTO HEO0-
XOIMMO JUTSI TIOCTPOEHUSI HOBOTO 3HaHMS. HampuMep, TIpu u3ydeHUH TeopeMbl Bueta
1 00paTHOI K Hell, Hy>KHO TTOBTOPUTH MOHSITHE KOPHST YpaBHEHMSsI, (pOpMYIbl KOpHEi
KBaJIpaTHOTO YpaBHEHUS U TIpaBWIa ACHCTBUI 1 TTpeoOpa3oBaHNT MHOTOUJICHOB.

C3KOHOMUTH BpeMsI Ha TaHHOM 3Talle TTIOMOXKET MPaBUJILHbBIN ITOI00DP TOMAIITHETO
3aaHMsI HaKaHyHe YpoKa — OHO JOJIKHO colepKaTh BCE CIIOCOOBI IeiCTBUIT, HEOOXO-
IAMBIE IJISI TOCTPOEHKST HOBOTO CBO¥ICTBA, aJlTOPUTMA, IIPaBIJIA U T.I.

3) OpraHu3oBaTh aHAJIW3 Y BHINOJHEHME YYAIIMMMCS 3aJaHKs Ha TIPOOHOE Heii-
CTBHE.

3agaHue Ha MPOOHOE IeiCTBHE — 3TO 3aJaHKe, CoIepKallee HOBBI TS yIaliX-
Csl CIOoCco0 AEMCTBUI, KOTOPBIA MM, COOCTBEHHO, U IIPEICTOMUT OTKPHITH [IJIsl ceOs1 Ha
JTAHHOM YpOKe. Yualnnecs TODKHBI TIOHMMATh, YTO IMpOOHOE IeUCTBUE TTpeiaracTcs
C IByMSI LICISIMMU:

v IS TOTO Y4TOGBI IIyOXKe OCO3HATH 1 C(HOPMYIMPOBATH IIPOOJIEMY;

v\ IS TOTO YTOOBI 3TU «IIPOOBI» MOMOIIU OMPEACTUTh CITOCOO PEelIeHUsT TPo-
OJIEMBI.

Hampumep, mpu u3ydeHnu TeopeMbl Bueta 1 00paTHOI K Hell 3TO MOXKET OBITh ClIe-
Iyloliee 3agaHue.

5
— Pelure ypaBHeHUe X - 9§x +5=0 ycrHO 3a 1 MUHYTY, He UCTIOIBL3YS (POPMY-

JIbl KOPHEM.

HoBu3Ha 3agaHusi, O4eBUIHO, B TOM, YTO KOPHU YpaBHEHUS TpeOyeTCs HAWTH, He
HCITONTB3YsI (POPMYJTbI KOPHEHA.

4) OpraHu3oBaTh (PUKCUPOBAHME YYAIIMMUCSA WHAWBUIAYAIBHOTO 3aTPYAHEHUS
B YYEOHOW NeSITeIbHOCTH.

ITockonbKy crioco0 AeiicTBUIT He U3BECTEH, TO, €CTECTBEHHO, BOSHUKAIOT pa3HbIe
BEpPCUU OTBETOB, a KTO-TO HE CMOXET IOJYYUTh HUKAKOIl OTBET. YUUTE]hb OpraHu3y-
eT (MKCUpOBaHME YJAIIUMUCS CBOCTO MHIWBUAYAIBHOTO 3aTPYIHCHUSI, KOTOPHIX, 11O
CyTH, IBA TUTIA:

v' «$l He 3HA10, KaK MPaBUIILHO PELIUTH OTY KOHKPETHYIO 3a1auy»

V'« He 3Ha10, KaK 000CHOBATDL CBOE PEILIEHUE»

Jnsg opranuzanun (GUKCUPOBAHUS YJAIIUMUCS CBOETO 3aTPYIHEHUS MOXHO MC-
TOJIb30BaTh pa3IMJHbIe pueMbl. Hampumep, yepe3 1 MUHYTY ITOCjIe Hadaja ero BbI-
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TOJTHEHUSI CIIPOCUTD Y yUAIITUXCS TIOJTYYeHHBIE OTBETHI U 3aMKCaTh HA TOCKE BCE UMEI0-
1Mecst BEpCHU, 3aTeM BbICTABUTH ITPABWJIBHBINM OTBET U CIIPOCUTh:

— [logHuMuTe pyKH, KTO HE CMOT TMOJIYYUTh PABUIbHBII OTBET.

— B yewm Bame 3atpynHeHue? Yto Bbl He 3HaeTe?

I1pu usyyenuu, HaripuMmep, TeopeMbl Buera u oOpaTHOIi K Hell yyalyecs: B 3TOM
ciaydae (PUKCHUPYIOT CBOE 3aTpyIHEHNE TaK: «5 He 3HAI0 KaK HAiTH KOPHU KBaIPaTHOTO

5
ypaBHEHUS] X~ — 9§x +5=0, e ucnonb3ys GopMyJ1 KOPHE».

5
Eciu kTo-TO 13 YYCHUKOB BCC-TaKM YKAXKET KOPHH Ou 5 , UTO 0e3 3HaHUS TEOPEMbI

Buera kpaitHe MaJI0BEpOSITHO, YUAIIMXCSI MOXHO CIIPOCHUTD:

— ¥ KOTO TOJYYMINCH TIPaBUJIbHBIC OTBETHI — OOOCHYITE MPaBUIIBHOCTH CBOETO
pelieHus.

Haumnas ¢ 1 xiracca, yyammecst 3HarOT, YTO IS TOKa3aTeJIbCTBA HAIO IIPUMEHUTD
coenacosannbiil 3TaioH. ITockonbKy Teopema Buera He u3ydanachk, To OHU (PUKCUPYIOT
CBOE 3aTpyAHeHMeE TaK: «f He 3Hal0, KaK 000CHOBATh CBOE PEILIEHNE».

IMonuepkHeM ele pas: 3amada IMOBTOPEHUs MPOIMJIEHHOTO MaTepuajia SBISIETCS
371ech BTopocTeneHHoii. [ToaTomy opranuzoBaTh 2-ii aTan ypoka B T/IM Hago Tak, 4yTo-
OBI OH 3aKaHYMBAJICS TIpUMepHO Ha 10-it MuHYyTE.

Ha sToMm sTane MoXeT UCIOIb30BaThCs KaK (poHTaIbHas, TaK U rpyInoBas popma
pabOTHI.

3-ii aran. Boiasaenue mecma u npuqunst 3ampyonenus (2—3 mun).

OcH06HOIL Ueabro TAHHOTO 3Tara SIBJseTcs] (hOPMYIMPOBKa MPOOIEMBbI, TO €CTh IIPU-
YUHEI 3aTPYITHCHUS.

J71s1 peanusannu 3TOi 11eJIM Ha YPOKE OTKPBITUSI HOBOTO 3HAHUSI HEOOXOIMMO:

1) OpraHn30BaTh aKTYAIM3AIIAIO CONEPKAHNS 3a1a9/ Ha MIPOOHOE NCHCTBHE.

— Kakyto 3amauy BaM HaJo ObLJIO pelInTh?

Yyaimecst moBTOpSIOT (POPMYJIIMPOBKY 3aJa4i Ha TIpoOHOE eiicTBIE.

2) OpraHu3oBaTh BbIsIBJIeHUE U (DUKCAIIMIO BO BHEIIHEH peyr 001Iero cnocoba pe-
LLIeHUs 3a71a4 Ha MPOOHOE NeHCTBUE.

— Kaxkoii crmoco6 (aroput™) HY>KHO 3HATB IUISI €€ peIIeHUs?

Vyaiuecs naioT 00001LIeHHYI0 (POPMYJIUPOBKY CIIocoba pelleHus 3aaa4u Ha mpoo-
Hoe neiicTBue. B paccMOTpeHHOM BBIIIIE TIpUMEpPE

— IIJIS PEeIeHMST 3TOM 3a1aui HY>KHO 3HaTh, KaK HATH KOPHU KBAaIPaTHOTO ypaBHE-
HUS 6€3 UCTIOJIb30BaHUs (DOPMYJT KOPHEIA.

3) Oprann3oBaTh (DUKCAIIAIO BO BHEIITHEH PeUN IPUIWHEI 3aTPYIHEHNUS — TeX KOH-
KPETHbBIX 3HAHUN M YMEHMI, KOTOPBIX HENOCTAET MU PElIeHUs 3aJayu Ha MpoOHOoe
IeWCTBYE M 3a[1a4 TAKOTO THUIIa BOOOIIIE.

DopMynmpoBKa TPUUUHEI 3aTPYTHEHUS B YI€OHO AeSITETbHOCTHA Ha YPOKE OTKPBI-
THsI HOBOT'O 3HAHMSI BCera HAYMHAETCSI CJIOBaMU «51 He 3HAlO...» ¢ yKa3aHUEM BbISIBJICH -
HOTO Ha TPebIAYIIeM I1are crocoba neiictBuii. B Haiem ciyvae:

— 41 He 3Ha0, KaKk HalTM KOPHM KBaIPaTHOIO ypaBHEHHs 0e3 MCIIOJIb30BaHUS
(opmyt KopHEIA.

Ecnu y aToro cnoco6a ecTb Ha3BaHUE, YYUTETb MOXET COOOIIUTD €r0 YUallluMCs:

— IlonoOHbIe 3agaun TTO3BOJISIET pelaTh TeopeMa Buera u oopatHast K Held.

Ha sToM sTane ucnosnbs3dyercs hbpoHTaIbHAS (hopMa pabOTHI.

OrnpeneneHue TPUYUHBI CBOETO 3aTPYAHEHUS] — TPUHIIUMIIUATBHO BaXKHBIN IIar
BXOXICHUS yJAIIXCS B YUCOHYIO IeITEIBHOCTh. OTHAKO 3aMETUM, YTO WHOTIA chop-
MYJMPOBaTh OOIIMI CITOCOO pellleHUs 3a1a4u Ha IPOOHOe AeiiCTBUE OHU MOTYT I10 Ofl-
HOMY TOJIBKO €€ BHIY, 0e3 pellleHUs U MOOBOASIINX BorpocoB. Ecim B 7—9 kimaccax
mpo6GyieMa 1 CIoco0 ee pa3penieHrus] OYEBUIHBI JUTSI YYAIMXCS W OIBIT ITOCTAaHOBKU
poOJeMBl Y HUX JOCTaTOYHBIN, TO 3TAIBI 2 M 3 MOXXHO ITPOBECTU B «CBEPHYTOM BUIC»:
OT 3aJlaHMsl Ha TIPOOHOE NIeliCTBUE TIepeiTH cpa3y K (hOPMYIMPOBKE MPOOIEMBI.
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4-ii aran. Ilocmpoenue npoexma évixoda us 3ampyonenus (3—4 mun).

OcHO6HOUL Ueablo TAHHOTO 3Talla SIBJISCTCS MMOCTaHOBKA II€JM, OMPEIeIeHUE TeMBI
ypoka, criocoba, CpeICTB U TiIaHa BbIXOMA U3 3aTPYTHEHUSI.

J71s1 peaqu3alvy 3TOM LIeJIU Ha YPOKe OTKPBITUSI HOBOTO 3HAHMSI HEOOXOIUMO CIe-
JIaTh CIICAyIOIIee.

1) OpraHn3oBaTh NOCTAHOBKY LIEIU YYEOHOMN NEeSATENbHOCTH.

Llenp yaeOHOI AesITeTbHOCTH BCETIa 3aKII09aeTCsI B YCTPAHEHUHU IPUIMHBI 3aTPYII-
HEHUsI, TI03TOMY OHa HETIOCPEACTBEHHO BBIBOIUTCS M3 (POPMYIUPOBKU TTPUYMHBI 3a-
TPYAHCHMA.

VYueOHad 1eTb BKIIIOUAeT B Ce0sT TTOIyYCHUE 3HaAHUA, KOTOPOTO HEIOCTACT JIJIsT pelle-
HUSI UICXOQHOM 3a/1aud, U BbIPaOOTKY yMeHUs €T0 IPUMEHSITh.

B mpumepe, paccMOTpEeHHOM BBIIIIE, 11e/Th YICOHOM IeSITEIHbHOCTA MOXHO C(hOpPMY-
JIMPOBATh TaK: y3HATh TeopeMy Buera 1 oOpaTHYIO K Heil 1 HayIUThCsl X IIPUMEHSITb.

2) OpraHn30BaTh COIJIACOBAHNE TEMBI YUCOHOI NeITeTbHOCTH.

Tema yueOHOI1 neTeIbHOCTU OOBIYHO BBIBOAUTCS U3 Lieau. B Hatiem ciyyae: «Teo-
pema Buera u oOparHast K Heli».

ITocTaHOBKa LEJTN U OIIpee/ICHIE TeMBI YIeOHOM ACSITETbHOCTA — KAM4egble uiazu
y4eOHOI JeSITeIbHOCTH, TaK KaK JUYHOCTHOE OTHOIIEHME YUYeHMKa K LIeJu YYeOHOI
TIeATeTbHOCTH OIpenesieT CTEIeHb ero BKIIIOUCHHOCTH B 3TY NESITeIbHOCTD, a 3HAYNT,
" ee pe3ynbTaT. TeM He MeHee, OJ1arogapsi IOATOTOBUTEIBHOM paboTe, TPOBENEHHOM Ha
MPEIbIIYIIMX 3Tanax ypoka, 00a 3THUX Il1ara 3aHUMAalOT He 00J1ee MUHYTHI.

3) OpraHn3oBaTh OlpeneieHNe cnocoda, CPeCTB U IIAHA BHIXO/IA M3 3aTPYAHCHUS.

Ha nanHom srarie ypoka yJariecs o/ pyKOBOICTBOM yUHUTEJIst ONPENETISIOT CIIo-
€00, cpencTBa 1 TiaH (ITOCIeI0BaTeIbHOCTD IIIar0B, KOTOPbIE HEOOXOMMMO CIENATh MIJIsT
pean3ay ITOCTAaBJICHHOM LIeJTN). TO €CTh (PAaKTUISCKU CTPOSIT MPOEKT BhIXOAA U3 3a-
TPYAHCHMA.

J1J1s1 yCTIeITHOTO pelllieHusT 3afay JaHHOTO 3Tara, He0OXOAMMO THIATETHLHO TTPOIY-
MbIBaTh OPraHU3aLMIO AesITeIbHOCTY yuaiuxcsi. Crmoco0 opraHu3aluu, ypoBeHb CaMO-
CTOSITETBHOCTH YYAIITUXCS 3aBUCUT OT KOHKPETHOI CUTYaIlMN B KJIacCe — OITBITA IeTeH
U onbiTa paboTsl yuutess B TJAM, ypoBHS X TOATOTOBKH.

Ecnu knacc Tonbko HaunHaeT padotaTh B T/JIM, TO yuuTeab MOXET IIPOCTO Mpeaio-
SKUTB BBIOPATh yUalIMMCcsl CITIOCO0 M CpEACTBa MTPOEKTUPOBAHYSI U3 TOTOBBIX BADUAHTOB,
COCTaBJICHHBIX MPEABAPUTEILHO UM CaMUM, a TIPU OIPEAeICHUHU TIJJaHa — TOIPOCUTh
WX COCTaBUTH MPABUJIBHYIO ITOCIIECIOBATEIBHOCTh M3 TOATOTOBICHHBIX UM, HO <«Iepe-
MyTaHHBIX» 11aroB. Torga paboTa Ha JTaHHOM 3Tare CTPOUTCSI HPOHTAIBHO, YUUTENb 3a-
HUMAaeT aKTUBHYIO TTO3UITNI0 OpTaHM3aTOpa KOMMYHUKAIIMH, UCIIOIb3YS ITOABOMSIITNI
U MOOYXAaI0IINI TUATOTH.

Ecnu ke y yyanimuxcs HaKOTUICH JOCTaTOYHBIM OIBIT IUIAHUPOBAHMUS, TO 1IEJIECO0-
Opa3HO OpraHM30BaTh PabOTY y4yalIuXcs B TpyIMIiax B TeUeHUEe 2 MUHYT, a 3aTeM CPaB-
HUTb U COIJIaCOBaTh UX BapUaHTHI.

K 7 xnaccy y yuammxcst ccpopMupoBaHa cioCOOHOCTb K KOMMYHMKAIIUY B TTO3UIIU -
sIX aBTOpa, MOHMMAIOIIIEero U KPUTHKA, TTO3TOMY B I'PYIIIOBOI paboTe Ha JTaHHOM 3Tarle
00yJeHUsT (hOpMUPYETCSI CITIOCOOHOCTh K KOMMYHUKAIIM B MO3UIIMKA OpTaHU3aTopa.
J1s1 yCIIeTTHOTO pellieHUsT 3a1a4y B TPYIITe KaXIbIil yJaluiicst Tpo0OyeT ceOst B pa3HbIX
KOMMYHUKATUBHBIX TTO3UIIUSIX, UTO 1a€T €My BO3MOXKHOCTb OIPENEIUTh CBOU CITIOCO0-
HocTu. EcTecTBeHHO, UTO rpymnmoBas (popma padboTel Haubosee 3(pPeKTUBHA U UHTE-
pecHa ISl yJaluxcs.

PesyasraTroM maHHOTO 3Tama SIBISICTCST IIPUHSITHIN YUaIIMMUCS COTJIACOBAHHBIN al-
TOPUTM UX JEHCTBUIA TI0 pean3alliy Ha CIICAYIOIIMX 3Tarax MoCcTaBJIeHHOM 11eJI1 — I10-
JIydeHUEe KOHKPETHOTO 3HAHUA U BBIPAOOTKA yMeHUs €TO TIPUMCHSITh.

5-ii aran. Peaausauyus nocmpoennozo npoexma (6—8 mun).

OcH08HOII Ueablo TAHHOTO dTarla SIBJISIETCSI TOCTPOSHUE HOBOTO 3HAHMUS, (DUKCUPO-
BaHME B 3HaKaX M PeYM 1 yKa3aHKe 00JIACTH €TO IIPUMEHUMOCTH.
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J1s1 peaju3aliiy 3TOM LM Ha YPOKE OTKPBITHSI HOBOTO 3HAHMsI HEOOXOAMMO:

1) OpraHn30BaTh HOCTPOESHKE HOBOTO cITOC0O0a NeHCTBUIA.

Ha nanHoM 11are oOBIYHO MCIIOJIb3YETCS MOATOTOBJICHHAS YUYUTEIEM CHUCTEMa 3a-
JAHWUI, KOTOPYIO IIOC/IEIOBATEIbHO BBIMOJIHSIOT ydallecs: Uil TOTO, YTOObI MPUITH
K CaMOCTOSITEJIbHOMY BBIBOY. B pacCMOTpEeHHOM BbIllIe IPUMEPE OHU TOJKHBI YCTAaHO-
BUTb, YTO CYMMa KOPHEN IIPUBEIEHHOIO KBaIPaTHOIO YpaBHEHMS IIPOTUBOMIOJIOXHA b,
a TIpOM3BeIeHNE — PaBHO C.

2) Opranu3oBath (HUKCALIMIO OJYYEHHOIO BbIBO/IA B PEYM U B 3HAKOBOW (hopme.

B paccMoTpeHHOM IpuMepe Ha JaHHOM IIIare yJaImrecst YTOUHSIOT (DOpMYIHNPOBKY
TeopeMbl Buera, cTposiT o0paTHOe yTBepXKIeHUE U (GDUKCUPYIOT HOBOE 3HaHUE B (hopme
aTajoHa.

DTajoHbl HEOOXOAUMBI HE TOJBKO IS JIYYIIeT0 YCBOSHUST 3HAHUI, HO U JIJIST Op-
raHu3aluy CaMOIIPOBEPKM: Ha JAaHHOM YpOKE — Ha dTalle CAMOCTOSITEJIbHOI pabOThI,
a B OCJIEAYIOIIEM — Ha ypoKax pedIeKCUH, pa3BUBAIOIIETr0 KOHTPOJISI, IJIsT TIOBTOPE-
HUSI.

3) OpraHu3oBaTh pelleHNe UCXOMHON 3a1a4u U HUKCALIVIO TTPEONOJICHUS 3aTPY/I-
HEeHUs.

5
B HaltleM ciydae yJarecsi 00palarTesi K HCXOXHOMY YPABHEHHIO X~ — 9§x +5=0,

AHaJTPI3I/Ipy51 KOB(I)(I)I/IHI/ICHTI)I b v ¢ jTaHHOTO YpaBHCHUA, OHU OJOJIXKHbBI 10ragaTtbCd, 4TO

5
€ro KOpHAMM ABJIAI0TCA uncaa 9 u — . CBoii pe3yabraT OHU 00OCHOBBIBAIOT C ITOMOILBIO

9

TeopeMbl, 00paTHOI TeopeMme Buera.

4) OpraHn3oBaTh YTOUHCHHME OOIIETO XapaKTepa HOBOTO 3HAHWS W OMPEICIICHIE
00JIaCTU ero MPUMEHUMOCTH.

B mHamem mpumepe ydarimecs Ha JaHHOM Imare (pMKCHUpYIOT, 9YTO TeopeMa Bueta
MpUMEHMMA TSI TI000TO KBaJIPaTHOTO yPaBHEHHsI, a TTOA00p KOpHEii 110 Koah GUIIreH-
TaM 1IeJIeCO00Pa3HO MCITOIH30BaTh TOIBKO B CIIy4ae «yIOOHBIX» KOI(MDOUIIMEHTOB.

I'paMoTHas opraHu3ansi KOMMYHUKATUBHOTO B3aMMOIEHCTBUS TIO3BOJISIET CYIIIe-
CTBEHHO SKOHOMMTBH BpeMsI IIPOBEACHMS TaHHOTo 3Tarna. Ha mepBoMm ero 1are rnpeamno-
YTUTEJIbHA TPYIIOBas (hopMa pabOTHI, a Ha TTOCICOYIONINX — (PpOHTATbHAS.

PesynsraTroM maHHOro atamna siBisieTcsl huKcalys Kaxxao0i rpyrmnoil peieHus mno-
CTaBJICHHOU YYeOHOM 3a1a4i B YaACTU TTOCTPOCHMST HOBOTO 3HAHUAL.

6-ii oaTan. Ilepsuunoe 3axpenienue c npozosapusanuem 6o eneuwnei peuu (5—6 mun).

OcHo6HOIL Ueabio ITama SIBJISIeTCS YCBOSHUE YJalllMMKUCS HOBOTO 3HAHUS U (hOPMMU-
pOBaHNE yMeHus eTO TIPUMEHSITh.

3akoHbl 3(h(EKTUBHOIO YCBOEHMSI 3HAHUI OMUCAHbl B TEOPUU MO3TAMHOTO (op-
MHUpPOBaHUS YMCTBeHHBIX aeiictBuii I1. 5. lanpriepraa. Ha mpeasimymnx msTu sTamax
OBIJIO OPraHM30BAHO TIPOXOXKICHUE YETHIPEX IMEPBBIX ITATIOB YCBOCHUSI:

— MOTHUBaLUsl — Ha 1-M 3Tarne;

— CO3JaHUE OPUEHTUPOBOYHOI OCHOBBI AEHCTBUIT — Takke Ha 1-M aTarne;

— MaTepHaJIbHOE U MaTepuaInu30BaHHOE NeCTBUEe — Ha 2—35 3Tarax;

— (huKcayss HOBOTO 3HAHMSI B 3HAKaX M peuyr — Ha 5-M 3Tare.

3aech yyaluecs MpOXOasT CAENYIOUIM 3Tan YCBOeHUS 3HAHUIX — TPEHUHT B IpU-
MEHEHUU C IIPOBEICHUEM Uepe3 HeutHor (epomkyio) pedb. OHM peIIaloT TUTIOBBIC 3a/1a-
HUSI Ha HOBBI CITOCO0 JCMCTBUSI C POrOBapUBaHUEM BCIIYX OIPENe/IEHUSI, aJITOPUTMA,
CBOWCTBA U T.1.

CHauana paboTa opraHusyeTcs Ju00 PPOHTAIBHO (HampuMep, «LIEeMOYKOil» ¢ He-
OXMIAHHBIM TIEPEXOJOM IO 3HAKY YUUTENs, UTO aKTUBU3UPYET BHUMAaHWE yJalluxcs),
nmbo B rpynmnax. B 3aBepiieHue atamna o0s3aTesbHa padoTa B mapax AJisl TOro, YTOObI
IPOTOBOPUTH HOBBIN aJITOPUTM CMOT KaXKIbIil yJalluiicsi, MpU 3TOM BTOPOW YYEHUK,
CIIyIIas 1 IIpOBepsisl cocena 1o MmapTe, MIPOroBapuBacT aITOPUTM TIPO ceOsI (6HympeHHss
peub).
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7-ii atan. Camocmosameavnas paboma c camonpogeproil no 3maiony (8—10 mun).

OcH08HOUL Ueabio ATaTla SIBIISICTCSI THTEPUOPHU3AlIMs HOBOTO 3HAHUS, MHINMBUIYATb-
Hasl pedekcus TOCTUXEHUSI 1IeJTU U CO3aHue CUTYalluu ycrexa.

7151 peanusalnu 3TOM 11eJIM Ha YPOKE OTKPBHITUSI HOBOTO 3HAHUSI HEOOXOIUMO:

1) OpraHmn3oBaTh CaMOCTOSTEIBHOE BBIITOJHEHNE YIAINMMMIUCS 3aTaHNil Ha HOBBIA
€cnoco06 JeCTBUA.

Yyammmcs nipemiaraeTcst 2—3 TUIIOBBIX 3aIaHUsI HA HOBOE 3HAHME, TIPU BBITIOJTHE-
HUM KOTOPBIX OHM MOTYT MCITOTb30BaTh MOCTPOCHHBIC 3TaJT0HBI. OHU BEHITIOTHSIOT MX
CaMOCTOSITEJIbHO 1, TAKMM 00pa3oM, OHU MPOBOIST HOBOE 3HAHUE YEPE3 GHYMPEHHIOI0
peub (ITpPOroBapuBaIOT npo ceds).

2) OpraHu30BaTh CAMOIIPOBE alMMUCS CBOUX PEIICHUI 110 3TAJIOHY.

ITpu mpoBepKe CBOETo pelIeHUs 110 STAJIOHY BCe YJalIrecs eIle pa3 «IIporoBapuBa-
I0T» TIPO ce0s1 KaXK bl 11ar HOBOTO CIoco0a IeiCTBUIA.

3) OpraHu3oBaTh MHIWBUAYaJIbHASI PeGICKCUIO YYAIIMMUCS TOCTUKCHMS IIEIN
CBOEN Y4eOHOM eI TeIbHOCTH.

IIpu camompoBepke CBOEro pelieHUs] KaXIblii yUeHUK IOJydaeT BO3MOXHOCTh
OIIPENEINUTD, TP HEOOXOMMMOCTH, MECTO U IIPUIMHY CBOECH OIMMOKN 1 MUCIIPABUTH e¢,
OIMMpPAasiCh Ha ATAJIOH.

Ecnu Takast paboTa He MpOBOIMIIACH HA TIPEABIAYIIUX CTYIICHSIX OOyYeHUsI, TO Ha
TEePBBIX TIOPax K 3TAJOHY H00AaBISIETCS MONPOOHBII 0Opa3ell MPaBWIBHOTO PEIIeHUSI.
A ecnv 9Ta paboTa CUCTEMHO ITPOBOAMIIACK, TO K 7 KJIACCy CIIOCOOHOCTD K CaMOIIPOBEp-
Ke TI0 3TAJIOHY Y YJaIIUXCs yKe TTOJIHOCTBIO C(DOpMUpOBaHa.

4) Co3naTh CUTYaLIMIO YCIIeXa JUIs KaxkJ/I0ro YYCHHUKA.

Ha manHOM 3Tare yunteab BHaYaIe IIPOCUT ITOTHSITh PYKY TeX, KTO TOITYCTHII OIIIN0-
KW, ¥ TIPOCUT OOBSICHUTD MX IIPUIUHEIL. ECTN eCTh yUeHUKH, KOTOPBIE C CAMOIIPOBEPKOI
HE CIIPaBWINCH, TIPOCUT IIOMOYD UM TeX, KTO CIIPaBUIICS.

— Mononiibl, pa3o6pasuck B CBOUX olIMOKax!

3areM pyKu MOAHUMAIOT Te, KTO He Cliesiajl OIIM0O0K:

— Monomnist!

INepexxuBaHue yyalyMMcsl CUTyallMu ycriexa Mpy MpaBUJIbHOM PEIIeHUN 3adaHuit
WJIM OCO3HAHME MPUIMHBI CBOMX OIMMOOK 1 MX OCO3HAHHOE MCITPABIIEHUE CITOCOOCTBY-
10T (HOPMUPOBAHUIO Y HUX TIOJIOKUTEIBHOTO CaMOOTIpe/e/ieHHs K YIeOHOM TesITeTbHO-
CTHU.

8-ii aran. Brarouenue 6 cucmemy 3nanuii u noemopenue (5—15 mun).

OcHo6HOIL Ueabio ITaria SIBJISIeTCS BKIIOUeHHE HOBOTO CIoco0a NeMCTBUM B cUCTEMY
3HAaHW, TOBTOPEHNE W 3aKpEIJICHUE paHee M3YUeHHOTO M, BMECTE C TeM, Oolleperkaro-
IIast TTOATOTOBKA K M3YYEHMIO CIICAYIOIINX TEM.

7151 peanmzaliiy 3TOM eI Ha YPOKE OTKPBHITUSI HOBOTO 3HAHUSI HEOOXOIUMO:

1) opraHu30BaTh pelieHne yIanMucs 3aH1H, B KOTOPBIX HOBOE 3HAHUE CBSI3bIBa-
eTcsl ¢ MaTepraaoM, U3yYEeHHBIM paHee;

2) opraHM30BaTh pPelIcHUE YJAIINMUCS 3MaHUMA, TPEOYIOIINX CUCTEMHOM TpEeHU-
POBKU, 1 3aJaHUI1 Ha TTOATOTOBKY K M3YYEHUIO CJICMYIOIIMX TEM.

DTOT 3Tam MPOBOAUTCS B (hOpME KOMMYHUKATUBHOTO B3aMMOICHCTBUS IIPEUMYIIIe-
CTBEHHO B TpYIIIax WX B TTapax.

B yueOHUKaxX Kypca «Y4ych YYUTBCS» MPENOCTaBIISIETCS BO3MOXHOCTh BhIOOpaA yda-
IIUMUCS 3aJaHUi Ha TTOBTOPEHNE, TBOPUCCKMX 3aJaHUil, OpraHM3ali BO BHEKJIACC-
HOIi paboTe MPOEKTHOM U MCCe0BATENbCKOM AeSITETbHOCTE.

9-ii atan. Pegpaekcus yue6noii deameavnocmu na ypoxe (2—3 mun).

OcHosHOU yeablo Tana SIBJISIETCS TPOBeNeHNe yIaluMucs pediekcuu cBoeit yueo-
HOI1 eATeIbHOCTH Ha YPOKe, CaMOOIIEHKA 1 (PpUKCAIIVS JOMAIITHETO 3aIaHusl.

Jyist peanu3aiuuy MoCTaBJIeHHOH 11eJTh HEe0OXONUMO:

1) OpraHu3oBath pedIEKCUIO NeITeIbHOCTU Ha YPOKE KJacca B 11€J0M, IPYMIIbI
KaXJIOTO VYaIlIerocs.
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[Tpu opranm3zanum pedaecKCuu AeSITeIFHOCTH Pa30MpatoTCst BOIIPOCHI:

v’ []e ¥ MoYeMy BO3HUKIIO 3aTpyaHeHUE (B paboTe Kjiacca, IPyIiibl, COOCTBEHHOM
paborte);

KaKHUM CTIOCOOOM IIPEOoI0JICHO BO3HUKIIECE 3aTPYIHCHIIC,
KaKoii HOBBIM c1oco0 AeiicTBUS ObLI MMOCTPOEH;

KaKoBa 00JIaCTh €r0 IPUMEHEHMUS,;

JIOCTUTHYTA JIW 1LIeJIb YPOKa;

YTO HEOOXOIMMO CIeNIaTh B TaJIbHEHIIIEM.

2) Opranm3oBarh CAMOOIIEHKY YYEHUKAMMU IEITEIbHOCTH Ha VPOKe (KJiacca, IPyIi-
Ibl, CBOEI COOCTBEHHOM PaBGOThI).

VYyaniurecs: COOTHOCAT MOCTaBJICHHBIC IISIM W TTOJTyYeHHBIC Pe3YJIBTaThl, YCTaHAB-
JIUBAIOT CTeTIEHb MX COOTBETCTBUS U 3HAKOBO (DUKCUPYIOT NMPUHSITHIM B KJIacce CIOCO-
6oM. BricTaBieHHas B TOM MM MHOI (hopMe OTMETKa OTpaxkaeT CTeIIeHb YIOBICTBO-
PEHHOCTH yualluxcsl paboToit Ha ypoKe.

3) OpranuzoBath (HUKCAIINIO MEPCHEKTUB JAJbHEHINEeH YICOHOU NeaTeIbHOCTH
¥ 3aJaHWI U1 CAMOTIOATOTOBKY (JIOMAIITHETO 3aIaHUS).

Hcxons U3 caMOOLIEHKHU, OHU ONPEnessiioT, UTO ellle UM Haao CAesaTh ISl yCBOe-
HUSI HOBOTO 3HaHMSI, 00CY:KIAIOT W 3aIIMCHIBAIOT JOMAIITHee 3adaHue.

JlomalHee 3aaHue TpeaaraeTcsl ¢ aJeMeHTaMu BbIOOpa, TBOpYECTBA, MPU ITOM
OHO JTOJDKHO 00eCTIeunBaTh IMMOATOTOBKY YUAIIMXCS K YIeOHOI MIesITeIbHOCTH Ha CIIEdy-
IOLIUX YPOKAaX.

Takum o6pa3oM, 0COOEHHOCTBIO TTPOBENEeHUS aTarna pedaeKCUn Y4eOHO! nesaTeb-
HOCTU B 7—9 Kilaccax, B OTJIMYME OT 5—6 KJIaCCOB, SIBJISIETCS TO, YTO aKLIEHT OEJIAETCH,
Mpexe BCero, He Ha METOJIe pellleHrs yueOHOI 3a1aun, KaK paHblile, a Ha METOJe Op-
raHu3alyu caMoil yueOHOM esITeIbHOCTHU.

OrMeTnM, 9To B 7—9 Kitaccax cpemHeil IIKOJIBI MPUOPUTETHBIMU 3TallaMU ypoKa
SIBJISIIOTCS OTarlbl:

MOTHUBALINY ¥ CAMOOIIPEACIICHUS B Y4eOHOM IeSITCTbHOCTH,
(ukcupoBaHUs 3aTPYIHEHUS U TIOCTAHOBKU MPOOJIEMBbI;
IIOCTPOCHUS M peaTn3aliy IIPOEKTa BEIX0OIA M3 3aTPYIHCHHUS;
CaMOCTOSITEIbLHOM pabOThI ¢ CAaMOIIPOBEPKOIA;

pedaeKCun AesITeIbHOCTH Ha YPOKeE.

I1pu 3ToM ucnosnbzoBanue TAM Ha npenblAyLIMX 3Tarax o0y4yeHus U chopMUpPo-
BaHHOCTb OCHOBHBIX BUIOB YUeOHOI NeSITEIbHOCTH MO3BOJISICT yJaliuMes B 7—9 Kiac-
cax

Ha 3Tarne MOTUBAallMM 0CO3HATh MEXaHU3M CaMOOIIpeNeIeHMS;

Ha 9Tanax (GUKCUPOBAHUS 3aTPYAHEHUSI, TIOCTAHOBKHU MPOOJIEMbI, TIPOEKTUPOBA-
HUS U peau3alumy mpoekTa — 3apUKCUPOBaTh METO/ pedIeKCUBHON caMoopraHu3a-
11U, TAIOLIMIA KJTIoU K 3¢ (heKTUBHOMY MTPEOAOJICHUIO 3aTPYIHEHUIA;

Ha 3Tare CaMOCTOSITEIIbHOM pabOThl ¢ CAMOIIPOBEPKOI TI0 3TAJIOHY — IIPOIIEIYpPY
KOHTPOJIS;

Ha 3Tarne pedIeKCUn AeSITeTbHOCTH — MPOIIEIypPy CAMOOILIEHKH,

Ha Bcex 0e3 MCKJIYEeHUsT 3Tarax — HOPMbl KOMMYHUKATUBHOTO B3aMMOACH-
CTBUSI.

B npouecce Takoii AesITEIbHOCTU OCBAMBAIOTCS MPUOPUTETHBIE HAa JaHHOM BO3-
pacTHOM 3Talle YHUBEpPCalbHbIE NEUCTBUS — COLIMATIbHbBIC TIPOOKI, TOMBITKA CTPOUTH
OOIIcHNE B Pa3IMYHBIX KOJUIEKTUBAX C YUYETOM IMPUHSATHIX B HUX HOPM B3aMMOOTHO-
LIeHU, pedaekcusi COOCTBEHHOIO MOBEAECHUS U aJeKBaTHasl CaMOOLIEHKA CBOUX Aeii-
CTBMIA, ITOCTYIIKOB 1 BO3MOXXHOCTE.

VYpoku Bcex oCTalbHBIX TUIIOB TaKXKe CTPOSITCS HA OCHOBE MeToaa pedieKCUBHOM
CaMOOpPraHM3alM U, COOTBETCTBEHHO, ITPOEKTUPYIOTCS U MPOBOISATCS aHAJTOTUYHBIM
00pa3oM ¢ YIeTOM IIeJicii, KOTOpBIe Ha HUX CTABSTCS.

NENENENAN

ANENENENAN
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2. Ypoku pedriekcuu
2.1. Ypok pedaekcun Tpennposounoro tuna (PT)

Ypoku peghrexcuu mpenuposouHo2o muna OpUEeHTUPOBAHBI Ha (DOPMUPOBAHUE YME-
HUSI IPUMEHSITD TTOJIyYeHHbIE 3HAHUS B TUIIOBBIX M HECTAHIAPTHBIX yCI0BUsIX. Bmecte
¢ TeM, Ha HUX IIPOJIoJIKaeTcs paboTa 1Mo (hoOpMUPOBAHUIO YMEHUS BEISIBIISITH M UCIIPaB-
JIITh CBOU OLIMOKM, HO 3Ta IEATEIbHOCTh HE SIBJISIETCSI IIPUOPUTETHOM.

1-ii aTan. Momueauus Kk mpenupogouroi desmeavrocrmu (1—2 mun)

OcHOBHOIL UeAblo JTAHHOTO 3Talla SIBJISIETCS BKIIOYEHUE yJallluXcsl B TPEHUPOBOYHYIO
JESITEeIbHOCTD HA IMYHOCTHO 3HAYMMOM YPOBHE.

JJ1s peanmu3aiiiy 3ToM 1eTi Ha YpoKe pedIieKCu TPeHMPOBOYHOTO TUITa HEOOXOIMO:

1) OpranuzoBathb onpenejeHue TUIAa ypoka.

2) OpraHu3oBaTh aKTyaJu3aluio IPUHSTOIO B KjIacce criocoda paboThl HA ypOKax
PT-tuna, («<Hamo»).

3) Opranu3oBaTh (PUKCAINIO YIAITUMUCS TEMATHIECKIX PAMOK YPOKa («MOTY>»).

4) Co3math yCJIOBHS TSI BOSHUKHOBEHUS Y YIEHUKOB BHYTPEHHEH MOTPeOHOCTH
BKJIIOYEHUS B TPEHUPOBOYHYIO NESITEILHOCTD («XOUy»).

PesyasraTroM maHHOTO 3Tara SBJISIETCS MOJOXUTETbHAS MOTUBALIMST KaXKIOTO yJa-
LIEroCsI K TPEHUPOBOYHOM JIESITEJIbHOCTU Ha YPOKE.

2-ii aTan. Akmyaausauus 3HAHUI U 8bINOAHEHUe MPeHUPosoHHbIX ynpaxcrernuil (7— 10 mun)

OcHO6HOIUL yeabio 3Taria SIBJISIETCS TOATOTOBKA K BBIMIOJHEHUIO TPEHUPOBOYHBIX
YOPaXKHEHUN.

JJ1s peanmu3aiiiy 3ToM 1eTi Ha YpoKe pediieKCuu TPeHMPOBOYHOTO TUTTa HEOOXOIMO:

1) OpraHuszoBaTh aKTyaJIM3allMi0 M3BECTHBIX CITOCOOOB NEHCTBUI, JOCTATOYHBIX
JUTSL BBIMIOJIHEHUSI TPEHUPOBOYHBIX 3a1aHUIA;

2) 3acukcupoBaTh aKTyaJIU3UPOBaHHBIE CITOCOOBI ACHCTBUI B peuu;

4) 3acduKcupoBaTh aKTyaIM3MPOBAHHBIC CITOCOOBI ACHCTBUIT B 3HAKaX (3TAJIOHHI);

5) Oprannu3oBaTh aKTyaJTM3alIMIO MBICIIUTEILHBIX OTIEPALINIA, TOCTATOYHBIX TS BBI-
MOJIHEHMSI TPEHUPOBOYHBIX 3aJaHUIi: aHAIU3, CpaBHEHUE, 0000IIeHNUE;

6) Opranu3oBarh 0000IIEHNE AKTYyaTU3UPOBAHHBIX CIIOCOOOB NEICTBUIA;

7) OpraHu3oBathb MpeacTaBieHUe CIIeKTpa 3aJaHuil, TPEOYIOIINX TPEHUPOBKU pac-
CMaTPUBaEMBbIX CIIOCOOOB ICHCTBUIA.

JIaHHBIIA 3TaIl SIBIISIETCS JOCTATOYHO HACHIILIEHHBIM IO CONEPXKAHMIO 1 TI0 00beMY BbITIOJN -
HeHUS paboThI. 151 TOro YTOOBI JAHHBII TAIT ITPOLIETT YCITEITHO, HEOOXOIMMO, YTOOBI TOMAIII-
Hee 3aaHue, PeUIoKeHHOE yJalllMCsT HAKaHYHE 3TOTO YPOKa, COIEpXasio B ce0e BCe CIToCo-
Obl ACICTBUIA, TOCTATOUHBIE [l [IOCTPOEHMS Ha 3TOM YPOKE HOBOIO a/ITOPUTMA, IIPaBIJIa U T. 1.

Ha paccMarpuBaeMoM 3Talie ypoKa IpeariouTUTEIbHOM SIBISIETCs rpyInoBast pop-
Ma paboTHhI.

B xone ypoka Liesiecoodpa3Ho UCTOb30BaTh MHIMBULYAJIbHbIE KAPTOUKU peduieKcru, KO-
TOpBIE YJallrecs 3aroJHSIOT 110 X0y Ypoka. Takast KapTouka MOXXeT MMETh CIISTYIOIIII BHIL.

Ddammiug Umsa:

TpeHupoBouHbIe CamocrosTeabHas
YIpaXKHEHUST padora
(yka3zatb HoMepa) | (ykazaTb HOMEpa)

JloMamHssa padoTa
(ykazatb HOMepa)

BbinoJiHeHo o0e3
ommooK

Bo3nukiam 3aTpyn-
HeHUs

IIpaBuna, Hax Ko-
TOPBIMH HAJIO O-
padorathb
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3-ii atan. Ilocmpoenue naana dessmeavnocmu (2—3 mun)

OcHosHOUL_yenvio 2Tara SIBIIIETCS MMOCTPOCHUE yJalllUMUCS TIIaHa IesITeIbHOCTH.
Hns peanusalvu 3TOit 1M HEOOXOTUMO:

1) opraHu30BaTh MOCTAHOBKY YYalTUMUCS 1IeJTU eSITEIbHOCTH;

2) opraHM30BaTh OMNpeaeeHre yJalluMUCs CPeaCTB (aArOPUTMbI, MOJEIH, CIIpa-
BOYHUKH U T.J.) IJI51 BEIIOJHEHUSI TPEHUPOBOYHBIX 3adaHUIA;

3) opraHM30BaTh IMOCTPOCHUE yYAIIMMUCS TUIaHa PabOTHI C TPEHUPOBOYHBIMU 3a-
JAHUSIMKS.

I1a" TpeHUPOBOYHOM PAGOTHI MOXET UMETh CJICAYIOIINI BUI.

1. BEIMOJIHUTD c80e TPEHUPOBOUHOE 3aaHue.

2. CoIrrocTaBuTh pellIeHNe ¢ TTOIPOOHBIM 00Pa3IIoM.

3. 3adukcupoBaTh TMPABWIHHOCTH BBHITTOJHEHUS 3adaHWil, €CIM BO3HUKIIU
3aTpyAHeHUs, 3a(UKCUPOBATh MECTO U IIPUYMHY 3aTPYIHEHUSI B CBOEIl KapTOUYKE
pedaexcun.

4. Ha ocHOBe moapo0OHOro odpasiia HCIIpaBUTh OLIUOKU.

5. BeInoaHUTh cjeayronmee TPCHUPOBOYHOC 3aaHUC.

Ha sToMm 3Tane npeamoYTuTeIbHOM SIBJISICTCSI TPYIIIoBast (hopMa pabOTHI.

4-ii aran. Peaauzauus naana desmeavnocmu (7— 10 mun)

OcHOBHOIL 1e1bio ATOTO DTAIIA SIBJISIETCSI BBIIIOJHEHUE YIAIIMMUCS OTOOPaHHbBIX TPe-
HUPOBOYHBIX 3aIaHUI ¥ KOPPEKIIMS MOJYYSHHBIX B XOI€ BBITTOJTHEHMS PE3YJIETATOB.

s peanusanyu 3Toi e HEOOXOIUMO:

1) opraHu3oBaTh peain3alnio MOCTPOSHHOTO TUIaHa;

2) opraHu3oBaTh (PUKCALMIO TTOTYYEHHBIX PE3YIbTaTOB;

3) opraHn30BaTh aHAJIN3 MOJYIYCHHBIX PE3YIbTATOB;

4) opraHM30BaTh KOPPEKIIMIO BbISIBICHHBIX 3aTPYIHEHUIA.

Kaxnpiii yyeHMK BBIIOJIHSIET 3aJaHMSI CAMOCTOSITEIbHO, CAMOCTOSITEJIbHO IIPO-
BOIUT CaMOITPOBEPKY (TTOIPOOHBIE 00Opa3Lbl HAXOIATCS Y YUUTENS U OH BBIHAET UX 110
MpochOe. MO0 HAXOMITCS Ha OTAEIbHOM CTOJIE U yYalllMecs CaMOCTOSTEIbHO OEpyT UX
OTTy/a). YAeHUKH MOTYT BHITTOJTHUTH pa3HOE KOJTWIECTBO 3agaHnii. Kaxkabrit yaarmiicst
CaMOCTOSITEIbHO (PUKCUPYET CBOIT pe3yJibTaT B CBOE KapTOUKe.

5-ii aran. O6o6uenue 6o3HuKWUX 3ampyoHeHull 60 éHeuwtnell peuu (3—5 mun)

OcHOo6HOIL Ueablo ITama sIBJISIETCS IPOroBapruBaHust (hOPMYIMPOBOK CITOCOOOB Neii-
CTBUI1, KOTOPBIE BbI3BAIU 3aTpyAHEeHUE. IJIs1 3TOr0 HEOOXONUMO:

1) opraHM30BaTh OOCYKICHNE TUITOBEIX 3aTPYTHCHUIA,

2) opraHu3oBaTh MporoBapuBaHue GOPMYJIUPOBOK CIIOCOOOB AECHCTBUI, KOTOpPbIE
BBI3BAJIM 3aTPYIHEHMUE.

Ecnu y mHoeux ydamuxcst ocTaluCh 3aTPyIHEHUSI MPU BBITIOJHEHUU KaKOTrO-TO
yIOpaXXHEeHUsI, TO PEKOMEHIYETCsl pa300paTth 3TO 3aJaHKe Ha JOCKE.

6-ii aTan. Camocmosameavnas paboma c camonposepkoii no smaaony (5— 10 mun)

OcHo6HOIL yeablo 3TaTia SIBIIIETCS OpraHM3alsI IIPOBEACHUS yYalllMMUCS CAMOIIPO-
BEPKU YCBOCHUS TPEHUPYEMBIX CITOCOOO0B IeUCcTBUS. 1T 5TOT0 HEOOXOOMMO:

1) opraHu30BaTh CaMOCTOSITEIbHOE BHIIIOJIHEHUE YIaIlIMMUCS TUIIOBBIX 3aJaHUi1 Ha
TPEHUPYEMBIE CIIOCOOBI IEACTBUSL;

2) opraHM30BaTh CaMOCTOSITEJIbHOE COOTHECEHME PabOThl C STAJIOHOM JUISI CaMO-
IIPOBEPKU;

3 Ha mepBOM ypOKe TaHHOTI'O THIIA TUIaH COCTaBIIsIeTCs B oaBoasiieM auanore. Co BpeMeHeM
Mo Mepe HEOOXOMUMOCTH JaHHBII TIJIaH MOXET YTOUHSITHCS.
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3) opraHM30BaTh MO Pe3yIbTaTaM BHITTOJHECHUS CaMOCTOSITEIbHOM pabOTHI COCTaB-
JIeHHe TeKcTa pedIeKCUU IeITeTbHOCTH 110 TPUMEHEHUIO HOBOTO CITOCO0a IeMCTBUSI.

4) opraHu30BaTbh OOCYKIEHNME U 3aMMCh JOMAIITHETO 3a1aHUsI.

7-ii atan. Iloemopenue (5—7 mun)

OcHo6HOIL Uyeabro dTama SIBJIeTCS OpraHu3alys MOBTOPEHUS paHee U3YYeHHbBIX TEM.

8-ii aran. Pegaexcus desmeavnocmu na ypoxe (2—3 mun)

OcHosHOUL yeablo dTana SIBJISIETCS OpraHu3alysl MPOBeACHUs yJaluMucs pediiek-
CUU CBOE y4eOHOI IesITeIbHOCTU Ha YPOKE U KX CAMOOLIEHKM. [[J1s1 3TOro Heo0X0auMo:

1) opraHuzoBaTh (hUKCalMIO TPEHUPYEMOTO MaTepraia Ha YpOKE;

2) opraHu30BaTh OlLICHMBAHWE yYalllMMUCSI COOCTBEHHOM AeSITEIbHOCTU Ha YPOKE;

3) opranm3oBaTh (hMKCAIINIO Hepa3peIIEHHBIX 3aTPYIHECHUIT Ha YpOKe KaK Harpas-
JIEHUi Oymyliieil yueOHOM AesITeTbHOCTHU.

Ha sTom atame Bce 3BeHbsI YPOKaA COSIMHSIIOTCS B €AUHYIO CUCTEMY, TPEHUPYETCS
CIMOCOOHOCTH K peduieKCu CBOei NesaTeTbHOCTH.

Takum o6pa3oM, Ha ypokax pedyeKCMM TPEeHUPOBOUYHOIO TUIIA COXpaHEHBI BCe
KJTIOUEeBbIC TPEOOBAHMS CO CTOPOHBI MeTona pedIeKCUBHOI caMOOpraHN3allu U TE€O-
puu roatanHoro (popMmupoBaHus ymcTBeHHbIX AevicTBuii (I1. 4. lanbnepun).

Bropoii Tum ypokoB pediekcun — ypoku KoppekinonHoro tuna (PK) — pemraer
Te e 3aJa9M, YTO U TPEHUPOBOYHBIC YPOKH, HO aKILIEHT B HUX ITIepeHeceH Ha (hOPMHUPO-
BaHME YMEHMSI BBISBJISIT M UCIIPABJISITH CBOU OIITMOKHU.

Ypoku pegaexcuu mpernuposounoeo muna PeKOMEHAYETCS TPOBOIMTHL, KOTIa
Heobxoaumo chopMUpoOBaTh YMEHNE MPUMEHSTh MOJyYeHHbIC 3HAHUS B CUTyallu-
X, OoJee CIIOXHBIX, YeM CUTyalluM, pa300paHHbIC Ha IpenblayIinux ypokax OH3.
Hanpumep, korga TpedGyeTcss KOMOMHALMsI U3BECTHBIX CIIOCOOOB NeiCTBUIL, JTMOO
YTOYHEHME CITOCOo0a IS HECTaHIAPTHBIX YCIOBUI ero MpuMeHeHus. Tak, eciiu mpe-
nbiayiuii ypok OH3 6611 ocssieH TeopeMe BueTta u o0patHoii eit TeopemMe, To Ha
ypoke pedekcuu TPEeHUPOBOUYHOTO TUMA 11e1eCO00pa3HO MPEMIOXUTh yUalluMCs
0oJice CIOXHBIC 3aIaHNs 110 3TOM TeMe, HO TAKMX TUTIOB, KOTOPBIC ellle He pa3doupa-
Juch Ha ypoke OH3.

Hampumep, B KauecTBe CUCTEMBl TPEHUPOBOYHBIX 3aJaHMiT MOTYT BBEICTYIATh ClIe-
NyIOIIMe 3aa4u, TpeOyolre MpuMeHeHUs TeopemMe Buera u oGpaTHOIi eid.

* CocraBbTe KBajJpaTHOE YpaBHEHUE C LIEJILIMUA KO3(PPUIIMEHTaMU, €CJIU U3BECT-

HO, YTO OIMH U3 €r0 KOpHeii paBeH 2+ NER

* Ilycrb x,, X, KOpHM ypaBHeHus 2x* — 4x + 1 = 0. Haiinnte 3HaueHne BoIpakeHUs
XX, + XX, .

Ha 2-m stane ypokos PT pekoMeHayeTcs paboTaTh ¢ 3aJaHUSIMU HA YPOBHE ITOMCKA
WIIEH PEeIIeHMSI, a Ha 3-M — CTPOWTH IJIaH BEITTOTHEHMS 3amanus. K HermocpencTBeHHO-
MYy BBIIOJTHEHUIO 3TUX 3aJaHUii ydallrecs MPUCTYIAIOT TOJbKO Ha 3Talle peaan3aluu
MPOEKTa U CAMOCTOSITEIIBHOI paOOTHI.

Tak, TIpu onpee/ieH!u crocoba pelieHys IIepBOro TPEHUPOBOYHOTO 3a1aHus yJya-
LIMECS MOTYT IEPEUMCIUTD CASAYIOLIME IIaru IIaHa PeLeHus .

1. BcnoMHUTb (hOpMyIHUPOBKY TEOpEMbBI, 00paTHOI1 TeopeMe Buera.

2. [Tomo6path BTOpOii KOPEHb, YTOOBI KO (UIIMEHTHI IPUBEACHHOTO KBAJIPATHOIO
KOPHSI ypaBHEHUS OBUTH LIEJIBIMMU.

3. Haiitu cyMMy ¥ IpOU3BEACHUE JAHHOIO U COIPSIKEHHOIO ¢ HUM KOPHSI.

4. Bocno/ib30BaBIINCh TEOPEMOIL, 00paTHOI TeopeMe BueTa, cocTaBuTh IpUBEIEH-
HOE KBaJpaTHOE YpaBHEHHE C MTOJTYYeHHBIMU KOG GUIIMEHTAMH.

2.2. Ypok pediekcun Koppeknuonsoro tuna (PK)

Ypoxku peghaexcuu koppekyuonHoeo muna OpUeHTUPOBAHBI Ha (OPMHUPOBAHUE YME-
HUS BBIABJISITh M VCTIPABJISITh CBOU OIMMOKY. OTHOBPEMEHHO C 3TUM, Ha HUX IPOIOJI-
JKaeTcsl paboTa 1o (OpMHUPOBAHUIO YMEHUS TIPUMEHSITh MOJIYyYeHHbIC 3HAHUS B TUIIO-
BBIX 1 HECTAaHAAPTHBIX YCIIOBUSX, HO 3Ta paboTa IepecTaeT ObITh BEOYIICH.
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1-it atan. Momueauus x xoppexuuonnoi oeameavnocmu (1—2 mun)

OcH08HOUL Ueablo TAHHOTO 3Tarla SIBSIETCS] BKIIIOYCHUE YYaIllMXCsl B KOPPEKIIMOH-
HYIO JIeSITeJIbHOCTh Ha IMYHOCTHO 3HAYMMOM yYPOBHE.

J1s1 peanusaliuy 3TOM LieJd Ha ypoke pedieKCuu KOPPEeKIIMOHHOTO TUIla He00X0-
ITIAMO:

1) opraHu3oBaTh onpeaeeHe TUIa ypoKa;

2) opraHM30BaTh aKTyaJU3al1I0 TIPUHSATOIO B KJIacce crocoba paboThl Ha ypoOKax
PK-tuna, («Hamo»);

3) opraHn3oBaTh (PMKCALIMIO YUAIIUMUCS TEMAaTUYECKNX paMOK YpOKa («MOTY»);

4) co3maTh YCIOBUS IJISI BOSHMKHOBCHMS Y YICHUKOB BHYTPCHHEH MOTPEOHOCTH
BKJIIOUEHUST B KOPPEKIIMOHHYIO NESITEIBHOCTD («XOUy»).

PesyasraTroM maHHOTO 3Tama SIBISIETCS MOJOXUTEIbHAS MOTHUBALIMST KaXKIOTO yJa-
IIErocst K KOPPEeKIMOHHOM IeITeIbHOCTH Ha YPOKe.

2-ii aTan. Akmyaausauus 3Hanuli u Qurcayus 3ampyoHenus 6 uUHOUBUOYAAbHOU Oesi-
meavnocmu (10—12 mun)

OcHOBHOUI _Uenblo TAaHHOTO 3Tara sBJSeTCs MOArOTOBKA MBIIUICHUS YJallluXCs
W OCO3HAaHWE MOTPEOHOCTH B BBHISIBIICHWM NPUYWH 3aTPyOTHEHUN B TIpoliecce WX Oesi-
TEJIbHOCTH.

Hns peanu3aliiy 3TOU LeJId Ha YpoKe pedIeKCHu KOPPEKIIMOHHOTO TUIIa HE00X0-
JIAMO:

1) opraHu3oBaTh CaMOCTOSITEIbHOE BOCIIPOM3BENCHUE YUYALIMMUCS M3yYEHHBIX
CITOCOOOB IEMCTBUI (TOHATHIA, A ITOPUTMOB, CBOVICTB M T.II.), BRBIOPAHHBIX IS KOPPEK-
LIMOHHOM AeTeIbHOCTU, U IPUMEPOB UX MPUMEHEHUS;

2) opraHM30BaTh aKTYaJIM3aLIMIO MbICIUTEIbHbBIX OIePaLIii, JOCTATOYHBIX ISl BbI-
TTOJTHEHUSI CAMOCTOSITEIbHOM paboTHI;

3) opraHM30BaTh BBHITIOJIHEHUE camocmosmensHol pabomos: No I ¢ ukcaiyeit yya-
IIMMKCA B KaXIOM 3alaH1K MCTIONIb3YeMOTO oTanoHa (A, A,, I, n T.11.);

4) opraHM30BaTh CAMOITPOBEPKY yUaIIMMUCS CBOUX PabOT Mo 0O6pa3iy 1 (pMKCalnio
TIOJTYYCHHBIX PE3YJIBTAaTOB (0€3 MCITpaBICHUS OIINOOK);

5) opraHusoBaTb (PUKCALMIO COOCTBEHHBIX OLINOOK.

Ha ypokax B 7—9 xitaccax, B OTJIMYME OT MPEAbIIYIINX CTYIICHEH 00yUYeHUsI, yJalll-
€csl caMU BOCITPOM3BOIAT M (DUKCUPYIOT CIIOCOOBI IEUCTBUI, C KOTOPBIMU OHM OYIyT
paboTtaTbh Ha JaHHOM ypoke. [lomalllHee 3aJaHue 11eJiecoo0pa3HO COCTAaBUTh TaK, YTOObI
W3 BBITIOTHEHHBIX YIAITUMICS 3aJaHUI MOKHO OBIJIO COCTaBUTh IIPUMEPHI Ha 3T CITO-
COOBI ACHCTBUIA.

Ha manHOM 3Tame MOTryT coueTaTbesl (PpOHTAIBbHAS, TPYIITIOBAsT U MHANBHUIyaTbHAS
(opmbl pabOTHI.

B camocrositenbHOM paboTe Ha 5—6 MUHYT MpelaraloTcs 3alaHusl Ha UCIIO0JIb30-
BaHUE BBIJEJIEHHBIX CITOCOOOB JeiicTBUil. Bo BpeMsl BBITTOJIHEHUSI CAMOCTOSITETbHOM
paboThI yYUTEIb 3aKPhIBAET JOCKY, HA KOTOPOIi 3a(DMKCHUPOBAHbI TOBTOPEHHbBIE aJIr0-
PUTMBI 1 OTIPEICICHUS TTIOHSITUA.

ITpu camonpoBepKe yJalMMKCs CBOei paboThl Ha JaHHOM 3Tarle He Tpeosiara-
€TCSI BBISICHEHME TIPUYMH OIIMOOK M MX HCIpaBiICHUE. YJalluecs JUIIb (PUKCUPYIOT
MPaBWIBHOCTDH BHITIOJIHEHUS 3alaHUi TI0 TOTOBOMY 00pa3sily.

OTMeTHM, YTO CIIOCOOHOCTM K T'PaMOTHOMY CAaMOKOHTPOJIO U PedIeKCMBHOMY
aHaJIM3y YIeOHOI AesITeTbHOCTA (DOPMUPYIOTCS Y YUALIIUXCS TP paboTe IO IporpaMMe
«Yuych yUUThCST» B HAYaJIbHOM IIIKOJIE U B 5—6 KJtaccaXx OCHOBHOM mkoibl. K 7 kiac-
Cy ydJalecst XOpoIIo 3HAKOMBI ¢ MEXaHM3MOM CaMOIIPOBEPKHU 1O 00pas3ily W 3TaJIOHY,
CO CTPYKTYpOIi pedIeKCUBHOTO aHalu3a, MO3TOMY B 7—9 KjaccaX OHU CITOCOOHBI yxKe
caMmu (PMKCUPOBATD BCE IIaTX ATUX ICUCTBUIA, a YIUTEIb UMEET BO3MOXKHOCTD JIMIITH OT-
CJIEXXUBATh U KOPPEKTUPOBATH 3TOT TIPOIIeCC.

Takum o0Opa3oMm, JaHHBIN 3Tan 3aBepluaeTcsl (hpMKcalueil 3aTpyIHeHU, BO3HUK-
IINX IIPY PEIIeHUH CaMOCTOSITCIbHOI PaOOTHI.
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3-ii aran. Jlokaauzauus unoueudyaivHvix 3ampyonenuil (2—3 mun)

OcHO6HOIIL yeablo TAHHOTO 3Talla SIBJISIETCS OIpele/ieHre MeCTa U IMPUYMHBI CBOUX
OIIMOOK HAa OCHOBE TMOIIATOBOTO COMOCTABJICHUSI pA0OT C 3TAJIOHOM JIJISI CAMOIIPOBEPKHU.

IIpu npoBepKe pabOThI UCMOJIb3YETCSl IPUHSATHINA B KJIaCCe aJITOPUTM UCIIPABICHUS
OIMOOK. DTH aJITOPUTMBI KOHCTPYUPOBAIIM CaMU yJyalllecs, HaurmHasl C TIePBBIX KJIac-
COB HaYaJIbHOM IIKOJIBI, TTOCTEIIEHHO YTOUHSISI MX W YCITOXKHSIS.

CooTHeceHre CBOEro PeIleHUs] C ATAJOHOM I103BOJISIET «IIPOrOBOPUTH» KaXKIbIid
IIar pemreHus, YTOYHUTDb MCITOIb3yeMbIe CITOCOOBI AeiiCTBHII, 000CHOBATh IPaBUJIb-
HOCTb CBOEIO PEIIeHUs] WA BbIIBUTb MECTO U NMPUYMHY OLIMOKM, UTO CIIOCOOCTBYET
Pa3BUTHIO JIOTHIECKOTO MBILIJICHUS I PEUM.

[Tocne mpoBepKu cBOUX pabOT 110 3TAJOHY, yYalluecs, YCIEIHO CIIpaBUBIINECs
C CaMOCTOSITEIbHOM paboTOil, MOI'YT IPUCTYIUTh K BBIIOJHEHUIO 3aJaHUIl TBOpYE-
CKOTO YPOBHSI WJIM BBICTYIIAaTh B KaueCTBE KOHCYJIBTAHTOB. TaKMM 00pa3oM, y Kaxk-
JIOTO YYEHHMKA €CTh BO3MOXHOCTB paboTaTh IO CBOEH COOCTBEHHOI 0O0pa3oBaTeIbHOI
TPAeKTOPUHU, YTO MPUHILIMITUATIBHO BaXXHO Ha ATane o0yyeHus B 7—9 kjlaccax OCHOB-
HOW 1IKOJIBI.

4-ii atan. Ilocmanoska ueau xkoppexuuonnoi desmeavrocmu (1 mun)

OcHOBHOUL Ueabio TAHHOTO 3Tara SIBJISIeTCs TOCTAaHOBKA YYaIMMUCS WHAWBUAYaIb-
HBIX LIEJIEN KOPPEKLIMOHHON! AESITEIIbHOCTH.

ITockoabky crioco® u miaH padoThl Hajl OIIMOKaMU yXe MOCTPOeH U oTpaboTaH
B QJITOPUTME MCIIPABIEHUS OIIMOOK Ha MPOTSIKEHUM HECKOJIbKMX JIET OOYYeHUsI, TO
3Tal MPOCKTUPOBAHUS Ha YpoKax pedaeKCU KOPPEKIIMOHHOTO THUTIA CBOPAYNBAETCS
JI0 TIOCTAHOBKU 1IEJTH.

5-it atan. Koppexuus evtagiennvix sampyonenuii (4—5 mun)

OcHo6HOU Yenblo TAHHOTO 3Tara sIBJISIeTCsl UCIIPaBIeHUe OITMOOK C ITOMOIIIBIO ajl-
ropuTMa, IIPUHSITOIO B KJIacce, U C UCIIOJIb30BAHUEM 3TAJIOHOB BbIAEJICHHBIX CIIOCOOOB
NEWCTBUA.

J1s1 peanusaliiy 3TOM LieJd Ha ypoke pedieKcruu KOPPEeKIIMOHHOTO TUIla He00X0-
JIMO

08 yHauguxcs, 0onycmuguIUxX OuUOKU:

1) opraHn30BaTh UCIPaBICHUE OIIMOOK C TIOMOIIIBIO C TTOMOIIBIO aJITOPUTMA, TIPH-
HSITOTO B KJIACCE, W C UCITOJIb30BAHUEM 3TAJIOHOB BBIICJICHHBIX CITIOCOOOB e CTBUIA;

2) opraHu3oBaTb CAMOTIPOBEPKY BBIMOJIHEHHbBIX 3aJJaHUIA;

05 yuawuxcs, He OONYCMUGUIUX OUUOKU:

1) opraHu3oBaTh BBIIIOJIHEHUE 3aJaHuUii 00Jiee BBICOKOTO YPOBHSI CJIOXHOCTH I10
M3y4aeMoii TeMe WM 3aJaHuil TBOPUYECKOTO YPOBHS (TPEOYIOLIMX MOCTPOSCHMSI HOBBIX
METOIOB pPEIIeHNs ), KOTOPbIe OHM BBITIOJHSIOT BIUIOTH JIO 3Talla IIOBTOPEHMS.

B pesynbraTe mpoxoxkaeHust JaHHOTO 3Tara yJallrecs T0JKHbI UCITPABUTh BCE CBOU
OIIMOKU 1 YTOUHUTB IJIST CEOST CITOCOOBI AeiICTBUIA, B KOTOPBIX BOZHUKIIN 3aTPyTHEHUS.

6-ii aTan. Obob6uenue o3HUKMUX 3ampPyOHeHUll 60 6HewHell peuu (3—4 mun)

OcHOBHOIL yeablo dTana SIBJISIETCS IPOBEeICHKE CIIOCO00B AECTBUI, B KOTOPHIX BO3-
HUKJIV 3aTpyAHEHUs, 4epe3 BHEIIHIOI peyb.

J1s1 peanu3aly 3TOM LieJIM Ha ypoKe pedieKCur KOPPEKIIMOHHOIO TUIla He00X0-
JIAMO:

1) opraHu3zoBaTh 00OCYKAeHUE TUITOBBIX 3aTPYAHEHU B TpyIIIIax;

2) opraHu30BaTh IPOroBapuBaHue (GOPMYIUPOBOK CIIOCOOOB AEHCTBUIL, KOTOPHIE
BbI3BAJIY 3aTPYIAHCHHUE.

KomMMmyHMKaTUBHOE B3aMMOAEICTBUE B TPYIIIIaX MOXHO OPraHM30BaTh I10 CJIEIYIO-
meMy TIaHy:

* TIEPEUMCIIUTD TUIIBI IPUMEPOB, B KOTOPHIX YUEHUKH IPYIIIIbI AOITYCTUIN OLINOKM;

* TEPEUYMCIINTD AJITOPUTMBI, HApyIIeHHBIE B TIPUMEPE KaskKIOTO TUTIA;

* MPOTrOBOPUTH (HOPMYITUPOBKU CITOCOOOB NEUCTBUI, KOTOPBIE BbI3BAIU 3aTPYIHE-
HUSL.
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7-ii atan. Camocmoameavnasa paboma c camonpogepkoil no 3maaony (7—15 mun)

OcHo6HOUL_yeabro 3Tama sIBISIETCsS] caMOIIPOBEpKa CBOETO YMEHUSI MPUMEHSITh M3-
YYEHHBIE CITOCOOBI AeHCTBUIA.

J1s1 peanusaliuy 3TOM LieJd Ha ypoke pedieKCuu KOPPEeKIIMOHHOTO TUIla He00X0-
ITIAMO:

1) opraHn3oBaTh CAMOCTOSITEIbBHOE BBHIITOJIHEHNE YYAIIMMUCS 3alaHUil Ha U3y4YeH-
HbI€ CITIOCOOBI I ACTBUIA;

2) opraHM30BaTh CAMOIIPOBEPKY YYAIIMMUCS CBOUX 3aJaHUM C TOMOIIBIO STAJIOHA
IIJISI CAMOTIPOBEPKHU;

3) opraHuM30BaTh WHAWNBUIOYAIBHYIO pe(ICKCUIO0 YIAIIUMUCS MOCTVIKCHUS IICIN
CBOEIi yueOHOIi IeSITETbHOCTH Ha YPOKE;

4) co3maTh CUTYAIIMIO YCIIexa Tl KaxKIOoro yIeHUKa.

8-ii aTan. Pewenue 3adau u noemopenue (5— 15 mun)

OcH08HOIL Uenbko FTaTIa SIBJIICTCS: BKIIOUYSCHUE U3YYCHHBIX CIIOCO00B NEWCTBUIA B CH-
CTeMy 3HAHWI; pellleHue 3a1a4 Ha ITOBTOPEHUE.

Hns1 peanusaliuy 3TOH LieJd Ha ypokKe pedieKCuu KOPPEeKIIMOHHOTO TUIla He00X0-
IIAMO:

1) opraHu3oBaTh pellleHre yJalIuMucs 30aH1i, B KOTOPBIX HOBBIE CIIOCOOBI Jeii-
CTBMSI CBSI3BIBAIOTCS C MaTePUAJIOM, N3YYEHHBIM paHee;

2) opraHM30BaTh pelleHWe YJalluMKCs 3MaHWi, TPeOYIOINX CUCTEMHON TpeHU-
DPOBKM, U 3aJJaHUIi Ha TMOATOTOBKY K U3YUYCHUIO CIACTYIOIIUX TEM.

9-ii aTan. Peghaexcus Koppekuuontol yuebnot desmeavHocmu na ypoxe (2—3 mun)

OcHogHOUl yeabro dTamna sIBJsSIeTCs MPoBeneHre yJaluMucs peduiekcuu yueOHoi ae-
STEIFHOCTU Ha YPOKE, OOCYXICHNE U 3aITMCh TOMAIITHETO 3aIaHus.

st peanv3aliy TOM LIeJIM Ha ypoke peduieKCur KOPPEKIIMOHHOTO TUIIa He00X0-
MO

1) opraHnu3oBaTh hUKCALMIO CTENIEHU COOTBETCTBUS MMOCTABJICHHOU LIEJIN U Pe3YJib-
TaTOB yYeOHOM AESITETbHOCTH;

2) opraHmM30BaTh (PUKCAINIO MIPUIMH (aJTOPUTMOB, TIPABWJ, IIOHATAMN W T.1.) 3a-
TPYAHEHUI1, BOSHUKIIUX Ha YPOKE;

3) opraHn30BaTh (UKCAIIUIO CIT0CO0a MCITPABICHUS OIIMOOK (aJIropuTMa MCIIpaB-
JIeHUs olnboK);

4) opraHM30BaTh CAMOOLIEHKY YYeHMKaMU pabOThl Ha YpOKe — KJiacca, TPYMIIbl,
CBOE cCOOCTBEHHOIT pabOTHI;

5) opraHu3oBaTh (hUKCaILMIO Hepa3pelleHHbIX HAa YPOKe 3aTpyIHEHUI KaK HarpaB-
JIeHU# Oynyuieil yueOHOM AesITeIbHOCTH;

6) opraHM30BaTh OOCYKIEHUE 1 3aUCh JOMAIIIHETO 3a1aHusI.

Ha manHoM a3Tarme Bce 3BeHbsI ypOKa COSIUHSIIOTCS B €IUHYIO CUCTEMY, TPEHUPYETCSI
CITOCOOHOCTD K pedieKCuM COOCTBEHHO JesITEIbHOCTH U CAMOOIIEHKE.

Takum obOpa3zom, Ha ypokax pedeKCUur KOPPEKIMOHHOTO TUIIA TaKXke COXpaHe-
HBI BCEe KITFOUEBBIC TPEOOBAHUS CO CTOPOHEI MeToNA pedIIEKCUBHOM caMOOpPTaHN3aIlNT
1 TEOpUU MO3TAIMHOro hopMUpoBaHus yMCTBeHHbIX AeicTBuii (I1. 4. labnepun).

Ypoku pegaexcuu koppekyuonHoeo muna peKOMEHIYeTCsT IIPOBOINTH, KOIma HE0OX0-
JIMMO 3aKPETNUTh YMEHNUE TIPUMEHSITh TTOJTyIeHHbIEC 3HAHUSI B TUTIOBBIX CUTYAITUSIX U TIpe-
JIOCTaBUTb BO3MOXHOCTD 10 (hDOPMUPOBAHUIO YMEHUS MMPUMEHSITh UX B HECTAaHAAPTHBIX
CUTYyalMSIX (B 3aBUCHMOCTH OT YPOBHSI ITOATOTOBJICHHOCTH yJarmmxcs ). [ToaroMy Ha ypo-
Ke pediiekcry KOppeKIIMOHHOI0 THUIIA 11eJ1ecO00pa3Ho IMpeIaraTh yJ4almMcs: CaMOCTO-
SITEJILHYIO paboTy ¢ 00s13aTeIbHOI YacThIO (TIe COMepKaTCs TUITOBEIC 3aMaHtsI, KOTOPHIE
VK€ pa3oupanuch), v IOMOJHUTEIbHOI YacThlo (C 0oJiee CIOKHBIMU 3aJaHUSIMU ).

VYyammecs:, TOMyCTUBIINE OLIMOKY B 00s13aTeILHOI YacTH, paboTaroT Hajl OIIOKa-
MU 1 0TpabaThiBaAlOT MUHUMYM — COZEepXaHWe, OTNpee/ieHHOe CTaHAapTOM, HE00X0-
nuMoe 11st yeBoeHusi. OcTaibHble BO3BpallaloTes K paboTe C JOMOTHUTEIbHOMN YacThbio
CaMOCTOSITENTbHOI pabOThI, TTOCIIE YeTO TIEPEXOST K 3aJJaHUSIM TBOPUECKOTO YPOBHSI.
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IIpu 5TOM y ydammxcsi, He JOMYCTUBIINX OIMMOOK B 00OsI3aTeIbHOI 9acTU caMo-
CTOSATEIILHOM paboTHI, POPMUPYETCS YMEHNE TTPUMEHSTh MOJTyYeHHBIC 3HAHWST B CUTY-
alusx, 0ojee CJI0XKHBIX, UeM B pa300paHHBIX Ha mpeablayiux ypokax OH3 curyanumsax
(oHU paboTaloT ¢ OoJiee CIOKHBIMU 3a1aHUsIMM ). Takast opraHu3aius paboThl HAa ypOKe
COOTBETCTBYET MPUHIMITY MUMHUMAaKCa, 3AJI0)KEHHOMY B TUIAKTUYECKOUN cucTeme aesi-
tenbHOCcTHOTO Metona JI. I. [letepcoH.

Tak, camocTosiTenbHast padota 1o teme: «Tepema Buera u o6parHas K Hell Teope-
Ma» MOXET UMETh CIIeIyIoIIee ConepKaHue.

Obsa3amenvHas uacmo:

Ne 1. Pemure ypaBHeHue x> + 2x — 15 = 0, Kcrionb3ys TeopeMy, 00paTHYIO Teope-
me Buera.

Ne 2. OnuH 13 KopHeii KBagpaTHoro ypaBHeHus x? + 13x + ¢ = 0 paBen 5. Haiinure
CBOOOTHBII WIEH ¢ 3TOTO YPaBHEHMUSI.

JlonoaHumenvHas uacme:

Ne 3. T1ycTb x,, X, KODHU ypaBHEHHUS 5x> —\5x—1=0. Haiinute 3HaueHMe BBIpAXKe-
HUS X + X, .

Ne 4. Ypapnenue x* + 9x — 1 = 0 umeeT kopHu X, 1 X,. CocTaBbTe ypaBHEHUE, KOP-
HSIMHM KOTOPOTO ABJIAIOTCA YKcna 5x, + 4 v 5x, + 4.

3. Ypok odyyaromero u pa3susatomero kourpoJs (OPK)

Crenyoluii TUIT ypOKOB — YPOKM 00yyalollero u pazpuatoiiero KoHtpoJs (OPK).
OHU MPOBOAATCS B COOTBETCTBUU C TEXHOJOTUEH AeSITeIbHOCTHOIO METOAA U MPEAIo-
JIaraioT JIBa 3Tama, KOTOPhIC IIPOBOMSITCS Ha IBYX ypoKax. Ha rmepBoM M3 HHUX ydalImecs
BBITIOJTHSTIOT KOHTPOJIBHYIO PA0OTY M IMPOBOIST CAMOKOHTPOJIb BHITIOJTHEHHBIX 3aJaHUIA,
a Ha BTOPOM — KOPPEKTUPYIOT CBOM OIIMOKU. TakuM 0oOpa3zoM, B XOlle 3TUX YPOKOB
yuanecst o.CBanuBaloT (hyHKIIMIO KOHTPOJISI PE3yIbTaTOB CBOEH yueOHO NesATeTbHOCTH
¥ KOPPEKIIMHU BBISIBJICHHBIX 3aTPYIHEHMUIA.

I ypox

1-ii aTan. Momueauus xk konmpoaupyroueii deameavrocmu (1—2 mun)

OcHO6HOUL Ueabio TAHHOTO 3Talla SBJISIETCS BKIIIOUCHUE YUaIIMXCS B IEATEIBHOCTh
KOHTPOJISI HAa TIMYHOCTHO 3HAYMMOM YPOBHE.

Mg peanusanym 3Toi enu Ha ypoke OPK Heobxomnmo:

1) opraHu30BaTh onpeaeeHre TUIIA YPOKa;

2) opraHu3oBaTh aKTyaJMu3alluio criocoda paboTel Ha ypokax OPK, ycraHOBUTH
(opmy u TIpolienypy KOHTPOJISI, TIPEAbSIBUTH KPUTEPHIT BBICTABICHUS OLICHKU («HAI0»);

3) opraHu30BaTh UKCALUIO YIAITUMUCS TEMATUIECKUX PAMOK KOHTPOJIS («MOTY>»);

4) co3maTh YCIOBUS IJISI BOSHMKHOBCHMSI Y YICHUKOB BHYTPCHHEH MOTPEOHOCTHU
BKJTIOUCHUST B KOPPEKIIMOHHYIO IEITEIBHOCTD («X0Uy»).

PesyiasraTroM maHHOTO 3Tamna sSIBISIETCS MOJOXUTeIbHAsI MOTHUBALIMST KaXKIIOTro yJa-
IIerocs K AesITeTbHOCTA KOHTPOJIS Ha YPOKE.

2-ii aran. Akmyaauzauuu 3Hanuil u puxcauuu 3ampyonenus 6 desmeavrnocrmu (39—43 mun)

OcHO6HOUL Yeabro 3Talla SBISETCS TTOATOTOBKA MBIIIJICHUS YJIaIIuxcs K peIeKCUn
cBoeit gesTenbHOCTH. st 3TOro He0OXOIUMO:

1) opraHu30BaTh MEPEUYMCICHUE YYAITUMUCS KOHTPOJIMPYEMBIX CITOCOOOB meii-
CTBUIi (HOPM);

2) opraHM30BaTh aKTUBU3ALIMIO MBICTUTEIBHBIX OMepaliii, HECOOXOMUMBIX MIJIsI BbI-
TOJTHEHUSI KOHTPOJIBLHOM pabOThI, BHUMAHUE U T.JI.;

3) opraHM30BaTh MHAMBUIYAIBHYIO AESITEILHOCTD yYaliuxcs (IpOBECTH KOHTPOJIb-
HYIO paboTy);

4) opraHu30BaTh COMOCTABJIIEHUE yYallIMMUCS CBOUX PabOT MO TOTOBOMY 00pasiry
¢ pukcanueil pe3yasTaToB (0€3 UCIIpaBIeHUS OITNO0K);
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5) IpeaoCcTaBUTh BO3MOKHOCTH YUAIIMMCS TIPOBECTH CaMOOILICHKY CBOMX padoT I10
3apaHee 000CHOBAHHOMY KPUTEPUIO.

OTJIMYUTENIBHOM OCOOEHHOCTBIO JAaHHOIO 3Tala OT aHAJIOrMYHOro 3Tara B 5—6
KJlaccax SIBJIAETCS TO, YTO KOHTPOJIHMPYEMBIE CITOCOOBI ICHCTBUI MEPEUIUCIISIOTCS Ca-
MUMU yJalluMucs: 0e3 mporoBapuBaHusl UX (OPMYIUPOBOK U 3HAKOBBIX (PUKCALIWIA.
Hns mpoBeneHWsT JAaHHOTO 3Talla YUYMTET0 HEOOXOOWMO ITOATOTOBUTH OOpasell IS
CaMOITPOBEPKU M KPUTEPUil BbICTAaBICHUSI OTMETKH. OOBEM U YPOBEHb KOHTPOJIHHOM
paboThl B COOTBETCTBUM C MPUHIIUIIOM MUHUMAaKCa OMPEISISIETCS] TOCYAapCTBEHHBIM
craHaapToM. JlaHHBIN 3Tam 3aBepiiaeTcsl (huKcalmeil CBOMX OIMOOK, BHICTABICHUEM
CaMOOLIEHKH U clauyeit KOHTPOJIbHOM pabOThl yUUTEIO.

IT'ypox

JaHHBIN YPOK COOTBETCTBYET aHAJIM3Y KOHTPOJbHOU pabOThl B TPAAULIMOHHOM
IIIKOJIC ¥ TIPOBOMUTCS TTOCTIE TIPOBEPKU KOHTPOJIBHOM pabOThI yUUTEICM.

3-ii aran. Jlokaauzauus unoueudyaivruvix sampyonenui (3—4 mun)

OcH06HOIL Uenbro FTaTIa SIBJIICTCS MMPOBENeHUE yJalluMUCcs pedhIeKCMBHOTO aHAIM3a
CBOEI KOHTPOJIBHOU paboThI. IS peau3aiuu 3TOi eI HEOOXOIUMO:

1) opraHM30BaTh NOCTAHOBKY YYalllMMUCS LIEJIM CBOEM EATEbHOCTH;

2) MOTUBHPOBATH YUIAIIIXCS K COTIOCTABICHUIO CBOUX PAa0OT 1O 3TAJIOHY IIJIS CAMO-
MPOBEPKU;

3) opraHM30BaTh COMOCTABICHNUE PAOOT ITO ATAJOHY IIJIST CAMOTIPOBEPKU C IIEIBIO:

a) opraHu3aluy BhISIBICHUS yYallMMKUCS MeCTa 3aTpyTHEH U,

0) opraHu3ally BbISIBICHUS YIaIlIUMKCS TIPUYMHBI 3aTPYIHEHMUS

B) opraHM3alny (PpUKCAIIMK OTCYTCTBUS 3aTPyTHECHUN B XOIe PEIIeHUsI U €ro 000-
CHOBaHWUSI.

VYyamrecss Ha 3TOM 3Talle CPaBHUBAIOT CBOE pelleHue ¢ 3TajoHoM. CpaBHEHUE
C 9TaJIOHOM HEOOXOIUMO ISl COOTHECEHUsI CBOETO PEIIEHUS C MCIOIb3yeMbIMU CIIO-
cobamu aeiictBuit. Kak oTMeuanaoch BBIIIE, 3TO CIIOCOOCTBYeT (DOPMUPOBAHUIO pEUH,
JIOTMYECKOTO MBEITIUICHUS, YMEHUIO KPUTEPUATBEHO 0O0OCHOBBIBATH CBOIO TOUKY 3pCHUS.

JaHHBI 3Tan MPOBOAUTCS aHAJTOTMYHO COOTBETCTBYIOIIEMY 3TaIy YypoKa pediek-
cun. OTIUMYUTETLHOM 0COOCHHOCTRIO TAHHOTO 3Talla SIBJISIETCS TO, 9YTO Ha 3TOM 3Talle
aHAIM3UPYETCs MPaBUJIBHOCTh CAMOIIPOBEPKHU CBOeit paboThl. TakuM oOpa3om, Ha
MAHHOM 3Talle TPEHUPYETCS CIIOCOOHOCTD K IPAMOTHOMY KOHTPOJIIO I CAMOKOHTPOJTIO.

4-ii atan. Ilocmanoska ueau xoppexuuonnoi desmeavrocmu (1 mun)

OcHO8HOIL Uenblo TAaHHOTO 3Tara sBJsIeTCs MTOCTaHOBKA yJallUMUCS WHAMBUIYATb-
HBIX IeJIell KOpPEeKIIMOHHOI IeITeTbHOCTH.

ITockoabky crioco® u miaH pabOThl HajA OIIMOKaMU yXe MOCTPOEH U OoTpaboTaH
B aJTOPUTME MCIIPABJICHUS OIMMOOK HAa MPOTSKEHUM HECKOJIBKUX JIET OOyYeHUS, TO
aTar MPOeKTUPOBAHUST CBOPAYMBAETCS IO IIOCTAHOBKH 1IEJIH.

5-ii oaran. Koppekuus evis6aennvix 3ampyonenui (4—5 mun)

OcHo6HOUL Ueablo TAHHOTO 3Tara SBJISIeTCS UCIIPaBICHUE OITMOOK ¢ ITOMOIIBIO ajl-
TOpUTMa, IMIPUHSITOTO B KJIacCe, U C UCTIOJIb30BAaHUEM ITAJOHOB BbIIEJIEHHBIX CITIOCOOOB
NeiCTBUIA.

J1s peanu3aiy 3TOi eI Ha ypOKe HeOOXOIMMO

0ns yuauuxcsl, 0ONYCmuuiux OuuoKu:

1) opraHu3oBaTh UCIPABIIEHNE OIITMOOK C TTOMOIIIBIO C TIOMOIIIBIO aJITOPUTMA, TIPH-
HSITOTO B KJIacce, U C MCIOJb30BaHNEM STaJIOHOB BBIICICHHBIX CIIOCOOO0B NEMCTBUIA;

2) OpraHM30BaTh CAMOITPOBEPKY BBHITIOJIHEHHBIX 3aJaHMIA;

05 yHaAuguxcs, He OONYCMUBUIUX OULUOKU:

1) opraHm3oBaTh BBHINTOJHEHHUE 3adaHMUil 00Jee BBICOKOTO YPOBHSI CJIOKHOCTU IO
M3yv9aeMoil TeMe MM 3alaHuii TBOPUYECKOTO YPOBHS (TPEOYIOIINX MOCTPOEHUSI HOBBIX
METOJIOB pellIeHU ).

JaHHBINA 3Tal TPOBOAUTCSI AHAJIOTUIHO COOTBETCTBYIOIIEMY 3TAITy YpoKa pedieK-
cuu. Yyaluecs, He TOIyCTUBIINE OIIMOOK, MPOAOJIKAIOT BBITIOJHATh 3a1aHUsI TBOpYE-
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CKOTO YPOBHSI WJIM YYACTBYIOT B KOMMYHHMKAIINH B TTO3UIIMSIX OPTaHU3aTOPa, TIOHMMAF0-
1LIero Uav KpuTuka. Ha naHHOM aTarne npeanouyTUuTebHOM siBsieTcs rpymnmosast popma
paboTHhI.

6-ii aTan. O6o6uenue 3ampyonenuii 60 énewnrel pevu (3—4 mun)

OcHosHoll ueavio dTara SBJsIeTcsl YCBOeHHEe CITOCOOO0B IEMCTBUIA, BbI3BABIINX 3a-
TPYIHEHHE.

J71s1 peanusannu 3Toi eI He0OXOAUMO:

1) opranm3zoBaTh 00CYKAEeHNE TUTIOBBIX 3aTPYIHEHMI;

2) opraHu30BaTh NEepeUYUCIeHNE CIIOCOOOB AEHCTBUI, KOTOPBIE BHI3BAIU 3aTPydHE-
Hus.

Ha manHOM 3Tarre 1ejiecoobpa3HO OPraHN30BaTh KOMMYHUKATUBHOE B3aNMMOICH-
CTBUE C OMOPOI Ha BepOaJIbHYIO U 3HAKOBYIO (hrkcairo. OTMETUM, UTO €CJIM TTO3BOJIS -
€T BpeMsl, 11eJIeCO00pa3HO ITPOrOBOPUTH (POPMYIMPOBKYU CITIOCOOOB ACHCTBUIA, KOTOPHIC
BBI3BAJIU 3aTPYIHEHUSI.

7-ii aran. CamocmoameavHas paboma c camonposepkoii no smaaony (10— 15 mun)

OCHOBHOI1 11eJIbIO 3Talla SIBJISIETCS MHTEPUOPU3AIIUS CITIOCOO0B ICUCTBIIA, BEI3BAB-
LIMX 3aTPYAHEHUS, UHIUBUOAYaTIbHasl pedaeKcus TOCTUXEHUS LeIu, CO3IaHne CUTya-
LU yCIIexa.

J 7151 peanusannu 3TOi 1eIM HEOOXOAUMO, YTOOBI yYalluecs, I0MyCTUBIINE OIIN0-
KU1 B KOHTPOJIbHOM pabore:

1) BHIMOJIHWJIM CAaMOCTOSITEBbHYIO PA0OTY, aHAJIOTUYHYIO KOHTPOJIMpPYyeMoii paboTe,
BBIOMpAst TOJIBKO TE 3aJaHusI, B KOTOPBIX TOIYIICHbBI OIIIMOKM;

2) TIpOBENIM CaMOTIPOBEPKY CBOMX PabOT IO TOTOBOMY 3TAJIOHY U 3a(PUKCUPOBATI
3HAKOBO PE3yJIbTaThl.

VYyanuecsi, He JOMYCTUBIINE OIIMOKKN B KOHTPOJIBHOI paboTe, BBIITOIHSIIOT CAMO-
MPOBEPKY 3aJJaHUI TBOPUECKOTO YPOBHS MO MPEIOKEHHOMY 00pasily Uin 3TaloHy
IJISI CAMOTIPOBEPKHU.

Pabora nMmeeT y3KyI0 TUMIOBYIO HAIIPaBJICHHOCTD W TIPEIIOaraeT pelleHuid 3ama-
HUIi, aHAJTOTMYHBIX 3aaHUsIM, TIpellaraeMbIM B KOHTPOJIbHOM padoTe. Kaxablit yua-
IIuiics, TOIYCTUBIINI OIMMOKY IPY BHIITOJIHEHUN KOHTPOJBHOM pabOTHI, Ha JAaHHOM
aTane JA0KeH UMETh BO3MOXHOCTb MPOBEPUTh HACKOJIBKO OH pa3o0pajics B MpUYMHE
9TOM OIMMOKHU M CBOXO CITOCOOHOCTH PeIIaTh 3adaHMs TAKOTO THUIIA, HACKOJIBKO OH JI0-
CTUT TIOCTaBJICHHOM Tiepen coboii Ha ypoke 1enu. OTMEeTUM, YTO Ha TaHHOM 3Talle, Tak-
>Ke oOpalllaeTcsi BHUMaHKe Ha MPOoLeaypy TPaMOTHOTO KOHTPOJISI.

8-ii aran. Brarouenue 6 cucmemy 3nanuil u nogmopenue (5—10 murn)

OcHogHOUL yeabio dTamna SIBJISIETCSl BKJIIOUEHUE MCIOJIb3YyeMbIX CIIOCOO0OB AeHCTBUA
B CHICTeMY 3HaAHMI, IIOBTOPEHNUE 1 3aKpeTUICHNE paHee N3yICHHOTO.

ITpu monoXuTeNbHOM pe3yabTaTe MPEAbIAYIIEro 3Tana sl peaiu3aluu 3TO! ueau
HE0OXOMUMO:

1) opraHu3oBaTh BHITIOJIHEHWE 33[JaHUI, B KOTOPBIX pACCMATPUBAIOTCS CTIOCOOBI
JIeNCTBUIA, CBSI3aHHbIE C paHee U3YYEHHBIMU U MEXIY COOOIA;

2) opraHM30BaTh BHITIOJIHEHUE 3aJaHUI HA TIOATOTOBKY K U3YYEHUIO CIEMYIONINX
TEM.

IIpu oTpuuaTebHOM pe3yabTaTe MPEIbIIYIIeTr0 3Tala HeoOXOIMMO ITOBTOPHUTH
MPEebIIYIIUIA Tall, BIMOJHUB aHAIOTUYHBIE 3aJaHUSI.

9-ii aTan. Pegaexcus dessmeabHoCmU HA YPOKeE KANCO020 YHAUE20CA U KAACCA 8 Uea0M

OCHOBHOI1 IIENTpIO 3Tama SIBJIIETCS MPOBEACHNE YIAIIUMUCS Pe(IeKCUBHOTO aHa-
JIU3a CBOEH NesTeIbHOCTU, NeSITeIbHOCTU CBOE IPyMIIbl MU OCO3HAHUE MEXaHU3Ma Jesl-
TEJIbHOCTHU T10 KOHTPOJIIO.

J71s1 peanusaumu 3TOi eI HEOOXOAUMO:

1) opraHu30BaTh IIPOroBapMBaHUE MEXaHN3Ma AESITEIbHOCTHU 110 KOHTPOJIO;

2) opraHN30BaTh PedIIEKCHIO AeITeTLHOCTH Ha YPOKE KaKIOTO YUaIIerocs M Kirac-
ca B 1IEJIOM;
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3) 3apuKcUpoBaTh CTEEHb COOTBETCTBUS MOCTABJICHHOM LIEJIM U PE3yJIbTaTOB JIe-
SITEJIBHOCTH;

4) opraHu30BaTh IPOBEACHUE CAMOOLICHKHN YYeHUKAMM ACSITEbHOCTU Ha YPOKE;

5) opraHM30BaTh aHAJIN3, B XOIE KOTOPOTO YJalllrecs OIMPENeIISIOT, TIe 1 IToYeMy
OBLIM AOMYIIEHbBI OIITMOKMU, CITOCOOBI UX UCTIPABICHUS;

6) opraHu30BaTh IePEUYMCIICHUE CIIOCOOOB AEICTBUIA, BbI3BABLIMX 3aTPyIHEHME;

7) opraHM30BaTh PabOTY YJalINXCs IO OMpeAesICHUIO 3adaHNi IJIsT CaMOITOATOTOB-
KM (ToMallHee 3alaHKe ¢ dJIeMEeHTaMU BEIOOpa, TBOPUECTBA);

8) opraHM3oBaTh pabOTy y4yalUXCs MO OMpeAeeHUIO 1eNiel TToCaenytomeil nesi-
TEJIbHOCTH.

JlaHHbII 9TAIl MOXXHO OPraHM30BaTh KakK B (hOpMe KOMMYHUKATUBHOIO B3aUMO-
NEUCTBUsI, TAaK U OPTAaHU30BaTh CAMOCTOSITEJIbHYIO NESITeIbHOCTD YUallMXCS.

HudopmanronHo-o0pa3oBaTeibHasA cpeaa, peain3yomas
CHCTEMHO-€ATEIbHOCTHBII MOIXO0I

BaxHBIM pecypcoM DOCTMKEHUS YUAIIMMUCS Pe3yabTaTOB 00pa3oBaHMS B Kypce
anreOpbl «YUychb YIUThCS» IUIST 7—9 KJIacCOB SIBJISIETCS CO3JaHue MH(OPMANMOHHO-00-
pa3oBaTeJIbHOI Cpelpl, aIeKBAaTHOI NeSITeIbHOCTHOMY METOIY OpraHM3aluyu 00pa3oBa-
TEJIBHOTO TIpoliecca.

Hcxons u3 ycnoBuii BOCIIPOU3BOAMMOCTH 0a30BOTO IIpoliecca B CUCTEME IeSITeNb-
HOCTH «yYUTETb — YICHUK», PeaTN3alisI TEXHOJIOT U IesITeIbHOCTHOTO MEeToIa o0yJe-
HUS B MPaKTUYECKOM IpernogaBaHuM 00ecreuynBaeTcs ciaenyolleil CucTeMoi AMAAKTH-
YeCKHX NMPUHIHUIIOB.

1) Ilpunyun desmeavHocmu — 3aKJI0UAETCS B TOM, YTO YUEHUK, MOJydasi 3HaHUSI
HE B TOTOBOM BHJE, a TOOBIBasl MX CaM, OCO3HAET IIPU ITOM colepxKaHue M (HOpPMBbI
CBOCH y4eOHOIT IesSITeIbHOCTH, TIOHUMAET M MPUHUMAET CUCTEMY €€ HOPM, aKTHB-
HO y4YacTBYeT B UX COBEPIICHCTBOBAHUMU, UTO CIIOCOOCTBYET aKTHBHOMY YCIIEIITHOMY
(opMHpPOBaHMIO €r0 OOIICKYIBTYPHBIX M OCATEIBHOCTHBIX CITOCOOHOCTEH, 0O0IIe-
Y4eOHBIX YMEHU.

2) Ilpunyun HenpepvieHocmu — O3HAYAET IMIPEEMCTBEHHOCTD MEXITy BCEMU CTYIICHSI-
MM U 3TallaM¥ 00y4eHUSI Ha YPOBHE TEXHOJIOTUHN, COIEPKAHUS U METOIVK C YIETOM BO3-
PACTHBIX TICUXOJIOTUYECKUX OCOOEHHOCTE! pPa3BUTHUS IETE.

3) Ilpunyun yeaocmuocmu — TpeaIionaraeT GOpMUPOBAHUE Y YIAIINXCSI 0000IIeH-
HOTO CUCTEMHOTO IMpeACTaBIeHUsI 0 Mupe (IIpupone, o0lIecTBe, caMoOM cede, COlrOo-
KyJIBTYPHOM MHpPE U MUPE OEITEIbHOCTH, O POJIU M MECTe KaXXIoil HayKW B CHCTEME
Hayk, a Takxe poau UKT).

4) Ilpunyun munumaxkca — 3aKJII0YAETCS B CJASIYIOIIEM: IIIKOJIA ITPEIOCTaBISIET Kaxk-
JIOMY YICHUKY BO3MOXHOCTB OCBOCHMUS COIepKaHMSI 00pa30BaHUS Ha «<MaKCUMaTbHOM»
ypOBHe (onpeneaseMoM 30HO# OIMKaiilero pa3BuTHsI BO3PACTHOM IPYTIbI) U obecre-
YUBAET YCIIOBUSI JUISI €TO YCBOCHMS Ha YPOBHE COIIMAJIBHO 0€30IIaCHOTO «MUHUMYyMa»
(benepanbHOTO rocygapCcTBEHHOro 00pa3oBaTeIbHOIO CTaHAapTA).

5) Ilpunyun ncuxonoeuueckoii Komgpopmuocmu — TIPEATIONAraeT CHITHUE BCEX CTPeC-
cooOpazyronux GakTopoB yueOHOTO TTpoliecca, Co3MaHue B IIKOJIe U Ha ypoKax J00po-
KeJlaTeJbHOI aTMocgepbl, OpUEHTUPOBAHHOI Ha peaqu3alMio Uaeil MeJaroruku co-
TPYIHUYECTBA, pa3BUTHE TUAIOTOBBIX (POPM OOIICHUS.

6) Ilpunyun eapuamuserocmu — npeanonaraeT GopMUpoOBaHKUE Y YIaIIUXCsI CITOCO0-
HOCTell K CCTeMaTUIecKOMY ITepeOopy BapuaHTOB M aAcKBATHOMY IPUHSITHIO pellie-
HMI1 B cUTyaLUsX BbIOODA.

7) Ilpunyun meopuecmeéa — o03HaYaeT MaKCUMAaJIbHYIO OPMEHTAIIMIO HA TBOPUYECKOE
HavaJio B 00pa3oBaTeIbHOM ITIpOIlecce, CO3MaHMe YCIOBHIA IUTS TIPUOOPETCHUS yIaIIM-
Cs1 COOCTBEHHOTO OIbITA TBOPUYECKOM NESITETLHOCTH.

DenepanbHBIN TOCyTIapCTBEHHBIM 00pa30BaTeIbHEIN CTaHIAPT 00IIEro 00pa3oBa-
HUSI OPUEHTUPYET Ha CHCTEMHOE HcnoJib3oBanne cpeacts MKT mrs permeHnss KOMMYHU-
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KaTUBHBIX ¥ MIO3HABATEIHLHBIX 3379 KaK HEOOXOIMMOE YCIIOBHE TTOATOTOBKY ITKOJIBHU -
KOB K JXV3HH B COBPEMEHHOM MH(GOPMAILIMOHHOM OOIIEeCTBE.

Peanuzanust B 06pa3oBaTeIbHOM MPOIIEcCe MO MaTeMaTUKe TUAAKTUIECKOM CUCTe-
MBI IeATeTEHOCTHOTO METOIA OOYICHIS CTIOCOOCTBYET CO3MaHUIO B IIIKOJIC TIIABHOTO pe-
cypca nepexona K mumpoxkomy BHenpeHuio MKT — ¢opmupoBaHuio y BceX y4aCTHUKOB
00pa3oBaTeIFHOTO Mpollecca (KaK yJallluXcsl, TaK W YINUTeNeil) TMIHOCTHBIX Ka4eCTB,
CTWJISI MBITIJIEHUS W TIOBEICHUSI, aJlcKBaTHBIX TPEOOBAHUSM KU3HU B MH(MOPMAIIOH-
HOM 00111ecTBe (pa3BUTHE JIOTUIECKOTO MBIIIJICHUS, CIIOCOOHOCTU K CTPYKTYpHPOBa-
HUIO 3HAHWI, UX OpPraHU3alluy W TIPEACTaBICHUIO B 3HAKOBO-CHMMBOJMYCCKOM BHIE,
OCBOCHHE METONIa MOIEIMPOBaHUS, (POPMUPOBAHME YMEHMS TIOHUMATD U YETKO CJIeI0-
BaTh MPEINMMCAHUSIM, TOTOBHOCTH K CAMOM3MEHEHMIO I CAMOPA3BUTHIO U JIp.).

Kpowme Toro, cpenctBa oOydyeHUsI 1 METOAUYECKOTO 0OECTIEeYeHUsT B Kypce MaTeMa-
TUKU «Y4yCh YYUTHCSI» MTOOYKIAAIOT IIKOJbHUKOB U YYUTEJIC OBIafeBaTh KOMIIbIOTEP-
HBIMU TEXHOJIOTUSIMU, TIOCKOJIBKY WX WCIIOJBb30BaHUE PEaJlbHO ITOMOTaeT COKPaTUTh
BpeMsI Ha TIOATOTOBKY YPOKOB, TMaTHOCTUKY PE3yJIbTaTOB O0YYeHHUsI, a [JTABHOE — MHO-
TOKpATHO YIIy4YIlIaeT KauyeCcTBO 00pa30BaTeILHOTO TIpoliecca U ero Pe3yJbTaTUBHOCTH
(3/1eKTPOHHBIE TPEHUHTH [Tl yYaIIUXCsI, 3JIEKTPOHHBIE CLIEHAPUU YPOKOB C UCIIOJIb30-
BaHMEeM IU(POBBIX CPEICTB OOyUEHMSI, JICKTPOHHBIE CPEICTBA AUATHOCTUKM PEe3yiIb-
TaTOB OOYYEHUS U Jp.)

HTak, cucrema mUIAKTUYECKUX MPUHIIUIIOB AEATEIbHOCTHOTO METona OOyUeHUs,
IMOCTPOEHHAsI HA OCHOBE METOOJIOTUIECKO BEPCUN CUCTEMHO-IESITeTbHOCTHOTO TTO/T -
X0Ja, MO3BOJISIET CO3IaTh MpU paboTe IO Kypcy alredpbl «YUych YYUThCS» st 7—9
KJ1acCcoB MH(MOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely, aieKBaTHYIO peaanu3alui eauHO-
ro y4yeOHO-BOCIUTATEIbHOIO U 3I0POBbecOEeperaoIlero mpouecca AesTeIbHOCTHOTO
THUTIA.

JlocTHKEeHHE Pe3yIbTATOB OCBOEHHUS
OCHOBHOIi 00pa3oBaTebHoii mporpamMmbl PT'OC

Hoctmkenne npeameTHbix pe3yabTaToB QOII B Kypce «Ydych yunTbes»

YuebHOe comepKkaHNWe IO BCEM BBIICICHHBIM COMEPXKATeTbHO-METOINICCKIM JI-
HUSIM TTOJIHOCTBIO 00€CTIeUrBaET BHITTOJIHEHNE TPEOOBAaHMIT K TIPEIMETHBIM Pe3yiibTa-
taM PI'OC ocHOBHOTO 001IEro 00pa3oBaHus pasneioB «MaTemMaTrKa. Ajreopa» Ipen-
MeTHOI obsactu «MartemaTuka u uHGOpPMaTUKa», a UMEHHO:

1) aunus mooeauposanus HatipapiieHa Ha (GOPMUPOBAHUE CAETYIOIIUX MPEAMETHBIX
pe3ynBTaToB: (hDOPMUPOBAHNUE TIPEACTABICHWI O MaTeMaTHKe KaK O METOMIe ITO3HAHUS
JNEeWCTBUTEIbHOCTH, MO3BOJISIIOIIEM OMUCHIBATh M M3yvyaTh peajlbHble MPOLIECCHI U SIB-
JICHUS; pa3BUTHC YMECHUM TIPUMEHSITh M3YUCHHBIC TTOHITHUSI, Pe3yIbTaThl, METOIbI IS
peleHus 3a1a4 MpakTUIeCKOro XxapakTepa v 3a1a4 U3 CMEXHBIX IUCIUTIIAH C UCTIOJb-
30BaHUEM IIPU HEOOXOIMMOCTH CITIPABOYHBIX MATEPHAIOB, KOMIIBIOTEPA, IMOJIb30BaThCS
OLICHKO! ¥ MPUKUAKOM IMPH MPaKTUIECKIX pacueTax;

2) n02uteckasn auHuA HaTIpaBlieHa Ha (hOpMUpPOBaHME CICAYIOIINUX MPEAMETHBIX pe-
3yJIBTATOB: pa3BUTHE YMECHUM paboTaTh ¢ YICOHBIM MaTeMAaTHIECKUM TEKCTOM, TOIHO
¥ TPAMOTHO BBIpaXXaTh CBOW MBICIU C IIPUMEHEHNEM MaTeMaTUIeCKOM TepMUHOJIOTUHN
W CHUMBOJIMKM, TIPOBOAMTH JIOTMUECKHE OOOCHOBAHUs, MOKa3aTeJIbCTBA MaTeMaTHUye-
CKHX YTBEPXKICHMIA;

3) uucaoeasn aunusa HatrpapieHa Ha ()OpMUPOBAHUE CIEAYIOIIUX TPEIMETHBIX pe-
3yJIBTATOB: pa3BUTHE MPEICTABICHU O YMCJIE M YUCIOBBIX CUCTEMAaX OT HATypabHBIX
JIO NEeMCTBUTEIbHBIX YMCEN; OBJaJeHe HAaBbIKAMM YCTHBIX, MUCbMEHHBIX, UHCTPYMEH-
TaJIbHBIX BHIYMCJICHMI

4) ancedpauneckasn aunua HanpablieHa Ha (QOPMUPOBAHUE CIEAYIOIIUX MPEIMET-
HBIX pe3YJIBTaTOB: OBJIaJICHUE CUMBOJIBHBIM SI3bIKOM ajre0phl, MpUEéMaMy BBHITTOJIHEHUS
TOXIECTBEHHBIX ITPe0OPa30BaHUIA BRIpAKCHUI, PEIIICHNST YpaBHCHUIA, CICTEM ypaBHe-
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HUii, HEPAaBEHCTB M CUCTEM HEPaBEHCTB; YMEHUSI MOICIMPOBATh pPeajibHble CUTYalluu
Ha s13bIKe aJire0pbl, MCCIeA0BaTh MMOCTPOCHHBIE MOMIEIN C UCITOJIb30BAaHMEM arlrnapara
ajireOpbl, UHTEPIIPETUPOBATH IOJYYCHHBII pe3yJIbIaT;

5) dyuxuuonasvnasn aunus HaripaBiicHa Ha (OPMHUPOBAHUE CICAYIOIINX ITPEIMET-
HBIX Pe3yJIbTaTOB: OBJIAJICHUE CUCTEMOI (DYHKIIMOHAIbHBIX MOHATHII, pa3BUTUE YMe-
HUSI UCIIOJIb30BaTh (DYHKLIMOHAIBHO-TpaduuecKre MpeacTaBAeHUs 151 PELIeHUs pa3-
JIMYHBIX MaTeMaTUICCKUX 3a1ay, TSI ONMMCAHUS U aHaJIN3a PeajbHBIX 3aBUCUMOCTEIA;

6) aunus anaauza dannvlx HanpasjieHa Ha DOPMUPOBAHUE CIIEAYIOIINX ITPEIMETHbBIX
pe3yJabTaToB: OBJIAZICHNE MTPOCTEUIIIMMU CITOCOOaMU TIPECTaBICHUS U aHAIM3a CTaTH -
CTUYECKUX NaHHbBIX; (POpMUPOBAHUE MPEACTABICHUI O CTATUCTUIECKUX 3aKOHOMEPHO-
CTSIX B peajlbHOM MUPE U O Pa3IMYHbIX CII0CO0aX UX U3YUYEHUSsI, O IPOCTEMIINX BEPOSIT-
HOCTHBIX MOJIEJISIX; Pa3BUTHE YMEHUI U3BJIeKaTh MH(MOPMAIIUIO, IIPEICTaBICHHYIO B Ta-
OJMLIax, Ha quarpaMmmax, rpadukax, OnuchiBaTh U aHAJU3UPOBATh MACCUBbI YMCIOBBIX
JAHHBIX C TOMOIIBIO TMTOAXOASIINX CTATUCTUIECKUX XapaKTePUCTUK, UCITOIH30BaTh I10-
HUMaHME BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUI IIPY IIPUHATUU PEIICHUIA.

JocTimkenne mmaHOCTHBIX pe3yabTaToB OOII B Kypce «Y4uych yYuThCS»

DenepanbHBIA TOCYIapCTBEHHBIN 00pa30BaTeIbHEIN CTAHIAPT OCHOBHOTO OOIIETO
00pa3oBaHMsI YCTaHABIMBACT CJEAYIOIIe TPEOOBaHUS K TMYHOCTHBIM pe3ybTaTaM 00-
pa3oBaHUS.

1. Bocnumanue poccuiickoil 2paxcoanckoil udeHmu4HOCIu: nampuomu3mda, 0CHO8 Kyab-
mypHoeo Hacaedus napooos Poccuu u uenosenecmea, yceoenue yMaHuCmu1ecKux u demo-
Kpamu4ecKux ueHHOCHIHbIX OPUeHMAUUTL, 60CNUMAHUE HY8CINEA 0MEenCnE8eHHOCHIU.

C 9TOi1 11eNIbI0 TEKCTHI 3aJaHUI B yYeOHMKAX MOrPYKaloT YUYeHUKA B MUP POCCHUIA-
CKOi1 IeMCTBUTEIPHOCTU (MMEHA TTIepCOHAaXKEM TeKCTOBBIX 3a1a4, OITMCAHHBIC B HIX CH-
Tyalluy U T.1.), HECYT B ce0e TyMaHUCTUYECKUIA MMOTEHIIMaI CO3UIAHMS 1 1o0pa.

Pasznoo6pa3HbIe 3aHaHNs BEIYMCINTEIBHOTO U MCCICI0BATEILCKOTO XapaKTepa Mo-
TYT CTaTh ITOBOJOM IS Pa3BOpPAaYMBaHKST BHEYPOUHOM ITPOEKTHOM pabOTHI yJalmxcs,
HaIlpaBJICHHOM Ha nX 0oJiee ITy00oKoe 3HAKOMCTBO C OCHOBaMHU KYJIBTYPHOTO HACTCIUS
HaponoB Poccuu 1 yenoBeuecTsa.

J71s1 peanu3aliuy JaHHBIX TPOEKTOB MOXHO OpraHU30BaTh CAMOCTOSITEIbHYIO pabo-
Ty yYaIIUXcs ¢ MH(GOpMAaIIMeil: OHU MOTYT ITOJIb30BaThCsI CIIPABOYHOM U XyI0XKECTBEH-
HOI TuTepaTypoit, SHIUMKIONEIUSIMU, DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYpPCaMU.
TakuMm 00pa3oM, y yIaIuxcst pa3BUBaeTCs MHTepeC K NICTOPUH TTO3HAHMS, TOCTIDKCHH -
SIMA POCCUIMCKOM MaTeMaTHYECKOI IITKOJIbI, BOCITUTEIBAETCS YYBCTBO TOPIOCTH 32 CBOIO
CTpaHy.

Wcmonp30BaHre TEXHOJOTUU W CUCTEMBl ITWIAKTAYCCKUX TIPUHIIUIIOB IESITCIIb-
HOCTHOIO MeTofa OOy4yeHMsI B xole oOpa3oBaTebHOTO Ipoliecca Mo Kypcy aareopbl
«Yaych yauthes» st 7—9 KiaccoB GOPMUPYIOT Y YUAIIMXCSI AeMOKpPaTHIeCKUE IIeH-
HOCTHBIC OpPMEHTALIMN U aJcKBaTHBIC UM JIMYHOCTHBIE KaUeCTBA: MTOHUMaHNE BO3MOX-
HOCTHU Pa3HbIX TOYEK 3PEHUsI, CITOCOOHOCTh K MX COIVIACOBAaHMIO Ha OCHOBE BBIpa0O-
TaHHBIX KPUTEPUEB, YMECHIE TOUYHO BEIpaXkaThb CBOM MBICIN, apTyMEHTUPOBATh CBOIO
MO3UIIMIO, CJIENOBaTh COIJIACOBAHHBIM MpaBUJIaM U JIp.

2. @opmuposanue omeemcmeeHHO20 OMHOWEHUSA K YHEeHUI0, 20MO0BHOCIU U CHOCO0-
HOCMuU 00yHarouuxcsa Kk camopassumuro U camooopazoeanuro Ha 0CHoO8e MOMuUBAuUlU K 00-
VHEHUIO U NO3HAHUIO, OCO3HAHHOMY 6blOOPY U NOCMPOEHUIO OdabHelueli UHOUBUOYA1bHOU
mpaexmopuu 00pazoeanus Ha 6aze opueHMuUpPosKU 8 mupe npogeccuil u npogheccuoHaIbHbIX
npeonovmenuil, ¢ y4€mom yCmou4uesixX N03HAGAMEAbHIX UHMEPeCo8, a MAaKice Ha 0CHOBe
dopmuposanus yeancumeavbHo20 omHouleHUss K mpyoy, pa3eumusi Onblma y4acmus 6 co-
UYUAAbHO 3HAHUMOM mpyoe.

It pa3BUTHS y YIAIIUXCSI OTBETCTBEHHOTO OTHOIICHMS K YICHHIO, TOTOBHOCTH
M CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMU K O0Y-
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YEHUIO U TTIO3HAHMIO B Kypce alIreOphl « YIyCh YUMTHCS» I 7—9 KIIaCCOB MCITOIB3YETCS
METOI0JIOTUYECKN 0OOCHOBAHHBII MEXaHU3M «HAI0» — «XOUy» — «MOTY».

[Ipexne Bcero, mpuMeHEHUE TEXHOJIOTUU AESITEIbHOCTHOTO METO/Ia OOY4YEHUSsI MO-
CJIeI0BATEILHO U ITO3TAITHO (POPMUPYET Y YUeHNKA ITIOHUMAaHe HOPMEI yI4eHUS (TO eCTh
TOTO, «UTO MHe Hado AenaTh» Kak yueHUKY). C 3Toli LieJIblo B Kypce MaTeMaTUuKU «YUych
YUHUTHCST» UCTIONB3YEeTCSI HOpMa YUeOHOM AesITeTbHOCTH, IIOCTPOCHHAS B OOIIEH TeOpuHr
nesatenbHocTr (I I1. enpoBuiikuii, O.C. AHUCUMOB U Ip.) U aJanTUpOBaHHas K 00-
pa30BaTeIbHOMY MPOIIECCY ISl YIaIIuXcs 5—9 KIaccoB.

OnHoBpeMeHHO IJIsi (DOPMUPOBAHUS y YYalIUMXCsS BHYTpPEHHEH MOTpeOHOCTH
BKJIIOUCHMS B YIEOHYIO AeATEIBHOCTD («51 3TO X04y») B KJIacce CO3MaeTCsl IICUXOJOT U -
yecKr KoM(pOopTHasI o0pa3oBaTesibHas cpela, Tae YYeHUK He OOUTCS BBICKA3aTh CBOE
MHEHUE, TIe ero Tpynoaobue, crapaHue, OTBETCTBEHHOE OTHOIIIEHUE K Aesly BCTpe-
yaeT J00poXeaaTeIbHYIO TTOMIEPKKY, IIe OH MIPHOOpPETAeT MO3UTUBHBIM OIIBIT Mepe-
KWBaHUSI CUTYyallMM ycTiexa, a ¢ IPYroil CTOPOHBI — 00eCreuynBaeTcss BO3MOXKHOCTD
€ro pa3BUTUS B COOCTBEHHOM TeMIIe Ha YPOBHE CBOEr0 BO3MOXKXHOTO MaKCMMyMa («s
3TO MO2Y»).

TexHomornyecku 3To odecreunBaeTcs peajnsalueil B yueOHOM Mpolecce Mo Ma-
TeMaTHKe IeATeIbHOCTHOTO METOma OOYYCHMSI M COOTBETCTBYIOINIEIT CCTEMBI TMIAK-
TUYECKUX TIPUHIIMIIOB (MIPUHIIAIIOB TTCUXOJIOTMYECKO KOM(MOPTHOCTH, MUHMMAaKCA,
BapUaTUBHOCTHU, NESITEIbHOCTH, HEIIPEPHIBHOCTH).

Kpome Toro, coznaHuio TICUXOJIOTUYECKU KOMGbOPTHOI 00pa3oBaTeIbHON Cpembl
CIIOCOOCTBYET COAepXKaHUEe 3adaHMii, KOTOpOe Moao0paHo TakK, YTOOBI MOAIEPKUBATH
y yJalimxcs MHTepecC K 3aHSTUSIM MaTEMAaTUKOM M JKeJlaHWEe BKIIFOUAThCS B YIeOHBIN
Mpoliecc Mo MaTeMaTUKe B 30HE CBOETo OJIMXKalIero pa3BUuTusI.

C 3TOi1 HeNTbI0 UCTTONB3YIOTCS CIICAYIONINE TIeIarornIeCKIe IPUEMEL.

1) BritoueHue B yueOHOE colepKaHue 3aJaHU i, BBITTOJIHEHUE KOTOPBIX BbI3bIBAET
y YYaIIMXcsl MHTEPEC U JaeT MOJOXUTEIbHBII SMOIIMOHAIBHBIN 3apsi.

B 7-9 xiaccax 3T0 3amaHUs Ha TTOMCK 3aKOHOMEPHOCTEH, pellIeHe 3aHNMAaTeIb-
HBIX 3a7a4 1 T.1.

2) MHuorodyHKIIMOHAIbHAS IejieBasi HAIpaBJICHHOCTb 3alaHUA, ITO3BOJISIONIAS
B OJTHOM 3aJJaHUU TPEHUPOBAThH JOCTATOUHO OOJIBIITYIO TPYIIITY CIIOCOOHOCTEH, YTO CHU -
JKaeT Harpy3Ky Ha JIeTeil M CyIIeCTBEHHO SKOHOMMUT y4eOHOE BpeMsl.

3) BximtoueHue B Kypc pa3HOYpPOBHEBBIX 3a/IaHUIA, TIO3BOJISTIOIINX CO3IaBaTh CUTYa-
LIMIO yCIiexa JJIsl yJallluXcsl pa3HOTO YPOBHSI IOATOTOBKU.

Hcnonp30BaHre MEepPEUNCICHHBIX IIPUEMOB CITOCOOCTBYET PA3BUTHIO Y YUALIIMXCS
MOTHUBOB yY€OHOI HeATeTbHOCTU U (POPMUPOBAHUIO JTUYHOCTHOTO CMBIC/IA YYEHUS.
ITo Mepe ocBoeHMST HOPMBI YUCOHO NESITCIPHOCTH, TOHUMAHUS U TIPUHATHUS Ha JTUJ-
HOCTHO 3HAYMMOM YPOBHE COIMATbHOI POJI «y4YeHUKa» BHEIITHAE MOTUBBI CMEHSIIOTCS
BHYTPEHHUMH U TEM CaMbIM CO3IAI0TCS YCAOBUS IS (POPMUPOBAHUS Y HUX YCTONYM-
BOI1 yueOHO-TTO3HABATEIIFHOI MOTUBAIIMY ¥ TOTOBHOCTH K CAaMOPa3BUTHIO.

Jnst popMuUpoBaHUs y yYalIUXCsl TOTOBHOCTHU M CTTOCOOHOCTU K TOCTPOCHUIO Jab-
Helell MHOWBUAYaJbHOI TpacKTOpUM 00pa30BaHUS B Kypce IIpemlaracTcsl 3HA4Yu-
TEJIbHOE YMCIIO PA3HOYPOBHEBBIX 3aJJaHUI1 OT 00SI3aTEILHOTO ISl BCEX MUHUMYMa 110
ypoBHs1 Bcepoccuiickux oamMmIiuMazn mKoJabHUKOB. TakuM oOpa3oM, CO3Aal0TCs YCII0-
BUST JUTSI aleKBATHOTO OTPeNesIeHNS yJallluMICsl YPOBHSI CBOEil MaTeMaTUIeCKO 1o -
TOTOBKM, CBOMX MHTEPECOB U BO3MOXHOCTEI, YTO TTOMOXET UM OCO3HAaHHO BBIOpaTh
coOCTBEeHHBIE TTPO(eCCHOHATBHBIC TTPEITIOYTCHHSI.

3. Dopmuposanue ueaocmuo2o0 Mupogo33penust, COONGEMCMEYIOuLe20 CO8PEMEHHOMY
YDOGHIO Pa3gumust HAyKu u 00ueCnMeeHHOl NPAKMUKU, YHUMbIEAIOUe20 COUUAIbHOe, KY1b-
mypHoe, 513bIK080€e, 0yX06H0e MH02000pa3ue co8peMeHH020 Mupa.

MexaHuaMoM (HOPMUPOBAHMS LIEJIOCTHOIO MPEACTaBIeHUS O Mupe (mpupoae —
o011IecTBE — caMoOM cebe) B Kypce aJire0pbl « YUyCh YUUTBCS» 11 7—9 KI1acCOB SIBISIETCS
MUIAKTUYECKUM TPUHIUM LETOCTHOCTH, B COOTBETCTBUM C KOTOPBHIM B JaHHOM Kyp-
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Ce PacKphIBACTCS MPOUCXOKACHNE MAaTeMaTUUECKMX TTIOHSITHI, MX CBSI3b C pealbHBIMU
Mpo0JIeMaMI OKPY3KAOIIIETO MUPa, MECTO M pOJIb MAaTEMATUKH B CHCTEME 3HAHMIA.

DTOMYy CIOCOOCTBYET, IIPEXIe BCEro, BKIOUCHUE YJIAIIMXCsS Ha BCEX YpOKax B ca-
MOCTOSITEJTBHYIO YICOHYIO IeITeTbHOCTD IT0 KOHCTPYUPOBAHMIO HOBBIX IIOHSITHIA U CITO-
COOOB NEMCTBUS, YTO TMO3BOJISICT KaXIOMYy YYEHUKY B COOCTBEHHOM OIIBITE MPONTU
MyTh POXKICHMUS MaTeMaTUUECKINX 3HAHU, 0CO3HATh NX HEOOXOIMMOCTD ¥ 3HAYMMOCTb,
CBSI3b C JKU3HBIO, TTPAKTUKOM, IPYTUMU OOJIACTSIMU ITO3HAHUSI.

Hns1 peanu3aliuy 3TOU eI, C OMHOM CTOPOHBI, y4eOHOE comepKaHUe IO BCEM Te-
MaM Kypca aganTUpOBaHO UIsi CUCTEMHOM peali3alnu AesiTeIbHOCTHOTO MeTona 00-
YYeHUsI, a C APYroil,— B y4yeOHOE comepxKaHUe PETyIsSIpHO BKIIOUAIOTCS 3adauyM Mpu-
KJIaTHOIM HaIpaBICHHOCTH, KaK 3aJaul C XUTCHCKUMM CUTYallMsIMHU, TaK U 3amadu,
BO3HUKAIOIIUE B IPYIMX 00JaCTsIX 3HAHUS, HalpuMep, B OMosoruu, reorpacduu, ¢u-
31Ke, IMHTBUCTHUKE.

ITomoGHBIe 3amaHUs MOTYT CTaTh HAYAJIOM OpPraHW3alMi BHEYPOUHOI MPOEKTHOM
paboThI yyanuxcs (Kak MHIUBUAYAJIbHOI, TaK U TPYIIIIOBOI) C MCITOIb30BaHUEM CITpa-
BOYHOI TUTEPATyPHI M JIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB.

4. Dopmuposanue 0CO3HAHHO20, YEANCUMEALHO20 U 00OPOIHCEAAMENLHO20 OMHOWEHUS
K UHOMY MHEHUI0, 20MOGHOCIU U CROCOOHOCTU 6echiu Juaao0e ¢ Opy2UMU A100bMU U OOCmU-
2ambv 8 HEM 63AUMONOHUMAHUS.

DopMUpOBaHUE Y YUAILIMXCS OCO3HAHHOIO YBaXXKMUTEIBHOIO U HOOPOXEIaTeIbHO-
TO OTHOIIIEHUSI K ”THOMY MHEHUIO B Kypce aJireOphl «YIyCh YUUThCsI» TSl 7—9 KitaccoB
TEXHOJIOTUYECKU 00ECIIeUnBACTCS CUCTEMHBIM UCIOb30BaHNEM ACSITeIbHOCTHOTO Me-
Tona o0ydyeHus. Tak, Mpu U3y4eHUU 000 TEMBI Kypca Ha 3Tare NpoOHOro yuebHOro
neiictBus (2 atamn ypokos B T/IM) yualuecs: BbICKa3bIBalOT CBOM BEPCHUM OTBETOB, Ha
aTarne MpoeKTUPOBAHMUS HOBOTO CITOCO0a IEUCTBUS U pealM3alliy IIPOoeKTa (4—5 sTarbl
ypokoB B TJIM) — npenjiaraloT CBOU CIOCOObI pellIeHUsT BO3HUKILEH MPoOaeMbl, Bbl-
JIBUTAIOT CBOM rumote3nl. [Ipy 3ToM OHU He 3HAIOT 3apaHee, KTO U3 HUX IIPaB, IIO3TOMY
Y HUX BBIPA0aTHIBAE€TCS HABBIK OCO3HAHHOTO YBAXKUTEILHOTO U JOOPOXKEIATEIIBHOTO OT-
HOIIIEHUS K KaXI0i BEPCHU, KaK BO3MOXHOMY BEpHOMY BapUaHTYy.

OmnBIT MOMyYeHWST COIVIACOBAaHHOTO BapMaHTa Ha KaXIOM YPOKE BOCIIMTBIBACT
Y YYAIIUXCS TOTOBHOCTh U CITIOCOOHOCTD BECTU JUAJIOT C IPYTUMU JTIONbMU 1 TOCTUTATh
B HEM B3aMIMOTIOHMMAaHMUSI.

5. Oceoenue couuaabhvlx HOPM, NPABUA NOGEOEHUsL, poaell U (OPM COUUAALHOU HCUSHU
6 epynnax u coodbuecmeax.

B kypce anredpsl «Y4ych yauThbCs» Wi 7—9 KitaccoB (hopMUpYeTCs CUCTeMa HOPM
BBITIOJIHEHMST YUEOHBIX TEUCTBUIA IO MaTeMaTuKe, KOTopble 3apuKcupoBaHbl B hopme
5Man0H08 K KaXKIOMY YPOKY.

DTaJIOHBI CTPOSIT CaMU yJalllrecs B XoIe COOCTBEHHOM yIeOHOM NeITeIBHOCTH, YTO
pa3BMBAaET Y HUX OIBIT YYaCTUS B COLIMATIBLHO 3HAUMMOM TPYE 1 BhIpabaThIBaeT yBaXKu -
TETbHOE OTHOIICHME K TPYY.

C npyroii CTOpOHbI, ITAJTOHBI MPEACTABISIOT COO0I 0OIIYI0 COTIaCOBAaHHYIO MO3U-
LU0 YYAITUXCS O TIpaBUjIaX, HOpMax BBITIOJIHEHHSI MAaTeMaTHUECKHUX IIPEoOpa3oBaHMiA,
TI03TOMY MX MOXHO pacCMaTpMBaTh KaK CHCTEMY ITOCTPOCHHBIX CAMUMHU yJaIIMUCS
KpUTEpHEB, CBOCOOPA3HBIM «CBOI MAaTEMAaTUUECKNX 3aKOHOB», KOTOPHIMM OHU TTIOJIb3Y-
FOTCS JUTST 000CHOBAHUS MPAaBUJIBHOCTH CBOCH TTO3UIINH, BHISIBJICHUS IIPUYNH OTKJIOHE-
HUSI CBOUX NEUCTBUI OT YCTAHOBJICHHBIX UMM XK€ CaMUMU HOPM, a TaKXKe ISl KOppeK-
LMY, KOHTPOJISI ¥ OLICHKH BBITIOJTHEHHBIX YICOHBIX IEHCTBUI IO MaTeMaTHKe.

CTpyKTypUpPOBaHHOCTbh MAaTEMAaTUUECKOI'0 3HAHUS TOMOTraeT chopMupoBaTh y yuya-
IIUXCS TIPM CUCTEMHOM HCITOJIb30BAaHMU NEATEIbHOCTHOTO METOma OOYYEHUsS OITBIT
MIPaBOBOr0, OTBETCTBEHHOTO MTOBEICHMSI, TTOMYMHEHNST CBOMX JEMCTBUIT OOIIETTPUHSI-
THIM HOpMaM.

ITockonmbKy M3yYeHMEe MaTeMaTHIeCKUX CTPYKTYp BeIeT K O0Opa3OBaHUIO aleK-
BaTHBIX UM YMCTBEHHBIX CTPYKTYP, COCTABJISIIOIIMX OCHOBY M MEXaHW3Mbl MBIIILICHUS
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¥ oBeneHus yeoBeka Boooine (K. [1maxe), To oBIameHne MHCTpyMEHTapUeM KpUTe-
pUANTBHOI OLIEHKY BBITIOJHSIEMbBIX YIEOHBIX IEMCTBUII IO MaTeMaTHUKeE TTO3BOJISIET yUa-
IIEeMYCsl Ha KaxIOM YpOKe, TP CAMOKOHTPOJIE U pe(IeKCUN COOCTBEHHBIX YYCOHBIX
IEeUCTBUI Ha OCHOBE 3TAJIOHOB, BEIPA0ATHIBATh OTBETCTBEHHOE OTHOIIIEHNUE K BBITIOJTHE -
HUIO U CAMOOLIEHKE HE TOJIbKO MaTeMaTU4YECKUX JAEUCTBUI, HO U JIOObIX IeMCTBUIA Ha
OCHOBE HPaBCTBECHHBIX U COIIMAIBHBIX HOPM, TIPaBUJI IIOBEIEHMSI, posieit 1 popM CcoLm-
AJTBLHOM SKM3HU B TPYIIIaX M COOOIIECTBAX KaK B JKM3HEHHOM MPaKTHKE, TaK U B JIIOO0M
TPYIOBOU NEATEIILHOCTH.

6. Pazsumue mMopaivbHo2o cO3HAHUSA U KOMNEMEHNMHOCIU 8 PeuleHUl MOPAAbHBIX NPO-
Oaem Ha OCHOBe AUMHOCHHO20 6bl00pa, (hopmuposamnue HPAGCHMEEHHBIX HYBCHMIE U HPAG-
CMBEeHH020 N0BEOCHUs, OCO3HAHHO20 U OMBENICIEEHHO020 OMHOUEHUS K COOCMBEHHbIM No-
cmynkam.

OCoOEeHHOCTBIO pelleHUs MaHHBIX 3a1a4 B Kypce aiareOpbl «Y4yCh YUYUTHCS» IUIS
7—9 KJ1accoB SIBIISIETCS TO, YTO CUCTEMATUIECKOE BKITFOUCHHE YUAINXCST B YIeOHYIO Je-
SITEIBHOCTh HAa OCHOBE IESITEIbHOCTHOTO METOAa OOYYeHMUS TIPUIAACT STOMY MPOIIECCY
OoJree TIIyOOKMIA 1 IMIHOCTHBIN XapakTep.

[TpoGieMHbIE cUTyallMM HPaBCTBEHHO-3TUYECKOTO XapakTepa, KOTOPble HEu3-
0eKHO BO3HUKAIOT Y y4alllMXCSl B COBMECTHON y4eOHOM AeSITeIbHOCTU I10 CO3IaHUIO
CHCTEMBbI MaTEeMaTUIECKNUX 3HAHWIA, SBISTIOTCS CBOCOOPa3HBIMU MOAETSIMU PEaTbHBIX
JKM3HEHHBIX TIPO0OJIeM, CBSI3aHHBIX C HOpMaMU TTOBEICHUS M HPAaBCTBEHHOCTU, OTHO-
LIEHU ApYT ¢ ApyroM. TakuM oOpa3oM, yUUTENb MOJy4aeT BO3MOXHOCTh B CBSI3U C TO-
CTaBJICHHBIMU B MX COBMECTHOI AESITeIbHOCTU, a IIOTOMY aKTYaJIbHBIMU U JJUYHOCTHO
3HAYUMBIMU TSI HAX CUTYallsIMU OPraHM30BaTh HA YPOKE WM BO BHEYPOUHOI Iesi-
TEJIbHOCTU BO BTOPOIi MOJOBUHE IHSI OCO3HAHUWE U MPHUHSITUE KaK JUYHON LIEHHOCTU
KaTeropuii MopsiIIOYHOCTH W IIPABAUBOCTH, TEPIIMMOCTH M BETMKOMYIIHSI, BEXKITUBOCTH
¥ YBaXKeHUsI, TIOMOYb UM BEIPA0OOTaTh JOOPOXKEIATEIIBHOCTD M OT3BIBUMBOCTD, KYJIBTYP-
HBIE CITOCOOBI OOIIIEHYSI M HPABCTBEHHOTI'O TIOBEICHUS.

7. Dopmuposarue KOMMYHUKAMUGHOU KOMNEMEHMHOCIU 8 00UeHUU U COmpPYyOHUYe-
cmee co C8ePCMHUKAMU U 83DOCAbIMU 8 Npouecce obpazosamenvroll, yueOHo-ucciedosa-
MeabCKoil, MmeopuecKoil u opyaux 6uoo8 0esmeabHoCmu.

C 3T0ii LIe/TbIO B JAHHOM Kypce IpeIycMOTpeHa paboTa B ITapax, TpyIIiax, COBMECT-
Has McCliemoBaTeIbcKasl M IMPOeKTHasI padoTa (B TOM YHCie, M BO BHEYPOUHOI esITeb-
HOCTH), KOTOpas CTPOUTCS Ha OCHOBE HOPM KOMMYHHUKATHMBHOTO B3aMMOICUCTBUS
U TIPEAIIONIATAET, B YACTHOCTU, OCBOEHUE KAXABbIM YYEHUKOM KOMMYHUKATUBHBIX I10-
3ULUIN «aBTOPa», «ITOHUMAIOIIIETO», «KPUTUKA», «apOUTpar.

Peanuzauus nesiTeIbHOCTHOTO METOIa 00yUYeHHsI O3BOJISIET C(hOPMUPOBATH Y yua-
IIMXCST HE TOJIBKO TIEPBUYHBIN OITBIT BBIXOA M3 CITOPHBIX CUTYallWii, HO ¥ 3HaHWE O0IIIe-
To crioco6a AeiicTBHl B CUTyalli KOH(pJIUKTA, a TAKKE OIBIT YCITEITHOTO ¥ OCO3HAHHO-
To MPUMEHEHUSI 3TOTO CIIoco0a, B pe3yJIbTaTe KOTOPOIro TpeOyeMble YMEHUsI BLIpaOaThI-
BaIOTCS CUCTEMHO U HaJEXKHO.

Tak, Ha ypoKax OTKPBITUSI HOBOTO 3HaHMUS yyallluecsl B Xo1e MOCTPOEHUsI HOBOTO
croco6a AeMCTBUIT IO MaTeMaTHUKe BCeTna CTATKUBAIOTCS C CUTyalleld pa3HBIX MHE-
Huit. [1py 3TOM OHU yCBaMBAIOT, YTO CAMBIIl KOPOTKHIA ITyTh COTJIACOBAHUS TTO3UITNI
3aKJII0YaeTCsl B TOM, YTOOBI ITOHSITh MPUYNHY pa3HOIJACcHsl, a 3aTeM HAlTHU U peaan30-
BaTh CITOCOO YCTpaHEHUS 3TOI MPUYMHBI HA OCHOBE COINIACOBAHHBIX CIIOCOOOB HIeii-
CTBUIA.

DTOT IMyTh OHU TIPOXOAST CHAaYajIa 1Mo PYKOBOACTBOM YUMTENISI, HE OCO3HABas €To,
3aTeM 0000IIaI0T CBOI OMBIT, U MOCJE 3TOr0 CO3HATEIbHO MPUMEHSIIOT MpaBUa, Bbl-
paboTaHHBIC B CBOCH YyUeOHOIT AesiTeTbHOCTU. B mpomecce paGoTHl B ITapax M rpymiax
OHM TPEHUPYIOTCS B CAMOCTOSITETbHOM ITPUMEHEHUN YCBOCHHBIX TIPABIII Pa3pelIeHUST
KOHMIMKTHBIX CUTYaIIUA.

YuebHOe comepkaHUe IT0 anredpe, chopMyIUpPOBAaHHOES B BUAEC YCTKUX W OIXHO-
3HAYHbBIX MPaBWI U AJITOPUTMOB, 00JIeryaeT OCBOEHHUE CIIOCOOOB I'PaMOTHOI'O 0OOCHO-
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BaHMSI CBOCH MO3UIIMHU, pa3peIeHUs ITPOOJIEMHBIX CUTYalluid ¥ TEM CaMbIM ITOMOTAaeT
y4yalmMmcs MepeHOCUTh U3yYeHHbIE CIIOCOObI NEUCTBUIA B (KU3HEHHYIO MTPAKTUKY.

8. Dopmuposanue yennocmu 300p06020 00paA3a HCU3HU, YCEOCHUE NPAGUA UHOUGUOYALL-
HO20 U KOA1eKMUBHO020 (e30NACH020 NOBE0CHUS 8 YPE3BbIMAUHBIX CUMYAUUSX.

Ha ypokax MaTeMaTHUKU 1O Kypcy ajareopbl «Yuych yUuThCs» IJist 7—9 KJ1accoB yya-
1IKecs: MpruoOpPETaoT CUCTEMHBIN OIBIT MPEOAOIEHUS 3aTPYIHEHUIT HAa OCHOBE METONA
pedaeKCUBHOI caMOOpraHu3aliu, OCBaUBalOT U MHOTOKPATHO YCITEIIHO TPUMEHSIIOT
aJaTOpUTMBI 3 (EKTUBHOTO pa3pelIeHusT MpoOJIeMHBIX CUTyallnii (Ha IpUMepe MaTe-
MaTudeckux rnpodnaem). biaaromaps aTomy y HUX GopMupyeTcsi yMeHue BOCIIPUHUMATh
CUTYallUU 3aTPyAHEHUS HE KaK MOBOJ JIsI TPDEBOTU Y OTOPUEHUSI, @ KaK CUTHAJT JIJIsT aK-
TUBHOTO TOMCKa CITOCOOOB M CPENCTB UX MpeonaosieHus. Pa3puTtre BojieBoit camopery-
JISIUM, CIIOCOOHOCTH OCYILECTBIISITh BEPHBIN BHIOOP CTpaTerUu MOBEAECHUS U MPEoao-
JICHWSI BOZHUKIIUX TPYAHOCTEM.

ConepxaHue U METOAMKU Kypca airedpbl «YUychb YUUThCS» MPENNnojaratoT Cu-
CTEMHOE OCBOCHHE yYalllUMHUCSI BCETro KOMILIEKCA OpTraHU3allMOHHO-pedIeKCUBHBIX
nerictBuii. TakuM 06pa3oM, TaHHBIN Kypc CTAHOBUTCS TUIOMIAAKOM, Ha KOTOPOH y yda-
LIMXCS B IPOLIeCCe U3yYEHUsT MaTeMaTUKU (hOPMUPYIOTCS afanTallMOHHbIE MEXaHU3MbI
COXpPaHEHUS U TIOJIEPXKKU CBOETO 3I0POBbsI, MPOAYKTUBHOTO TTOBENCHUST U NEUCTBUS
B JIIOOBIX MPOOJIEMHBIX CUTYaLIUSIX, TPEOYIOIIUX U3MEHEHUS ce0s1 U OKpyXaroleii nei-
CTBUTEJIBHOCTH.

9. Pazsumue onvima 3K0.102uMeCKU OPUCHMUPOBAHHOU PpeqhaeKCUBHO-0UeHOUHOU
U NPAKmMu4eckoll 0estmeabHOCIU 6 HCUSHEHHBIX CUMYAUUSIX.

PasButue ombiTa pehIeKCUBHO-OLICHOYHOM AeSTEIbHOCTH B Kypce ajreOphl « Yaych
YUUThCSI» WIsE 7—9 KJaccoB OCYHLIECTBISIETCS Ha ypokax peduiekcuu 1M o0ydaroliero
KOHTPOJISI 3HAHUH, a TaKKe Ha 3TallaX CAMOKOHTPOJIS U peIeKCUN YIeOHOM mesITeb-
HOCTH YPOKOB BCeX TUIOB. OTbIT CAMONIPOBEPKU U KPUTEPUATIBHOM CAMOOLIEHKU CBOEH
paboThl U yUeOHOI AesSITeJIbHOCTU B 1I€JIOM, BBISIBJIEHUE M KOPPEKLIUMU CBOUX OIIMOOK
BBIpA0ATHEIBAIOT Y YYAIIMXCS OTBETCTBEHHOE OTHOIICHME K COOCTBEHHBIM ICHCTBUSM
Y TIOCTYIMKaM, YTO U COCTaBJIsIeT OCHOBY COBPEMEHHOIO 9KOJOTMYECKOTO MBIIUICHUS
" peIeKCUBHO-OILICHOYHON 1 ITPAaKTUIECKOI NeITeTbHOCTH B JKU3HEHHBIX CUTYAITUSX.

11. Pazsumue 3cmemuuecko2o CO3HAHUS, 0CB0EHUE MBOPHECKOll desAmeabHOCmu Iche-
mu4ecKkozo xapaxmepa.

®opMupoBaHME Y YJIAIIMXCS 3CTETUIECKOTO CO3HAHMS CPENCTBAMM TTpenIMeTa Ma-
TeMaTUKU B Kypce anreOpbl «YUych YUIUThCS» UIs1 7—9 KJ1acCOB OCHOBAHO Ha pe3yJibTa-
Tax UCCICIOBAHUM 3CTETUUECKOI IMPUBJICKATEIIBHOCT MaTeMaTUICCKIX OOBEKTOB, 13
KOTOPBIX CJIEAYET, YTO ICTETUUYECKHE YYBCTBA Yy YUEHUKA MPU U3YYEHUM MaTEeMaTUKU
BO3HUKAIOT Yepe3 BOCIIPUITHC TapMOHNH (HaIIpUMep, CTPOMHOCTHA M YOSIUTETbHOCTH
MaTeMaTUYECKUX PACCYXKIEHUI) U TaKue XapaKTepUCTUKU MaTeMaTU4eCKOro 3HaHMSI,
KaK HEOXXMIAaHHO MTPOCTOE M HAIISIIHOE PEIIeHUE CIOXKHOI 3a1aun, YHUBEPCAIbHOCTh
MaTeMaTUIECKOTO SI3bIKA, BRIPAXKCHIE C €T0 IIOMOIIBbIO B3aMMOCBSI3M BHEIITHE pa3idd-
HBIX SIBJICHUM, yIIOPSIAOYEHHOCTb U CTPYKTYPUPOBAHHOCTh MaTeMaTUYECKUX OObEKTOB,
X BHYTPEHHEE SIUHCTBO.

HuaakTUyeckoit OCHOBOM (hopMUpOBaHMSI MOTUBAIIMU K TBOPYECKOMY TPYIY B TaH-
HOM Kypce SBJISIETCS PUHIIAI TBOPUYECTBA, KOTOPHIf 00ecIeunBaeTcs, Mpexkie BCero,
BO3MOXHOCTBIO JUTS KaX/I0TO YUEHMKA Ha YPOKaX OTKPBITHSI HOBOTO 3HAHUS BKJIIOUATh-
cs B TIPOLIECC CO3MaHUsI HOBBIX CITOCOOOB AeiicTBuil. [ToMuMoO 3TOTO, yyamumcs: cu-
CTEeMAaTUYECKH TIpeiaraloTcs 3aJaHns TBOPUYECKOTO XapaKTepa, TIe UM TpeOyeTCs TIpo-
SIBUTb aKTUBHOCTb, CO3[IaTh UTO-TO HOBOE.

B kypce mpakTHUKYIOTCSI TaKKe TBOpYECKUE JTOMAIITHME 3adaHMsI, TIe yJaIlldMCs
npeiaraeTcs HalTU U MPeacTaBUTh HEKOTOPYIO MH(MOPMALIUIO, TPUAYMAaTh CBOU MPU-
MEPBbI, 3aa4U WIU YPABHEHUS, KOHKPETU3UPYIOLINE U3YYEHHBIN B KJIACCE HOBBIH CITO-
€00 neiicTBUiA, MO0 co3MaTh COOCTBEHHBI MTPOEKT.

Takum o0pa3om, B Kypce aiaredpbl «YUych yUUThCS» ISl 7—9 KJIaCcCOB y y4YalllMXCs
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pa3BUBACTCA 3CTECTUYECCKOE CO3BHAHUE U CbOpMI/IpYIOTCH OIIBbIT TBOp‘IeCKOfl JCATCIbHO-
CTHU C YUETOM CHCHI/I(I)I/IKI/I npeamMeTa MaTéMaTuKM.

Hoctimkenne metanpeaMeTHbix pe3yabTaToB OOII B Kypce «Yuych yYnThCS»

Bo3MOXHOCTb TOCTUXXEHUST METAIIPEAMETHBIX PE3YJIbTaTOB 00pa3oBaHUsl, ONpee-
nmeHHBIX @T'OC, obecrreunBaeTcsT B Kypce aare0phl «YUIych YIUThCs» 1T 7—9 Ki1accoB
B mpouecce (hOpMUPOBAHMS MTO3HABATEIbHBIX, PETYISTUBHBIX 1 KOMMYHUKATUBHBIX
YV]I Ha OcHOBE TEXHOJIOTUU U CUCTEMbI AUAAKTUYECKUX MPUHIUTIOB IETETbHOCTHO-
TO METO/Ia OOYYEHMSI M COOTBETCTBYIOIINX UM COIEPXKaHUST, METOIMK Y METOIMYECKOTO
obecrnieueHns JaHHOTO Kypca.

Bnauvane Ha ypokax mateMatuku B TIIM yuyaniuecs npuoOpeTaroT MEepBUYHBIN
OMBIT BBIMOJTHEHUST ocBauBaeMoro YVYJI. 3ateM opraHu3yeTcss MOTHBALIMS yYalIUXCS
K €ro CaMOCTOSITEIbHOMY BBITIOJTHEHUWIO W 3HAKOMCTBO C COOTBETCTBYIOIIEH HOPMOIA
(IpaBWJIOM, aJITOPUTMOM) BBIMOJHEHUST JaHHOTO YVY/I (Mau CTpYKTyphbl yueOHOI Je-
SITeIbHOCTHU B 1IeioM). [locie aToro yuainuecst yxe 0CO3HaHHO BKJIIOUAIOT U3YYEHHOE
YV]I B npakTHKy 0Oy4eHUsT Ha ypOKaX U BO BHEYPOUHOI IEATEILHOCTH IPU OpraHn3a-
LIMU MPOLIECCOB CAMOBOCIUTAHUS U caMOpa3BUTUs. B 3aBepiiieHue, yyanimumcs mpen-
JlaraeTcsi CaMOKOHTPOJTb n3ydaemMbix Y Y]l 1 00y4aronnii KOHTPOIIb.

Takum o6paszom, popmupoBaHue Kaxaoro YYJI, BXOASIIEro B CTPYKTYpY Y4eOHO
JeSITEIbHOCTU, TIPOXOIUT Yepe3 BCe HEOOXOMUMbIE, METOMOJIOTMYECKN 00OCHOBAHHbBIC
3TAaIbl:

1) onbIT AECTBUS 1 MOTUBALIVS;

2) 3HaHME crlocoba necTBus;

3) TPEHUHT, CAMOKOHTPOJIb U KOPPEKIIMS;

4) KOHTPOIIb.

Wzyyennsle YY]I BKIIOUAIOTCSI B IPAKTUKY KaXXIOTO YPOKa, Uy YYallUXCs TTOCTe-
TIEHHO U TTIO3TAITHO BhIPA0ATHIBAETCSI BECh KOMITJIEKC METaIPEAMETHBIX YMEHUI B COOT-
BercTBUM ¢ TpeboBanusimu IOC.

B HempepbIBHOM Kypce MaTeMaTUKU «YUyCh YUUThCsI» MPpU (DOPMUPOBAHUU KaxK-
noro YVYJ]I yacTh 3TOTO MyTH ydaluecst MpoxXoasT B 1—4 kjaccax Ha4albHOM IIKOJIBI,
3aTeM I10CIeA0BaTeIbHO — B Kypce MaTeMaThKK 5—6 Kjiaccax, ¥ 3aBeplialoT — B Kypce
anreOpsl 7—9 KJ1accoB.

®enepaibHBII TOCYTAPCTBEHHBIN 00pa3oBaTeIbHbIN CTaHAaPT OCHOBHOTO OOIIETO
00pa3oBaHUsl YCTAHABIMBAET CleAylole TpeOOBaHUSI K METANpPEIMETHBIM Pe3yJibTa-
TaM 00pa3oBaHMSI.

1. Ymenue camocmosimenvno onpedeasms yeau ceoezo 00y4eHuUs, Cmagums u gopmy-
auposams 045 ceOst HOBble 3a0a4u 6 y4Ebe U NO3HABAMEAbHOI 0essmeabHOCIU, PA38UEantt
MOMUGHL U UHMeEPeCHl Coell NO3HABAMEAbHOU 0esImeAbHOCHIU.

Ha nauvanbHbIX 3Tanax o0yueHus! Mo Kypcy MaTeMaTUKHU «YUyCh YUYUTBHCS» YIUTENb
Ha sTanax 3 («BbisiBieHUe MecTa U MPpUYKMHBI 3aTpynHeHUs») U 4 («[TocTpoeHue mpoek-
Ta BBIXOJA U3 3aTPyAHEHMUST») YpoKOB B TJIM ¢ TOMOIIbIO MOABOASIIETO AMaora IoMo-
raeT yyalimMcst 0CO3HATh HEOCTATOUHOCTh UMEIOIINXCS Y HUX 3HAHUM 110 MaTeMaThKe,
a 3aTeM IpeajaraeT UM CaMUM MTOCTaBUTh LIeJb CBOECH YU4eOHOI NesITeTbHOCTU, KOPPEK-
TUPYS M YTOUHSISI UX BEPCUHU TOKa 6€3 00paleHns K 001eMy criocoOy 1eIenoaraHusl.

B kypce anredpsl 7—9 Ki1accoB OpraHU3yeTcss MOTUBALIMS YYAIIUXCS K OCBOCHUIO
YMEHMSI CAMOCTOSITEJIbHO CTaBUTD Tepen co0oit yueoHyto 11eab. O000111as MMeIoIuiics
Y HUX OTIBIT, YYaIIUECs MO PYKOBOICTBOM yUUTENsT (PUKCUPYIOT CONEp>KaHUe TIOHSITUS
LIEJTM M aJITOPUTM MOCTAHOBKHU LIEJTM YUYEOHOM NESATENbHOCTH, a 3aTEM Ha CIIEIYIOLINX
aTanax oOy4eHus JeNaloT 3TO CAaMOCTOSITEIbHO, COTIOCTABIISISI CBOU JEHCTBUS C 3TAJIO-
HOM U, IPU HEOOXOIMMOCTH, KOPPEKTUPYS UX. B 3aBepilieHre yyaimmmcs mpeaiaraeTcst
CaMOKOHTPOJIb Y 00yYaloIii KOHTPOJIb YMEHUS BBITIONHATE faHHOe YVY]/I.

OTmeTnM, 4TO ecii B 1 —6 Kitaccax yJainuecst To3HaKOMUJIMCh € OOIIUM CITOCOO0M
1LeJenojaraHusi, To B 7—9 Kiaccax yJaiiuecsi TPeHUPYIOT YyMEHMe CTaBUTh 11eib. B xone
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npoBeneHus 3 1 4 3TaroB ypoka B TIM y4Janmmcst CUCTeMaTUIeCKH MPeIIaracTcs Bbl-
MOJTHATh CAMOKOHTPOJIb, B 3aBEPIIEHUU YIUTETh OpraHuU3yeT o0ydJalolnii KOHTPOJIb
YMEHUS BBITTOJHATH JaHHoe YVY]I.

TakuM o6paszoM, hopMHUpOBaHNE TOTOBHOCTH K IIEJICIIONATaHUIO IIPOXOINUT depe3
BCE€ yKa3aHHbIE BblllIe HEOOXonuMble aTarbl ¢opmupoBaHus YVY/I. B pesynabrate yua-
IIMECsT OBJIANEBAIOT CIIOCOOHOCTBIO CAMOCTOSITEIBHO OIPENEISITh 1IN CBOETO 00yJe-
HUSI, CTAaBUTh U (DOPMYJIMPOBATh ISl ce0sT HOBBIE 3aauM B yueOe, pa3BUBAaTh MOTHBBI
Y MHTEPECHI CBOEH MO3HABATEIBHOM IESATEIbHOCTH.

2. YmeHnue camocmosmensHo nAaGHUPoBaAms nymu 00CHuNceHus ueell, 0CO3HAHHO 6bl-
oupamo Hauboaee 3pghexmusHbvIe CNOCOOL peuieHUs YHeOHbIX U NO3HABAMEAbHBIX 3a0aH.

Texnomormyeckue TpeboBaHus K 4 stamy ypoka B TIM («ITocTpoeHme TIpoekTa
BBIXO/IA U3 3aTPYAHEHUsI») COCTOSIT B TOM, UTO yJyallrdecss B KOMMYHUKAaTUBHOU (popme
00IYyMBIBAIOT ITPOEKT CBOMX OYIyLIMX YUEOHBIX AEHCTBUIA:

CTaBST 1IEJTb;

COITTACOBBIBAIOT TEMY YPOKa;

8vlOUparom cnocoo;

Ccmposim nAaH 0OCMUNCeHUs ueal,
OIIPEEIISTIOT CPEACTBA, PECYPCHI M CPOKM.

Briaromapst atomy, TosIBIsIETCSI BOBMOXKHOCTh OPTaHU30BaTh HajexkHoe (hopMUpo-
BaHME y yJalIuxcs yKaszaHHbIX Y Y/l ImocpeacTBOM MpOBEACHUS MX ONMMCAHHBIM BBIIIIE
nyTeM B 5—9 Kitaccax: onsim — 3Hanue cnocoba — npumeHerue, CamoKoHmpoab U KOppeK-
yus — KoHmpoas. BaxxHO U TO, TIPY TOM y4alllecsl OBJIaAeBalOT KOMMYHUKATUBHBIMU
YMEHUSIMU U CITOCOOHOCTBIO OILICHUBATh BPeMsI, CPEICTBA 1 PECyPCHI IS CBOMX ITJIAHOB,
a Ha CJIeyIolleM dTare ypoka — JOBOIUTh CBOM IUIaHbI 1O UCITOJTHEHUSI.

3. Ymenue coomnocums céou oelicmeus ¢ RAGHUPYeMbIMU Pe3YAbIMAMAmMu, 0CYulecm-
6.451Mb KOHMPOAb C80ell JesAmeabHOCHU 6 npouecce 00CHUNCEHUA Pe3yAbmama, onpeoeisms
cnocoowl delicmeuil 6 pamKax npeoLoNCeHHbIX YCA0GUI U mpeboeaHuil, KOppPeKmuposans
ceou delicmeust 6 COOmeemcmeuu ¢ UsMeHstrowelicsa cumyayueil.

B cooTBeTCTBUM C 00LIMM MOAXOIOM, MIPUHSATHIM B JAHHOM Kypce, (hopMUpOBaHUE
YMEHHSI COOTHOCHTH CBOM JIEUCTBUS C INITAHUPYEMBIMH pe3yJIBTaTaMi W KOHTPOJIHMPO-
BaTh CBOIO JIESITEIBLHOCTh B TPOIIECCEe MTOCTUXKEHUST pe3y/braTta OCYIIEeCTBIsIeTCsT Ha 7
arane ypokoB B T/IM («CamocTosiTenibHasI paboTa ¢ CaMOIIPOBEPKOI ITO 3TAJIIOHY»).
ITpu mpoBeneHWM MAHHOTO 3Talla ydJaliuecsl CaMOCTOSITEIbHO BBITIONHSIOT 3aJaHUs
HOBOTI'O TUIIA, OCYIIECTBIISIIOT UX CaMOIIPOBEPKY, MOIIAroBO CpaBHUBASI C 3TAJOHOM,
BBISIBJITIOT U KOPPEKTUPYIOT BO3MOXKHBIC OIMMOKM, OIPEHEIISIIOT CIIOCOOB! NeHCTBUIA,
KOTOpBIE BBI3BIBAIOT Y HUX 3aTPYAHEHUSI, CTPOSIT TJIaHbI IO UX 10pabOTKe. DTOMY Ke
TIOCBSIICHBI U YPOKU peIeKCUN, HO Ha 3TUX YPOKaX yJallrecss He IIPOCTO BBISIBIISIOT
CBOU MPOOJIEMBbI, a YK€ HEIOCPEICTBEHHO BBIMIOJTHSIIOT KOPPEKIIMIO CBOUX JAENCTBUIA
1 BbIpa0AaTHIBAIOT COOTBETCTBYIOIINE YMEHUSI.

Kaxk n npu ¢popMupoBaHUN BCeX YHUBEPCATbHBIX YICOHBIX ACHCTBUIT B JAaHHOM
Kypce ydaliuecs BHavajle TpMoOpeTaloT MEPBUYHBIN OIBIT BBITTOJIHEHUST M3yYaeMbIX
YV]I, 3areM 3HaKOMSITCSI C HOPMaM# UX BBITIOJTHEHUsI, CDOPMYIMPOBAHHBIMUA B BUIC
MPaBWI M aJTOPUTMOB, W TIOCJE 3TOI0 OCO3HAHHO BHITIOJHSIOT 3TU YHUBEpPCAIbHBIC
TMEeWCTBUSI Ha KaXXIOM YPOKeE 10 MaTeMaTUKe Kypca «YIyCh YIUTBCS».

AnanTaiMoHHble MEXaHW3MBbI TIOBEEHUSI, CITOCOOHOCTh K OBICTPOMY pearmpoBa-
HUIO Ha U3MEHSIOIINECS YCIOBUS XKU3HU U IESITEIbHOCTU BhIpaOaThIBAIOTCS Y YIaIlIUuX-
Cs TIOCPEICTBOM peaiM3allii B 00pa30BaTeIbHOM IIpoliecce TUAAKTUICCKUX TTPUHII -
OB BapMaTUBHOCTU U TBOPYECTBA, OCBOCHUSI UMM CITIOCOOOB pellIeHUs TPOoOIeM TBOp-
YeCKOTO M IIOMCKOBOTO XapaKTepa.

TBopYecKue CrTOCOOHOCTH MPOSIBIISIIOTCS B CTPEMJICHUM OTKPBITH OOIIYI0 3aKOHO-
MEPHOCTD, JIeXKalllylo B OCHOBe Kaxnoro otnejbHoro pemenus (. b. borosBneHnckas).
CrnenoBaTelbHO, CUCTEMHOE TIPMOOPETEHNE OITBITA MOCTPOCHUS OOIIEro Crrocoba Ma-
TeMaTUYECKUX NIEeMCTBUII, OCBOEHME MeToda pedeKCMBHON caMOOopraHu3alyu, 3Ha-

ANENENENEN
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KOMCTBO C OOIIICHAyYHBIMU METONAMU PEIIeHUS NCCIICIOBATEIBCKUX MIPOo0IeM (METOMI
nepedopa, MeTol Npod U OIIMOOK U Ap.) JaeT ydyalluMcs UHCTPYMEHT 3¢ (HEKTUBHOTO
MOBENeHUsI B HECTaHIAPTHOI CUTYaIlUU.

4. Ymenue ouenusamo npaguabHOCH1b 6bIN0AHEHUA YHeOHOU 3a0a4u, cOOCMEEHHbLE 803~
MOXNCHOCIU ee peuleHUs.

Ha 9 stame ypokoB B TIM («Pediaekcusa yueOHOM AesITeILHOCTA Ha YPOKE») T0-
JIOOHBIM e 00pa3oM (opMUpyeTCsl YMEHME BbIpabaThiBaTh CAMOOLIEHKY CBOEM yueb-
Hoi1 nesarenbHOCTH. Ha maHHOM 3Tare (uKCupyeTcs HOBOE ColepKaHue, N3yYeHHOE Ha
YpOKe, OpraHu3yeTcs POoLecC COOTHECEHUS LieJieid U pe3yabTaToOB, COOCTBEHHOM yueo-
HOI1 IeITeIbHOCTU M U3YUYEHHOIO aJITOpUTMa €€ BBIMIOJHEHMS U eaeTCsl BHIBOI O e
addekTnBHOCTY /HEA (D HEKTUBHOCTH.

OlleHMBaTh CBOM BO3MOXHOCTU pEIICHUS] YYEOHBbIX 3afay ILIKOJIbHUKM YydaTcs
B Mpoliecce BhIOOpa COOCTBEHHOIO YpoBHSI paboThl. B yueOHUKaxX BbleIeHbl 00sI3a-
TeJbHbIC M HeOoOs3aTeIbHbIC 3a0aHNsI, TPUHIIAI BApHATUBHOCTU peanu3yeTcs, B 9acT-
HOCTH, TIOCPEICTBOM COCTaBJICHUSI CAMUMM YYaIIUMUCS HEKOTOPOI YacTH KJIACCHOM
¥ JIOMAIITHE paboThI ITyTEM CAMOCTOSTETBHOTO BBEIOOpPA «ITOAXOMSIINX» JJISI HUX IO
KaKMM-TO MpU3HaKaM 3agaHuii. Takum o0pa3oM, OHU CHUCTeMaTUYECKU MPUOOpeTaIOT
OITBIT OLICHKM CBOMX BO3MOXKHOCTEH pelIeHUs y4eOHBIX 3a1ay.

5. Baadenue ocnosamu camokoHmpoas, CAMOOUCHKU, NPUHAMUS PeuleHUll U ocyujecm-
6.1€HUSL OCO3HAHHO020 8b100PA 8 Y1eOHOU U NO3HABAMEAbHOI 0esIMeAbHOCHIU.

®opMupoBaHNE OCHOB CAMOKOHTPOJISI M1 CAMOOIIEHKH, CAMOCTOSITETbHOTO ITPUHSI-
TUSI peLlIeHU I 1 0CO3HAHHOTO BLIOOpa CBOEI 00pa3oBaTe/IbHOM TpaeKTOpUU (popMUpy-
€TCSI B Kypce MaTeMaTUKHU «YUIYCh YIUTHCS» B COOTBETCTBUM C TIPUHSITHIM OOIIUM TTOM -
xonoM Ha 7 artane ypokoB B TJIM («CamocTosiTesibHasi paboTa ¢ caMOIIPOBEPKOIi MO
9TAJIOHY») U Ha ypOKax pedekcun.

ITo Mepe ocBoeHUsT MeToaa pedIeKCUBHON caMOOpraHU3aluKu O0II1e aIrOPUTMbI
YV/, B TOM 4nciae U OEUCTBUI CAaMOKOHTPOJS M CaAaMOOLIEHKHU, COBEPILIEHCTBYIOTCS
¥ YTOUHSIOTCS. Tak, Ha TIepBBIX 3TallaXx 0Oy4eHUs B HAYAJIbHOM IIKOJIE IJIST CAMOKOH-
TPOJIS Y KOPPEKIIUU CBOUX OLIMOOK yJalluecs MPUMEHSIOT MPOCTEM I TPEXIIaroBbli
aaTOpUTM (CM. BapUaHT aJropuT™a 1).

K 4 xnaccy nocne usydyeHusi TeM «AJroput™», «IIporpamma neiicTBuii» OHU CTPOSIT
BapuaHT aJITOPUTMa, KOTOPBII 00Jee TOAPOOHO OMUCHIBACT MTOCISI0BATEILHOCTD ACii-
CTBUIA TP CAMOKOHTPOJIE.

B 5 xnacce maHHBIN BapyaHT aJITOPMTMa €111e pa3 YTOUHsIeTCs (CM. BapUaHT aJlTOpUT-
Ma 2), ¥ yJaliiecst OBJIafeBaloT OOIINM CITOCOOOM CaMOKOHTPOJISI U KOPPEKIINU CBOMX
JNEHCTBUM, KOTOPBI OHU MCTIOIB3YIOT B JaJIbHelIeM B 7—9 Kilaccax U cpeHe 1KoJe.

Kpome Toro, B MeTOOIMYECKOM armapaTe y9eOHMKOB 1—9 KilaccoB MMeeTCsl CUCTe-
Ma CaMOCTOSITEJIbHBIX Y KOHTPOJbHBIX paboT (B yueOHUKE 8—9 KJ1acCOB C ATOH LIeJIbIO
pa3paboTaHbl 9KCIIPECC-TECThI), KOTOPHIC MO3BOJISIOT YUALIUMCS TTOCIE U3YICHUS KaXK-
IO TeMBI M KaXKIOTo paszelia Kypca CIeaTh BBIBOI O MTOCTIDKCHUN / HEMOCTIKCHUN
MOCTaBJICHHBIX 1eeil u 3agady. CucTeMaTHyecKoe UCIOIb30BaHUE 3TaJIOHOB, TO €CTh
COIIACOBAHHBIX B KJIACCE HOPM MaTeMaTUYCCKON IeSITeIbHOCTH, KOTOPBIC YJallIruecs
CaMM CTPOST B XOI€ YPOKOB, ITOMOTaeT UM IPABUJIBHO OINPEAeIIsITh, YTO MMEHHO OHU
YCBOWJIU WX HEe YCBOMJIM (TO €CTh IIPUYMHBI CBOETO yCIIexa / HeycIiexa), U Ha 3TOM oc-
HOBE OCYILECTBISITh OCO3HAHHBIN BHIOOP TPAEKTOPUU CBOETO CAMOPA3BUTHUS B yUEOHOM
M TTO3HABATEIbHOM NESITSIbHOCTSIX.

BoipaboTka oTHOLIEHUST K olIMOKe Kak padoueil cutyauuu, Tpedytolleil Koppek-
LIMOHHBIX AeHCTBUI, HapsiIy C OCBOEHUEM ydalMMUC 3(PHEKTUBHBIX MHCTPYMEHTOB
KOPPEKIINKU COOCTBEHHBIX OIIMOOK (MeTonm pedIeKCUBHOM CaMOOpraHM3aIliu, ajro-
PUTM KCIIPaBIIeHUsI OIIMOOK) (DOPMUPYIOT Y YUAIIMXCSI CITIOCOOHOCTh KOHCTPYKTUBHO
JEeCTBOBATD aKe B CUTYallMU HEycIiexa.

AHAJIOTHIHEIM 00pa3oM (pOpMUPYIOTCSI OCHOBBI CAMOOIICHKH COOCTBEHHOI IesTeITh-
HOCTH Ha ocHOBe 9 3Tana ypokoB B TIIM («Pednekcust yueOHOI 1eSITeTbHOCTH Ha YPOKE» ).
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Bapuanm I:

Bapuanm 2:

Her

1. Onpenesnsito, Kakoe MpaBujIo s 3HAI0
2. IToBTOpSIIO TIPaBUIIO
3. IIpumeHsito mpaBUiIO

[IpoBeps MpaBUIBHOCTH
3aMUCH YCIOBUSI

VcnoBue 3amaHus Her

3armcaHo BCpHO?

¥

3amnuiinm ycioBue
3aIaHUsT BEPHO

Y

IIpoBeps o 06pasiy

A

Pemu moBTOpHO

Y

CpaBHM CBOE pelIeHre
C 3TAJIOHOM
IUTSI CAMOTIPOBEPKH

Ectb

paznuuus’?

[TomuepkHM MECTO OIMOKHI

Y

Omnpenenu MpaBuiIo,
B KOTOPOM JIOMyIlleHa OITMOKa, U Hailau
COOTBETCTBYIOIINIA STAIOH

Y

Hcnpasb omibky Ha OCHOBE
MPaBUIBHOTO MPUMEHEHUS IpaBuia

Y

Ha xaxapiit TUIT OIIIMOKY MpUIAyMaii
WJIV BBIOEPU U3 TIPEMIOKEHHBIX YUUTEIEM
2 aHAJIOTUYHBIX 33JaHUSI, U PEIITU UX

Y

CpaBHU CBOE pellieHue ¢ 00pa3siioM,
IpU HEOOXOIMMOCTH, UCIIPaBh OIITMOKH

Y
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6. Ymenue onpedeassmo nonsamus, cozdaeamo 0000uieHUs, YCIAHABAUGAMD AHAA0OUL,
Kaaccugpuuuposamn, camocmosmeabHo 6bl0Upams 0CHOBAHUSA U KpuUmepuu 045 kaaccugu-
Kauuu, yCmanaeAueanmd NPUMUHHO-CAe0CMBEHHbIE C8A3U, CIPOUMDb A02UHeCKoe PaAccyicie-
Hue, ymozaxarouernue (uHOyKmueHoe, 0e0yKmueHoe U no aHaio2uu) u 0eaams 6t600bl.

Jlornueckue neiicTBUS SIBISIIOTCS OCHOBHBIMU BUAAMU YY€OHBIX IEHCTBUIA TTPU BbI-
TIOJTHEHUM TIPAKTUYECKM BCeX 3aJaHU Kypca MaTeMaTHKU «YUYyCh YUMThCS». Pemmast
3a7a49y U TIpUMEpPHI, YpaBHEHUST M HEpaBEHCTBA, YCTAaHABIMBAs M TIPOIOJIKAST 3aKOHO-
MEpPHOCTHU, MOAEIUPYS OOBEKTHI U MPOIIECCH, CTPOSI AUarpaMMbl 1 TpacduKu, TIpeood-
pa3oBbIBasg (DUTYPHI, YUAIIMECST BHITTOIHSIIOT ISUCTBUS aHAI3a M CUHTE3a, CPaBHEHUS
U1 0000IIeHus, KJacCudUKalMy U aHAJIOTUH, YCTaHABIMBAIOT MPUIMHHO-CIEICTBEH-
HBIE CBSI3U, TIOABOMISIT MO IIOHSTHS, CTPOSIT IOTMUECKHE PACCYKICHUS, 000CHOBEIBAIOT
BBITIOJIHSIEMbIE MU OTepallUu.

3agaHus y9eOHMKOB, HaUMHAasI ¢ caMoro | Kiracca, mogoopaHbl Tak, YTOOBI CUCTeE-
MaTUYEeCKH MPEIOCTABIATh YIAIIMMCS BO3MOXHOCTh TPEHMPOBATh BECh KOMITIEKC JIO-
TUYECKUX OIepalliii 1 HE0OXONMMOCTb YCTaHABIMBATh B3aUMOCBSI3H, JJOTUYECKU 000-
CHOBBIBATh CBOU IEUCTBUS. B hopMmymmpoBKax 3agaHmit 4acTO UCITOIb3YIOTCS 000POTHI
«IIpoananusupyii...», «CpaBHHu...», «4T0 00111eT0?», «BBINMONHYU 3amaHKE TTO 0Opa3Ly»,
«Cnemnaii BeIBOn», «O00OCHYi1 CBOiT 0TBeT», «Pa30eit Ha wactu...» u T.;1. Ho maxe eciu
3TUX 000POTOB HET, TO BCE paBHO pellIeHNEe TTPaKTUICCKI JIF0O0T0 3aIaHusl Kypca MaTe-
MaTUKU TPeOyeT OT yUalnxcsl MOCTPOCHUSI LIETIOYEK JIOTMUECKUX PACCYKICHUA.

B 1—6 kyaccax B paMKax JIOTMYECKOM JIMHUM yYallllecs M3ydaloT TeMbl «Bbicka-
3bIBaHUsI», « BBl BRICKa3bIBaHUIl», «OmipeneneHue», «Jlormueckoe ciegoBaHues, «00-
paTHOe yTBepXIeHue», «OTpuIiaHne BhICKa3bIBaHU» 1 Ip. B 7—9 Ki1accax n3y4atorcs
CJIOXKHbBIE BHICKA3bIBAHUS C COIO3AMMU «U» U «UJIH».

Ha »tux ypokax yJamimecs HE TIPOCTO IMPHOOPETAIOT OIBIT BHIITOTHECHUS JIOTHYE-
CKHUX JIENCTBUI, a GUKCUPYIOT 3TU NSHCTBUS B (hOpME ITAJIOHOB. 3aTeM M3yYeHHBIC
JIOTMYECKME TTOHSITUST UCITOIb3YIOTCS MIPU U3YYEeHUH BCeX TeM Kypca. Takum oopa3om,
CO3IAIOTCS YCIIOBHS HE TOJIBKO IJIST HAIEKHOTO YCBOCHUST CAMUX STUX TIOHSITUI U hop-
MUPOBaHUS YMEHUS UX IPAMOTHOI'O UCIOJIb30BaHMsI, HO U JJIs1 UX TIPUMEHEHUSI B KU3-
HU ¥ TIPAaKTUYECKOM AeATEILHOCTH, a TAKIKe IJIsI OoJiee TITyOOKOT0 U OCO3HAHHOTO YCBO-
€HUs COOCTBEHHO MaTeMaTHUIeCKOTO CONeP:KaHUs Kypca.

7. Ymenue cozoasame, npumenamov u npeodpazoeviéams 3HAKU U CUMBOAbL, MOdeU
U cxembl 0451 peuieHust y1eOHbIX U NO3HABAMEAbHBIX 3a0aH.

MaremaTu4ecKuii SI3bIK MPEACTaBIsieT cO00i 3HAKU M CUMBOJIbI, ONKMCHIBAOIIE
KOJIMYEeCTBCHHBIC OTHOIICHUS 1 IIPOCTPAHCTBEHHBIE (POPMBI OKpYyKaroIero mupa. I1o-
3TOMY 3HAKOBO-CUMBOJIMUECKHE CPENCTBA MaTeMaTUUYECKOTO sI3blka — LUMPHI U OYK-
BBI, 3HAKNM CPaBHCHMS M apu(METHICCKUX ACHCTBUI, MAaTeMaTUUYECKNE BBIPAKCHMS,
reoMeTpuiecKre (GUTyphl, YUCIOBOM JIyd, JUArpaMMBI U TpadUKK U Ip.— CUCTeMaTH-
YEeCKU UCMOJb3YIOTCSI HAa YpOKax MaTeMaTuKU ISl IPeACTaBIeHus] UH(popMaluu, Mo-
eI POBAHUS U3yJaeMBIX OOBEKTOB 1 TIPOIIECCOB OKPYKAIOIIETO MUPa, PEIICHUS yIe0-
HBIX U MMPaKTUYECKUX 3a1a4.

Kpowme Toro, B Kypce MaTeMaTUKU «Y4yCh YUUTHCsI» LIMPOKO MIPEACTABICHBI IIPE/-
METHBIE U TpadUuecKre MOIET CAaMUX MaTeMaTUIeCKIX OOBEKTOB 1 OIlepalnii — Ha-
TypaJIbHBIX, APOOHBIX, IOJOXKUTEIbHBIX U OTPHUIIATEIbHBIX YHCE, apu(pMeTHIeCKUX
JIeUCTBUM, (DYHKIIMOHATBHBIX 3aBUCUMOCTE MEXIy BeJTMIMHAMHK, YPaBHEHMI 1 Hepa-
BEHCTB U Ap. YUalliuecs caMM CTPOSIT MOMEIU 3TUX 00BEKTOB, MMOCTETICHHO OCO3HAaBast
CYTh MaTeMaTUYECKOTO METONa MCCIICIOBAaHMSI PEaIbHOTO MUpa — «yMEHUE Ha3bIBaTh
pasHble Bely onHUM uMeHeM» (A. IlyaHkape).

HaumHast ¢ caMbIX TIEpBBIX YPOKOB 3HAKOMCTBA C TEKCTOBBIMU 3aauyaMU, yJalllie-
csI CUCTEMATUIECKU pPaboTalOT ¢ MX MaTepUAITM30BAHHBIMH MOICIISIMU (CXeMaTHIeCKM -
MM PUCYHKaMU, CXeMaMU, TaOJIUIIaMH), HAIISAHO MPEACTaBISIONINMU CYIIECTBEHHbIE
XapaKTepUCTUKN UCCIEAYEMBIX OOBEKTOB — KOJMYCCTBEHHBIC M MPOCTPAHCTBCHHEIC
OTHOIIEHUST MEXIYy HUMM, B3aUMOCBSI3M MEXIY OOBEKTOM U €ro 4acTsaMu u np. detu
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y4JaTcsl YUTATh U CTPOUTH 3TU MOIEIHN, UCTIONB3YIOT MX [IJIST aHAJI3a M TTIOMCKA PEIICHMS
TEKCTOBBIX 3aJ1a4, MHTePIPETAllMH TTOIydeHHBIX PE3YJIbTaTOB, BEISIBICHUS OOIINX CITO-
COOOB JIEICTBUS BO BHEIIIHE Pa3JIMUHBIX CUTYyalusX. biaromapst aTomMy, OHU HE TOJIBKO
mTyOXKe ycBamBalOT yuyeOHOE colep:KaHMe 0 MaTeMaThKe, HO 1 OBIIaJecBalOT YMEHHUEM
HCTOJb30BaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA IMpencTaBieHrs] MHbOpMaluu IJIst
CO3IaHMSI MOJIEJIeii M3yIaeMbIX OOBEKTOB 1 IIPOIIECCOB.

ITpu 3TOM Ha ITOCTYITHOM JJIS yYaIlMXCsT YPOBHE Mepel HUMU PacKpbIBAIOTCS BCe
TPY OCHOBHBIX 3Talla MAaTeMaTHYEeCKOTO MOIETMPOBAHNS:

1) aran mamemamusayuu deticmeumenbHocmu, TO €CThb IMIOCTPOSHUSI MaTeMaTUIe-
CKOI MOJIEIM HEKOTOPOro ()parMeHTa AeiCTBUTEbHOCTH;

2) Tall u3y4eHus mamemamu4eckoi modeau, TO €CTb ITIOCTPOCHUST MaTeMaTUICCKOI
TEOPUHU, ONTUCHIBAIOIIEH CBOMCTBA IMTOCTPOESHHOI MOMIEN;

3) 3TAall npuUnoICeHUS NOAYHEHHBIX Pe3yAbMamOo8 K peaIbHOMY MUDY.

Taxk, nmpu peleHNM TEKCTOBOM 3aauyl YICHUK YATAET U aHAJIM3HUPYET ee, epeBo-
JIUAT TEKCT Ha 3HAKOBO-CUMBOJIMUECKUI SI3BIK — CTPOUT CXEMbI M CXeMaTUYECKUE pU-
CYHKH, OTPaKaroIlliie YMCIOBBIC U IPOCTPAHCTBEHHBIC OTHOIICHMS MEXKIY OOBEKTaMU,
MpoleccaMu, 1eJbIM OOBEKTOM U €T0 YacTsIMU, 3aTeM paboTaeT ¢ MOJENbIO, MOoJyJyaeT
pe3yabTaT U COOTHOCHUT €T0 C JAaHHBIMU B MCXOMHOM TEKCTE 3a0adm.

DTOT MyTh y4yalIuecd IMPOXOOSIT W NP TOCTPOSHUM MaTeMaTHYECKMX ITOHSTHI
U croco0oB nevicTuii. Ha Bcex aTamax ooydeHus ¢ 1 mo 9 kiacc rnmpeamMeTHbIe U rpadu-
YeCKHEe MOJIEIN ITOMOTAIOT PACKPBITh TTepel YIAIIUMUCST HeIOCTaTOYHOCTh MX 3HAHWIA
1 HEOOXOIUMOCTD ITOCTPOCHUSI HEKOTOPOTO HOBOTO MOHSTHUS Wu aaroputMa. C npyroit
CTOPOHBI, MOIEIH TTO3BOJISIIOT OPTraHU30BaTh MIPOIIECC €TO MPAKTUIECKOTO ITOCTPOCHMS
CaMUMM JETbMU, TO €CTh MPOMTU MEPBbIit 3TAll MATEMATUYECKOTO MOJIETMPOBAHNS.

Ha BTOpOM 3Tarme — sTare n3ydeHus ITOCTPOSHHON MaTeMaTUIECKO MOIENIH, yJa-
IIKECS BEISBIISIIOT CBOMCTBA M3yJYaeMbIX MaTEMAaTHICCKIX 0OBEKTOB 1 Ha 3Tarle MPHJIo-
JKEHUS TIOTYYEHHBIX PE3YJIbTaTOB C MX ITOMOIIBIO PEIIal0T aKTyaJlbHble MPAKTUICCKUE
3agaun (HarmpuMep, CTPOSAT MPUEMBl PAllMOHAIBHBIX BBIUMCICHUM, TIPUMEHSIIOT CBOU
3HaHUS 7151 pELIEHUST TEKCTOBBIX 3ada4 U T.10.).

TakuM 00pa3oM, OHM He IIPOCTO OCBAMBAIOT 3HAKOBO-CHMBOJIMYECKUE CPEACTBA
TIpeaCTaBICHUS MHMOPMALINK IIJIsT CO3TaHMST MOIEeJIeii M3ydaeMbIX 00BEKTOB 1 IIPOIIEC-
COB, HO M TIPUOOPETAIOT HAYaJIbHBIE MIPEACTaBICHMS 00 OOIIeHAyYHOM METOMIE MCCe-
JMIOBaHUS pealbHOTO MUpPa — MaTeMaTUIeCKOM MOJIEITNPOBAHNMN.

8. Cmuicao60e umenue.

B kypce MaTeMaTuKu « Y9yCh YIUTHCS» (DOPMUPOBAHUE Y YIAIITUXCSI HABBIKOB CMBIC-
JIOBOTO YTEHUSI TEKCTOB OCYILECTBIISIETCSI IPU pabOTe C TECTOBBIMU 3aJa4aMu, TEKCTaMU
y4eOHUKa, CIIpaBOYHOI1 TuTepatypoii u MHTepHeT-ucToUYHNKamMu. B KauecTBe Hay4YHO-
ro MHCTPYMEHTa MPU 3TOM MCIOJb3yeTcsl MeTod padboThl ¢ Tekctamu (MPT), pa3pabo-
TaHHBIN B METOIOJIOTMYECKOI Bepcuu Teopu aesateabHocTH (O. C. AHUCUMOB).

Ha mepBoM 3Tarme yuammecsl OBJIaieBalOT HaBBIKAMK ITOHMMAaHUS TEKCTOB 3amad
C OIOPOI Ha HAIVISIAHBbIE MaTepUalibHble M MaTepuaavM30BaHHbIC MOAEIU (CXeMaTH-
YeCKMe PUCYHKU, CXeMBI, TAOJIMIIbI, YMCIOBBIe I OYKBEHHBIC BhIpaxXeHUs ). [1pu atom
WCITONTB3YIOTCS 3aIaui-JIOBYIIKH (C HEITOJHBIMUA JaHHBIMU, JTUITHUMU JTaHHBIMH, He-
peaqbHBIMU YCIIOBUSIMU), 3aIaul B KOCBEHHOU (hopme, 3amaduu, TpeOyIolue oT AeTei
COITOCTaBIIEHUsI TEKCTOB, OOOOIIEHNUS, CAaMOCTOSITEIbHOM (DOPMYJIMPOBKI BOITPOCOB,
BBIOOPA BO3MOXHBIX BAPUAHTOB PEILIEHUS, 3a1a41, UMEIOLIME BHEITHE Pa3IUYHbIE CIO-
JKEThI, HO OMMHAKOBBIC MaTeMaTUIECKIE CTPYKTYPHI, TIOCTPOCHUE MOIEIC TEKCTOBBIX
3a7a4, COCTaBJIEHME 3a/1a4 10 CXeMaM U BbIPaXKEHUSIM U T.1.

Hauunas ¢ 1 kiacca, mnpoBOAUTCSI CUCTEMHasl paboTa Mo 00y4YeHUIO IeTel aHAIU3y
3a/1a4u Ha OCHOBE 3aJaHHOT0 OOIIETO aIropuT™Ma. DTa padboTa MPOA0IKAETCS B OCHOB-
HOI LIIKOJIE 1 K 6 KJ1accy MO3B0oJIsIeT chOPMUPOBATH Y OOIBIIMHCTBA AETEN CITOCOOHOCTD
TIPOBECTU CAMOCTOSITEITBHBIN aHAIN3 JTI000 TEKCTOBOI 3amaum.

B 7—-9 knacce chopmupoBaHHbie Y Y]] cicTeMHO PUMEHSIIOTCSI Ha ypOKax aareophl,
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oTpabaTbIBaOTCA U 3aKperuistores. [Ipu 5TOM akEHT fenaeTcst Ha pa3BUTUE Y yYalllnX-
Cs1 CAMOCTOSITEIbHOCTA B OCBOGHUHU YUYEOHOTO cofiepKaHUsl. YUueOHbIe TEKCThI HaMuca-
HBI TaKUM 00pa3oM, UTOObI y4yaluii (IIpy KeaaHWuK) ObLT CIIOCOOEH CaMOCTOSITEJIbHO
OCO3HATh CMBICTT HOBOTO I1ara 1 MPeJIoXKeHHbIE CIIOCOOBI ICCTBUI. DTO MOCTUTAETCS
Oylarogapsi CTpyKType TeOpeTHUUeCKOro MaTepuraa, oTpaxarolieit Meton pedieKCUBHOM
caMOOpraHM3aluy. 3aJadHbIil pa3mesl CBSI3aH C TEOPETUICCKUM ITOCPEICTBOM CCHIJIOK
tuna: «ConocTaBb CBOE MPENNOI0XEHUE C TPABWIOM Ha CTp. 7», «C IMOMOIIbIO KAKOTO
YTBEPXIeHUS Ha CTP. 34 MOXXHO 00OCHOBATH ITOTYICHHBIN BapUaHT?» U TIp.

Takas cTpyKTypa yueOHUKA TOMOTaeT yJalluMCsl CAMOCTOSTENIbHO paboTaTh C TEO-
pPeTUYECKUM MaTepHraioM, YTO BaXKHO IS Mocienyrolnero ooydyenus: B 10—11 kiaccax
¥ JaJIbHEUIIIEeTOo MpodeCcCHOHATBHOTO CaMOPa3BUTHS KaXI0TO YUeHHUKaA.

9. Ymenue opeanuzogvieamso yueonoe compyoHuU4eCcmeo u COBMeCHHYI0 0esImeAbHOCHLb
C yuumeaem u c6epCMHUKAMU, Pabomams UHOUGUIYAIbHO U 8 2PYnNe: HAX00ums oouiee pe-
weHue u paspeulams KOHGAUKMbL HA 0CHOBe CO2AACOBAHUA NOUUNIL U YHEMA UHMEPecos,
dopmyaupoeams, apeymenmuposams u omcmaueams c60é MHeHue.

CTpyKTypa YpOKOB B TEXHOJOTUM AesTeabHOCTHOro metona (TIM) Bxkitoyaer
B ceOs1 aTarbl, Mpenoaraplire MojlyYeHue pa3HbiX BEPCUll OTBETOB KaK €CTECTBEH-
HBIIT X0 coObITHiA. Tak, Ha 3Tare BEITTOIHEHUS IIPOOHOTO YIeOHOTO AeHCTBUS (3Tar 2)
KaXIbIil yJaluiics rmojayJyaeT CBOIO BEPCUIO OTBETA, U MTOCKOJbKY HOBBIN crocob neii-
CTBMIA ellle He M3ydJasics, TO KaKIbIii U3 HUX CTAJIKMBACTCS C 3aTPYIHEHUEM, HO Y BCeX
OHO pa3HoE: KTO-TO BOOOIIE HE 3HAET, C YETrOo HavyaTh U He MOJTY4YWJI HUKAKOTO OTBETA;
y IPYTMX OTBETHI €CTh, HO OHU OKAa3aJ1Ch HEBEPHBIMU; a KTO-TO IOJIYYMJI BEPHBIN OT-
BET, HO HE 3HAET, KaK eTo 000CHOBATH (BeIb CIIOCO0 JEIICTBMIL elle He N3yJacs).

IToaToMy Bcerma BO3HMKAIOT pa3Hble BEPCUU, MHEHMUS, KOTOPbIE yJalluecs: Mpu-
YYaroTCSI BHUMATEIHbHO M YBAXKUTEIIHPHO BBICTYIIUBATH M 00CYKIaTh. AHAJIOTUIHBIM 00-
pa3oM, TUIIOTE3bl, KOTOPbIE BBIIBUTAIOT yyallliecs Ha 9Tare NpoeKTupoBaHus (atam 4),
TOXE pa3HbIe, HO IIPU 3TOM Kaxaasl U3 HUX MOXeT ITOMOYb HAaliTW BEPHBIil pe3ysIbTar.

Takum obpazomM, obpa3zoBaTesibHas cpefa, Kotopast co3naercs npu padore B TAM
Ha pacCMOTPEHHBIX U APYTUX dTanax ypoka, GOpMUPYET y yYALIUXCSI TOTOBHOCTh BOC-
MIPUHUMATh Pa3IMIHbIC TOUYKU 3PEHUS, BECTH JUAJIOT, COIJIACOBBIBATh ITO3ULINH C yUe-
TOM BCEX BbICKa3aHHBIX MHEHUIA, HAXOOUTh O0IIee pelieHue, hopMyaupoBaTh, apry-
MEHTHUPOBATh U OTCTAaMBaTh CBOE MHEHUE.

Heob6xonuMocTh Ha ypoKax OTKPBITUSI HOBOTO 3HAHUSI COBMECTHO pelliaTh OOIIYIO
3ajJavy TpearojaraeT CUCTEeMHOE UCIOJIb30BaHWE B O0OYYEeHUU TUATOTOBBIX (pOpM 00-
IIEHUS 01 PYKOBOICTBOM YUMTENIsd, TAPHOUM U TPYMHITOBOM (hopM pabOTHI, B XoIe KO-
TOPBIX y yJaliuxcs ¢hopMUPYeTCsl YMEHUE OPraHMW30BbIBaTh y4eOHOE COTPYIHUYECTBO
¥ COBMECTHYIO IESITCIBHOCTD C YIUTEIIEM M CBepCTHUKAMU. JlaHHBIE MeTallpenMeTHBIC
ymeHus popmupytorcs Ha 1—6 u 8—9 sramax ypokos B TIIM, kpome srtamna 7 («Camo-
CTOsITeTbHAs paboTa ¢ CAaMOIIPOBEPKOI 110 STAJIOHY» ), TIIe OTPAa0ATHIBAIOTCS MHAUBUIY -
ajbHbIe HOPMBI PAOOTHI.

B xoze coBMecTHOM AeSITeIbHOCTHY yUallMXCsl B TPYIIax v rapax UCMojb3yeTcs pac-
TIpeaesieHre PoJieil Ha OCHOBE OOIIMX ITPaBMUJI KOMMYHUKATABHOTO B3aNMMOICHCTBUS.
ITpr 3TOM OCHOBHBIM MOTHMBOM JUISI COITIACOBAHHBIX NEWCTBUI M KOHCTPYKTUBHOTO
paspelieHnss KOHOIMKTHBIX CUTYaIldi TTOCPEACTBOM yUeTa MHTEPECOB KaxKIOTO STBIISI-
€TCSI HEOOXOAMMOCTD MOJYYEHUS U MIPENCTABICHUS OOIIEro pe3yaprara: Te, KTO He Cy-
MeJI TOTOBOPUTHCS U TTPABUJILHO OPraHU30BaTh CBOIO PA0OTY,— IIPOUTPHIBAIOT.

10. Ymenue ocoznanno ucnoav3osamo pevesvle cpedcmea 6 cOOMeemcmasuu ¢ 3ada4eil
KOMMYHUKQUUU 0451 BbIPANCEHUS CBOUX MbICAell, NAAHUPOBAHUSL U Pe2yASUUU CBOell Oesimenb-
HOCmu, 61a0eHue yCImHOlU U NUCbMEHHOU PeHblo, MOHOA02UYEeCKOl KOHMEKCMHOI peYbio.

TexHonornyeckoit 0oCHOBOM 3((hEKTUBHOIO TOCTHMKEHUSI YKa3aHHOTO pe3ysibrara
B Kypce MaTeMaTUKHM «YUyCh YUMThCSI» SIBJISIETCS MCIIOJIb30BaHME MPaBU KOMMYHHUKa-
TUBHOTO B3auMoeicTBUs o01eil Teopun aesitrenbHocTr (O.C. AHUCHMOB) U TTO3TAIl-
Hasl Teopus hopmupoBaHusi yMmcTBeHHbIX aeiictBuii (IT. 5. lanbnepun).
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Yyaruecs IUMEIOT BO3MOXKHOCTD IIO3TAITHO OBJIAIeBaTh PEYEBBIMU CPEACTBAMM IS
pelIeHrs] KOMMYHUKATUBHBIX U TTO3HABATEIBHBIX 3aJ1a4 Ha Pa3HbIX YPOBHSIX:

1) BeIpaxkeHHe B P CBOMX YUEOHBIX NEMCTBUI M UX PE3yJIbTaTOB 110 3aJaHHOMY
AJTOPUTMY;;

2) BbIpakeHUEe B PEUU CBOMX yUE€OHBIX ACUCTBUI M UX PE3YJBTATOB MO U3BECTHOMY
AJITOPUTMY B TUTTOBBIX CUTYAIIUsIX;

3) BbIpaxkeHUe B peuyu CBOMX YYEOHBIX NEMCTBUII M UX PE3yJbTaTOB B MOMCKOBBIX
CUTYaIIMSIX 10 3aJaHHOMY OOIIeMy TUTaHy TeMCTBUIA;

4) BBIpaxkeHHE B PEYM CBOUX YUEOHBIX IEUCTBUI M MX PE3YJIbTaTOB B CUTYalIHSIX
TBOPYECKOTO MOUCKA.

IlepBblii BUA peueBOro BHICKA3bIBAHUSI OCYLLIECTBISIETCS Ha 6 aTare ypoka B TIM
(«ITepBryHOE 3aKperieHre C TPOroBaprMBaHEeM BO BHEIIIHEH peun»), Tie KaKablil yya-
IIMiics BHITIONHSIET KOMMEHTHpOBaHUE ((PpoHTAIBHO, ITpH paboTe B TTapax, B TPYIIIax)
TUITOBBIX 3aJJaHUI HA CTOCO0 AEMCTBUIA, MOCTPOSHHBIN HAa JAHHOM YPOKe CAaMUMU yya-
IIMMUCS TIOJ PyKOBOACTBOM YUUTEIS.

Bropoit 1 TpeTuii BUABI pPeYeBOTO BBICKA3BIBAHUS OCYIICCTBIISIIOTCS Ha 8 3Tare
ypoKa OTKpbITUsI HOBOro 3HaHus B TIIM («BxiioueHue B cuctemMy 3HaHMIA U TTOBTOpPE-
HHUE») M Ha YpoKax pedIeKCU. YUalmecs CUCTeMaTHIeCKH MCTIONB3YIOT aJlTOPUTMBI,
MOCTPOCHHbBIE Ha MPEAbIAYIIUX YPOKaX, JJIsI KOMMEHTUPOBAHMS PEILIEHUsT IPUMEPOB,
YPaBHEHUI, MPOCTBIX M COCTABHBIX 3a/1a4 B TUITOBBIX 1 TTIOMCKOBBIX CUTYyalIMsIX (Koraa
aJITOPUTMBbI U3BECTHbBI, HO HE 3aJlaHbl HEMOCPEACTBEHHO).

YeTBepThlli BUA PEUEBOTO BhICKA3bIBAaHMSI OCYILIECTBISICTCS Ha 3—5 aTamax ypoka
OTKPBITUS HOBOro 3HaHus B TAM («BbIsIBIeHMe MecTa M NIPUYMHBI 3aTPYIHCHUS»,
«ITocTpoeHue u peanu3aius MPOEKTa»), a TAKXKe Ha ypokax pedIeKCUU U BHEKIACCHOM
paboTe MpU peIIeHUH TBOPUYECKUX 3a1a9 1 B KOJUICKTUBHOI M MHINBUIYATbHOU TIPO-
eKTHOI1 paboTe, Iie mpeanosaraeTcsi Takxke akTMBHOe ucnoyibzoBaHue cpeacts MKT.
3nech Xe mpenycMOTpeHa MOATOTOBKA U ITPOBEACHUE YUAIIMMUCS TIPEe3eHTAIINI CBOUX
TBOPYECKUX PAabOT, UTO CITOCOOCTBYET Pa3BUTHIO HE TOJIBKO PEUEBBIX CPEICTB, HO U TI0-
3HaBaTEIbHbIX U KOMMYHUKATUBHBIX Y Y/I.

11. @opmuposanue u pazsumue UKT—xomnemenyuii.

ITpu paboTe 1Mo Kypcy MaTeMaTUKH «YUyCh YUUTBHCSI» Ha BCEX BO3PACTHBIX 3TaItax
¢ 1 mo 9 kacc yyaimuecs OBJIaAeBaIOT IIUPOKUM CIIEKTPOM IIEPBUYHBIX HABBIKOB pa-
00ThI ¢ UH(MOPMALIMEN: OHU yYaTCs aHAJIM3UPOBaTh, CPABHUBATH U 00001aTh UH(OP-
MalMIO, OCYIIECTBIISITh €€ CUHTE3 M KJacCU(UKaLIMIO, BECTU 3alIUCh, OCYIIECTBISIThH
MOMCK HeoOXoanMmoit MH(pOpMaK, BBEIACIATh U (PUKCHUPOBATh MH(MOPMALINIO, CHU-
CTeMaTU3UPOBAaTh €€, UHTePIPETUPOBATh, IPEOOPa30BLIBATh, NIepeaaBaTh U XPaHUTD,
MIPEICTABIATh MH(GOPMAILIMIO U CO3MaBaTh HOBYIO B COOTBETCTBUM C ITOCTaBJICHHOM
Y4eOHOI 11eJIbIO.

DopMupoBaHKE YMEHMII OCYILIECTBIISATh IIOMCK HEOOX0AMMOI MHMOPMALIMKU U pa-
00TaTh C Hell peanmayeTcs B ydeOHMKaX JaHHOTO Kypca IT0 HECKOJIBKIM HaIlpPaBICHUSIM:

* LeJeHarpaBJIeHHbIN MOUCK KOHKPETHOI MH(popMauuu (3HaHUI, CTTIOCOOOB Jeii-
CTBMIA) IJIST peIIeHNS YICOHBIX 3a1a4, TIPE3CHTAINI CBOMX TBOPUYECKUX PAOOT M T.1I.;

* OTCBUIKM MO TeKCTaM yUeOHUKOB, HAITIpUMEp, K MPEAbIIYIIMM TeKCTaM U 3aJlaHU-
sIM, CIIPaBOYHBIM MaTepuaiaM, SHIIUKIOICIUSIM U T.1I.;

* TIOMCK MH(POPMALIMU B pa3IMIHBIX HICTOUYHMKAX (B KHUTAX, XXypHajaX, CIIpaBod-
HUKax W SHLUKIONeausX, B ceTu MHTepHeT, B Oecenax co B3pOCIbIMU U AP.) IS Bbl-
TIOJTHEHUS IIPOEKTHBIX Pa0OT 1 MOCIIeAYIOIas paboTa ¢ Heli: aHaIM3 ¥ CUCTEMAaTU3aIInsI
coOpaHHOI MHMOPMAaLUU, TIPEACTaBIeHUE MOJYYeHHO nH(hOPMallii B HY>KHOM BUJIE
(B BUIE TEKCTOB JIUISI IIKOJILHOM Ta3eThl WM OyKJIeTa, HaOpaHHBIX C TIOMOIIBIO KJIaBHa-
Typbl KOMIbIOTEPA, B BUAE PUCYHKOB, TaOJUII, Mpe3eHTallUi, AMarpaMM U T.].).

Vixe B HauaJabHOM IIKOJIE ydyaliuecsl paboTarT ¢ TabauIlaMu, CXeMaMU, MHOXKe-
CTBaMU, CTPOSIT TUarpaMMbI Diiiepa—BeHHa, HaXOmsIT TOOIMHOXECTBA, OObETNHEHUE
U MepeceuyeHre MHOXKECTB, BBITTOTHSIOT UX KJIacCU(MUKALIMIO TI0 3aJJaHHBIM CBOMCTBaM,
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CTPOSIT KPYTOBBIC 1 CTOJI0YATHIC AUATPaMMBI, TpachUKK ABIDKEHHS. DTa paboTa CUCTeM-
HO MPOAOJIKACTCSI B OCHOBHOM IIKOJIE C MCITOJIb30BAaHMEM KOOPAWHAT Ha TUIOCKOCTH,
¢dopmyn u rpadukoB (YHKIMI, YTO JAET HOBBIE BO3MOXKHOCTHU JJISI TIPEACTABICHUST
¥ WHTEPIIPETALINU TTOTYICHHBIX TaHHBIX.

Ha Bcex ypokax MaTeMaTUMKU IIKOJIbHUKMU OBJaleBalOT HAaBHIKOM (DUMKCUPOBAHUS
nHGOPMAIIMU CPEACTBAMU MAaTEeMaTHUECKOTO SI3bIKa — BBIpAXXKCHUI M (hOpMyJI, Tpa-
drkoB 1 cxeM. OHM CaMOCTOSITETLHO CTPOSIT AJITOPUTMBI HOBBIX CITOCOOOB IEMCTBUIA
(MMHeitHBIe, pa3BeTBICHHBIC, IMKIMUECKHE) U (PUKCUPYIOT UX C TIOMOIIBIO OJI0K-CXEM.
PabGorast ¢ TeKCTOBBIMM 3ajadaMy, OHU YUaTCsl BBIACIISITE CYIIECTBEHHYIO MH(pOPMAIIIIO
U TIPENCTaBISITh €€ B (hOpMe CXeMaTUYECKUX PUCYHKOB, IpadMUeCcKUX cXeM, TaOJIuII.
3areM OHM aHAIM3UPYIOT IMOJYICHHYIO TAKUM 00pa3oM MH(MOPMALINIO 1 Ha 3TOi OCHO-
BE pellaloT MOCTaBJIeHHbIE TO3HABATEIbHbIE 3aaUM.

PaspaboraHHass B MTaHHOM Kypce CHCTeMa 3TaJlOHOB ITO3BOJISIET cpOPMUPOBATH
Y yYaIIUXCs HABBIK 1IeJIeHAMPAaBICHHOTO IMMOMCKA B U3BECTHOM MCTOYHUKE HOPMATUBHO
3aJaHHOI MHMOPMALIMU, HYKHOM JUISI pelllieHus 3aa4 1 000CHOBaHMS MTPaBUIbHOCTH
CBOMX HOCHCTBUIA. DTOMY XK€ CIIy>KaT IPUBEICHHBIC B YIeOHUKeE TIpaBIiIa, POPMYIThI, 00-
paslibl pelieHus 3a1a4 U IPUMEpOB.

ITpu moaroToBKe MPOSKTOB BO BHEYPOUHOIT MHAWBUAYAIBHOI 1 TPYIIIIOBOIT padoTe
yyaImecst OCyIIECTBISIOT ITOMCK MH(GOPMAaIIUKA B CUTYAllMN, KOTIa KCTOYHUK MHMOP-
Maluv He u3BecTeH. [1pu 3TOM OHU MCMOB3YIOT CIIpaBOYHYIO JuTeparypy u MHTtep-
HET-peCcypChl, TTOATOTOBKY MPE3eHTAlNil ¢ MCITOIb30BAaHNUEM COBPEMEHHBIX TEXHOJIO-
ruueckux cpeacts (pororpadupoBaHue, ckaHupoBaHue, npe3eHTauuu B Power Point
U T.I.).

12. Dopmuposanue u pazgumue 3K0402UHECK020 MbIULICHUSL, YMEHUE NPUMEHSIMb €20
6 NO3HABAMEAbHOI, KOMMYHUKAMUBHOIL, COUUAAbHOU NPAKMUKe.

B mpoiecce m3ydeHnss Kypca MaTeMaTUKH «YUyCh YYUThCS» I 1—9 KitaccoB
B COOTBETCTBUU C MPUHIIUIIOM 1IEJIOCTHOTO TIPENCTABICHUS O MUPE, BXOJSIILIETO B I -
MAKTHIECKYIO CUCTEMY ACSITEIbBHOCTHOTO MeTona OOYUYeHMSI, Y yJammxcs (hopMUpy-
€TCsl COBpeMEHHasl HayyHasl KapTuHa Mupa. M3yyaemble MaTeMaTU4YeCKUe TTOHSITUS
paccMaTpUBAIOTCA B WX COOCTBEHHOM 3aKOHOMEPHOM Pa3BUTHUHM, B MHOTOO0Opa3uu
OTHOIIEHWI C OPYIUMHU OOBEKTAMU, MOHATHSIMU, SIBICHUSIMU M TIpOIlecCaMU, 4TO
(bopMupyeT npeacTaBIeHNe O MaTeMaTUKe KaK OOIIei MOHITUITHOM 6a3e pa3TnIHBIX
o0JacTeil 3HaHUSI.

TakuMm ob6pa3om, MaTeMaTUYECKOE 3HaHUE MTO3BOJISIET PACKPHITh NIYOMHHYIO CBSI3b
MEXOY SBICHUSIMM, BHEIITHE HUKAK He CBI3aHHBIMU IPyYT ¢ ApyroM. C Ipyroii CTOPOHBHI,
NesITeIbHOCTHBIN MeToa 00yueHusl ToMoraeT cchopMUpPOBaTh y yJalluXcsl JUYHOCTHOE
OTHOIIICHNE K M3yJacMBIM 3HAaHUSIM, HEPaBHOMYIITHOE, OTBETCTBEHHOE OTHOIICHUE
K pe3y/IbTaTaM CBOCH IeSITeIbBHOCTH.

bnaronapst aToMy, cpeacTBaMu MaTeMaTUIECKOTo 00pa30BaHMSI yIAeTCsI BHECTH CY-
IIEeCTBEHHBIN BKJIad B GOpMUpOBaHME 0a30BOTO KOMITOHEHTA 3KOJIOTMIECKOTO MBIIILIC-
HUS 1 9KOJIOTMYECKOTO BOCITUTAHUSI — OCO3HAHMS NIyOMHHOM B3aMMOCBSI3U IIPUPOIbI,
00IIIeCTBa, YeIOBeKa, UX BIMSHUS M 3aBUCHMOCTH IPYT OT IPYTa, a TAKKe BOCIIUTAHUS
Y yYaAIINXCS 9yBCTBA OTBETCTBEHHOCTH 3a CBOM MOCTYITKH.

OTMeTHM, YTO MHOTHE JJUIYHOCTHBIC ¥ METAIIPEAMETHBIE PE3YIbTaThl (POPMUPYIOT-
cs B Kypce ajre0dpbl ONOCPeAOBAHHO: MPH BHINOJHEHUH MHOTHX 3aJaHMIi HA paciu(ppoBKY
MpeIaraloTcsl BEICKa3bIBaHUS U CJIOBA, KOTOPbIE MOTYT MOCTYKUTb ITOBOIOM [UJIST AUC-
KyCCHU Ha TeMy OTHOIIICHMIT MEXITY JIIONbMU, ITATPUOTU3MA, MOPAIBHBIX IIPOOJIEM, OT-
HOILLIEHUS K yueoe.

Tak, HampuMep, B 8 KJ1acce IIpH HaXOXICHUM HAOOJBIIIETO U HAMMEHBIIIETO 3HA-
YeHMST KBaApaTHOTO TpeXwieHa yJalluecss BHICTpauBalOT COOTBETCTBYIOIINE UM OYK-
BBI 110 BO3pacTaHUIO (yOBIBAHUIO) U TTOJTYYAIOT ITOHSTHS: «MCKPEHHOCTh» U «0€CKOPHI-
ctre». M TipemraraeTcst OTBETUTh Ha BOIIPOC, CBSI3aHBI JIM 3TH MOHITHS C TIOHSITHEM
«ApYyK0a».
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B 9 xiacce mist yToUHEeHUS TIPEICTaBICHUS] O TIPUOIMKEHHBIX BBIUMCICHUSIX HC-
MOJIb3YeTCs CoAepKaHUE, OTpaxKarolllee dKOJOTHYecKrue MpoOieMbl Halllell TMIaHEeTh:
«[IpounTaiite cienyroiye MpemIoXKeHUS:

a) B teuenne XX Beka YMCIEHHOCTh HaceJIeHUs MUpa BbIpocia oT 1,65 1o 6 M-
JINapaoB.

6) HecMoTpst Ha OTPOMHYIO POJIb JIECOB, KaXKIyI0 MUHYTY Ha HaIlleil TuTaHeTe BhI-
py6aetcs ot 14 1o 20 ra jieca.

B) C navaia XVII o xonew XX B. ¢ auia 3eMan ucyesno 68 BUIOB MJIEKOITUTAIO-
mux, 130 BUaoB nruil, 28 BUIOB PENTWINIA, 6 BUIOB PBIOLI M 6 BUIOB aMDUOMIi.

MoOXHO M cUMTaTh YKa3aHHbIC YMcia TOYHBIMU 3HAYECHUSIMU JAHHBIX BEJTUYMH.
[MosicauTe cBOIf OTBeT. Kak Ha3bIBarOT TaKue JaHHBIC?»

ITono6Hast paboTa MpOBOAUTCS B Kypce «YUyCh YUUThCS» CUCTEMATUUECKU.
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