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IHosicHUTEbLHAS 3aIMUCKA

Jannas pabouast mporpamma 1o aiaredpe, mpeaMeTHas oonactb «MaTemaTuka ¥ ”HOpPMAaTHKa, COCTaB-
neHa B cootBeTcTBUU ¢ DeneparbHBIM rocyAapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
00pa3oBaH¥sl, HA OCHOBE TPEOOBAaHUH K pe3y/ibTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MTPOrpaMMBbI OC-
HOBHOTO 001Iero oOpazoBanus u ¢ yuétom [IpumepHoii mporpammel o anredpe: Anredpa. 7-9 k. COopHHUK
pabouux nporpamm. / T.A. Bypmuctpopa (PI'OC),c yuerom aBTopckux nmporpamm Munmatok H.I'. «Anrebpa.
Paboune nporpammel. [Ipenmernas nunus yueonukoB FO.H. MakapbrueBa u 1pyrux. 7-9 kimacce»: mocodue
JUTs yauTenei oomeoopa3on. yupexaennii / H.I'. Munaiok. — M.: IIpocsimenne, 2011.

YpoBeHb 00yueHust — 6a30BBIil.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

7 Kjace 8 ki1ace 9 kiacce
MOIYJIb 22 12 12 HTroro
B HEIeJII0 B HeIeJII0 B HEIeJII0
rox roja roa
«Anrebpa 3 102 3 102 3 102 306

YyeOHUKHU:

1. Aunrebpa 7 xnacc: yue6. mmso6iieodpasosat. opranuszanuii / [ FO.H. Makapsrues, H.I'. Muniok,
K.A. Hemikos, C.b. CyBopoga |; mox pen. C.A. Tensikockoro. — M.: [Ipocsemenune, 2016.

2. AunreOpa 8 kiacc: yueb. ansobmeoOpazoBar. opranuzanuii / [ FO.H. Maxkapsrues, H.I'. Muniox,
K.A. Hemikos, C.b. CyBopoga |; mox pen. C.A. Tensikockoro. — M.: [Ipocsemenune, 2017.

3. Aunrebpa 9 kiacc: yueb. ansobueoOpazoBar. opranuzanuii / [ FO.H. Maxkapsrues, H.I'. Muniox,
K.A. Hemikos, C.b. CyBopoga |; mox pen. C.A. Tensikockoro. — M.: [Ipocsemenue, 2014.

B xone npenonaBanus anre6psl B 7 - 9 kinaccax, paboTsl HaJ GOPMUPOBAHUEM Y yUAIIUXCS YHUBEP-
CaJIbHBIX Y4€OHBIX AEUCTBUI cienyeT oOpaiiarb BHUMAaHME Ha TO, YTOOBI OHHM OBJIAJICBAIN YMEHUSIMHU 00-
neyuye0HOT0 XapakTepa, pa3Hoo0pa3HbIMU CIIOCO0aMHU JIEATETbHOCTH, TIPUOOPETATN OTIBIT:
® IUIAHUPOBAHHUS U OCYILECTBIEHUS AITOPUTMHUUECKOMN AESITEIbHOCTH, BBINIOJIHEHHS 3alaHHBIX U KOHCTPYH-
pOBaHMsI HOBBIX aJITOPUTMOB:

e peleHus pa3HOo0Opa3HbIX KIIACCOB 3a/1a4 U3 PA3JIMYHBIX pa3JesioB Kypca, B TOM YHCie 3ajiay, TPeOyIomux
MOUCKA MYTH U CLIOCOOOB pelIeHMS;

® 1CCIIEJIOBATENIbCKOM NIeATENbHOCTH, Pa3BUTHS UAEH, MPOBEACHHS IKCIIEPUMEHTOB, 0000IIEHHs, OCTa-
HOBKH U (hOpMYJIMPOBAaHUS HOBBIX 3ajlay;

® SICHOTO, TOYHOT'O, FPAMOTHOTI'O U3JI0’KEHHUS CBOMX MBICJIEH B YCTHOM U MHCbMEHHOU (popMe, UCTIOTb30BaHUS
Pa3IUYHBIX SA3BIKOB MaTeMaTHKH (CIOBECHOT0, CUMBOJIMYECKOT0, Tpaduueckoro), cBOOOAHOTO Mepexoaa ¢
OJIHOTO SI3bIKa Ha JPYroM JJIs WLIIOCTPAUK, HHTEPIIPETALNY, apTyMEHTAllUU U 0Ka3aTeNlbCTBa;

® TIPOBEACHMS TOKA3aTEIbHBIX PACCYXACHUN, apTyMEHTAIlUH, BBIABUKEHHS TUIIOTE3 U UX 0OOCHOBAHMS;

® TIOMCKa, CUCTEMATHU3alllH, aHAIN3a U KilaccupuKauuy NHPOPMaIUH, UCIIOJIb30BAHUS Pa3HOOOPa3HBIX MH-
(bopMalMOHHBIX HCTOYHUKOB, BKJIIOYasi yueOHYIO U CIIPABOYHYIO JIUTEPATypy, COBpEMEHHbIE HH(OPMAIIMOH-
HbIE TEXHOJIOTHH.

Ileau oOyyenus
OOyuenue anredpe B OCHOBHOM IIKOJI€ HAIPABJICHO Ha JIOCTHKEHHE CIICAYIONIMX IIeTIeH:

B HanpaeéieHuU JINUYHOCHHO20 pa3eumus:



® pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIIICHHS, KYJIBTYpbl peUH, CIOCOOHOCTH K YMCTBEHHOMY 3KC-
IIEPUMEHTY;

¢ (opMupOBaHUE y YUAIIUXCS HHTEIUIEKTYaIbHOW YeCTHOCTH U OOBbEKTUBHOCTH, CIIOCOOHOCTHU K MPE0I0Ie-
HUIO MBICIIUTENILHBIX CTEPEOTUIIOB, BHITEKAIONINX M3 OOBIICHHOTO OTIBITA;

® BOCHHMTaHUE KA4YeCTB JIMYHOCTH, 0OECIIEUNBAIOIIUX COLUATBHYI0 MOOUIBHOCTh, CIOCOOHOCTh IPUHUMATh
CaMOCTOATEIIbHBIC PEIICHMUS;

e (QopmupoBaHHE KaueCTB MBIIUIEHUS, HEOOXOAUMBIX AJIS aJalTalud B COBPEMEHHOM MH()OPMAIMIOHHOM
00I11eCTBE;

® pa3BUTHE MHTEpEca K MAaTEMATUYECKOMY TBOPUECTBY U MaTEMaTUYECKHX CIIOCOOHOCTEH.

B memanpeomemmnom nanpaenenuu:

¢ (QopmupoBaHUE MPEICTABICHUN O MaTeMaTHKe KaK YacTH OOIIEYEeTIOBEYECKON KYIbTYpPhI, O 3HAUUMOCTH
MaTeMaTHKHU B Pa3BUTUH LIUBUIA3ALUU U COBPEMEHHOTO OOIIECTBA;

® pa3BUTHE MPEJCTABICHUIA O MaTeMaTHKE Kak (opMe OMHMCAHUS U METOAE MO3HAHMS JCHCTBUTEILHOCTH,
CO3/IaHHE YCIIOBHUM JUIsl IPUOOPETEHUS IEPBOHAYAILHOTO OIBITAa MAaTEMATHUYECKOI'0 MOJIEIIMPOBAHUS;

¢ (popmupoBanue 00IMX CIOCOOOB MHTEIUIEKTYAJIBbHON IEATEILHOCTH, XapaKTEPHBIX JIJIsI MATEMATHKH U SIB-
JSFOIIMXCSI OCHOBOM TO3HABATEILHON KYJIBTYPbI, 3HAUUMOM JJIs1 Pa3IIMUHBIX c(hep YeTOBEYECKOH eI TeIbHO-
CTH.

B npeomemnom nanpaenenuu:

® OBJIQJICHHE MAaTEMaTHYECKUMH 3HAHUSAMU U YMEHUSMHU, HEOOXOAUMBIMU AJIsl IPOJOJDKEHUSI O0yUEHUS B
CTaplIel 1IKOJIEe WM UHBIX 0011e00pa30BaTEIbHbIX OPraHU3ALNAX, U3YUEHHUS] CMEKHBIX AUCLHUILINH, TPUME-
HEHUS UX B [TIOBCEJHEBHOM KU3HU;

e co3jaHue (pyHIaMeHTa AJis pa3BUTUS MaTEMaTHUYECKUX CIIOCOOHOCTEH, a TaK)Ke MEXaHU3MOB MBIIIUICHUS,
(bopMHpPYEMBIX MaTEMaTHYECKOU AEATEIbHOCTHIO.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

N3ydenue anreGpbl B OCHOBHOM LIKOJIE TA€T BO3MOKHOCTh O0YUaIOLIUMCS JOCTUYb CIIEAYIOLIUX PE3Ylb-
TaTOB:
B nanpaenenuu nuunocmnozo pazeumus:
® yMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTh CBOU MBICIIM B YCTHOM U MUCbMEHHON (hopMe, TOHUMATh CMBICTT
MMOCTaBJICHHOM 3a/]a4M, BRICTPANBATh apTyMEHTAIIUIO, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI;
® KPUTUYHOCTh MBILUICHUS, YMEHUE PACTIO3HABATH JIOTUYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh T1-
noresy ot (hakra;
® [Ipe/ICTaBJIEHUE O MaTeMaTHYeCKON HayKe Kak cepe 4eToBeUeCKOn JIeTeNbHOCTH, 00 JTanax ee pa3BU-
THSI, O €€ 3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIN3ALINN;
® KpEaTUBHOCTb MBIILJIECHUS, HMHUIIUATUBA, HAXOAYUBOCTh, AKTUBHOCTb NP PEIICHUH MAaTEMaTUYECKHUX 3a-
a4
e yMEHHUE KOHTPOJIMPOBATH MIPOLIECC U PE3YJIbTAT yUEOHON MaTeMAaTUYECKOU e TEIbHOCTH;
® CIOCOOHOCTH K SMOITMOHAIBHOMY BOCIIPHUSATHIO MaTeMaTUYECKNX OOBEKTOB, 3a/a4, PEIICHUH, pacCyxkie-
HUH.

B memanpeomemnom nanpaenenuu:

® yMEHHE BUIECTh MATEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYTUX AUCLUUILUINHAX, B
OKpPY KaIOLLEH KU3HH;

® yMEHHE HaXOJUTh B Pa3IMYHBIX UCTOYHHMKAX MH(OPMALHIO, HEOOXOIUMYIO AJIs peIllleHus MaTeMaTH4de-
CKHUX MpOOJIeM, U MPEICTABIATh €€ B MOHATHON (hopMe, IPUHUMATh PELICHHE B YCIOBUSAX HEMOIHON U N30bI-
TOYHOMU, TOYHOM U BEPOSTHOCTHOM MH(pOpMALINH;



® yMEHHE OHUMATh U UCIIOJIb30BaTh MaTEMAaTHYECKHE CPEACTBA HATJSIIHOCTH (rpaduKu, TUarpamMMsl, Tad-
JIMIBI, CXEMBI U JIp.) AJIS WIIIKOCTPALUY, HHTEPIIPETALlMHU, apIyMEHTAIUH;

® yMEHHE BBIIBUTATh TUIIOTE3bI IIPH PEIICHUN Y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh HX MPOBEPKHU;
® yMEHHE IPUMEHATh UHIYKTUBHBIE U JIelyKTUBHbIE CIIOCOOBI PACCyXI€HUH, BUAETh pa3IMyHble CTPATEeruu
pelieHus 3a1ay;

® I[IOHMMaHUE CYIIHOCTH AJITOPUTMHUYECKHUX MPEANNCAHUN U YMEHUE JCHCTBOBATH B COOTBETCTBUU C IIPEJ-
JIO’KEHHBIM aJITOPUTMOM;

® yYMEHHE CAMOCTOSITENIHO CTaBUTH II€IH, BEIOUPATh M CO3AaBATh AJITOPUTMBI JJISl pEIICHUS] YIeOHBIX MaTe-
MaTHYECKHX IpoOiIeM;

® YMCHHE IUNIAHUPOBATH U OCYILECTBIIATH IEATEIbHOCTD, HAIIPABJIICHHYIO HA PEIICHUE 3a/1a4 UCCIIEN0BATEIIb-
CKOTI'0 XapakTepa;

e IIEpBOHAYAJIbHBIEC MPEACTABIECHUS 00 UAESIX U METOJaX MaTeMaTUKHU KaK YHUBEPCAJIBHOM S3bIKE HAYKU U
TEXHUKH, CPEACTBE MOAEINPOBAHUS SBJICHUNA U IIPOLIECCOB.

OO0yuarommuiicss HayuuTes B 7 - 9 kiaccax (1J151 HCIOJIb30BAHMS B NOBCEHEBHOM KU3HM U 00ecredeHus
BO3MOKHOCTH yCHEIIHOTO MPOI0J:KeHUs 00pa3oBaHusi HA 0230BOM YPOBHE)

DJIeMeHTbI TeOPHH MHOKECTB 1 MATEeMaTH4eCKOH JIOTUKH

e OnepupoBaTh Ha 6a30BOM ypoBHe' HOHATHAMH: MHOKECTBO, 2JIEMEHT MHOKECTBA, TOAMHOKECTBO, HPH-
Ha/IJIe)KHOCTB;

® 33jaBaThb MHOXECTBA [1EPEUUCIICHUEM UX DJIEMEHTOB;

® HaXxoAWUTb NepecedeHue, 00bEAMHEHNE, IOJIMHOKECTBO B IPOCTEUIINX CUTYaLUAX;

® IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI JIJIs1 HOATBEPKIACHHS CBOUX BBICKA3bIBAHUH.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

® ICIIOJIB30BaTh TpauuecKoe MPEeACTABICHNE MHOXKECTB Il OMUCAHUS PEAbHBIX MPOIECCOB U SIBICHUH,
IIPU PELICHUH 33]a4 JPYIUX y4eOHbIX MIPEIMETOB.

Yucaa

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUSMHU: HaTypalbHOE YHUCIIO, LIEI0€ YUCII0, OOBIKHOBEHHAs ApO0b,
JecsiTUuHas ApoOb, CMEIIaHHas Apo0b, pallMOHAIbHOE YHUCII0, apUPMETUUECKUN KBaJIpaTHbIN KOPEHb;

® JCNOJIb30BaTh CBOKWCTBA YHCEN U NPaBUIIA JEHCTBUI PU BBIIIOJIHEHUN BBIUNCIICHHN;

® JCNOJB30BaTh MPU3HAKK JENUMOCTH Ha 2, 5, 3, 9, 10 npu BEINOIHEHUH BBIYNCICHUN U PEILIEHUU HECTIOXK-
HBIX 3a7]a4;

® BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YHCENl B COOTBETCTBUU C ITPaBUIIAMU;

® OILIEHMBATh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOT0 YNCIa;

® PpacIO3HaBaTh PALIMOHAIBHBIE U NPPALMOHAJIBHBIC YHCIIA;

® CpaBHUBATH YHCIA.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® OILIEHUBATH PE3YJIbTaThl BEIUMCICHUN MIPH PELIEHUH TPAKTUUYECKHUX 33/]1a4;

® BBINOJHATH CPABHEHUE YUCEIT B PEANIbHBIX CUTYaIUsX;

® COCTaBJISTh YUCIIOBBIE BHIPAYKEHUS MPU PELICHUH TPAKTUUYECKUX 3a7a4 U 3a/1a4 U3 IpYruX y4eOHbIX Mpe-
METOB.

ToxnecTBeHHBIE IPeoOpa3oBaHusA

¢ BhINOJIHATH HECIOXKHBIE MPeoOpa3oBaHus ISl BHIYMCIECHUS 3HAUEHHUI YHMCIIOBBIX BBIPAKEHUH, COoepKa-
IIMX CTENEHHU C IEJIBIM OTPUIIATEIbHBIM MTOKA3aTeNIeM;

® BBINOJHATH HECTIOXKHBIE TPE0Opa30BaHMUs 1IETIbIX BEIPAXKEHUI: pacKphIBaTh CKOOKH, TPUBOAUTH MTOJAOOHbIE
cllaraeMsle;

® CIIOJIb30BaTh (POPMYIIbI COKPAIIEHHOT'O YMHOXKEHHUS (KBapaT CyMMBI, KBa/IpaT pa3HOCTH, Pa3HOCTh KBa/I-
paToB) AJIs YNPOILIEHUS BBIUNCICHUN 3HAUEHUI BBIPAKEHUI;

13pech 1 ganee — pacnosHaBaTb KOHKPETHbIE NPUMeEpPbl OBLLMX MOHATUIA MO XapaKTEPHbIM NPM3HAaKaM, BbINONHATL AMCTBUA B
COOTBETCTBMM C ONpeaeneHUeM M NPOCTENLWMMM CBOMCTBAMM NOHATUIN, KOHKPETU3MPOBATL NPpUMepamu obLime NOHATUA.



® BBINOJHATH HECIOXKHbIE PEe00pa30BaHus APOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAXEHUN C KBAJIPATHBIMU
KOPHSIMH.

B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTHUX NPEIMETOB:

® [IOHMMATh CMBICJ 3aIIMCH YUCJIa B CTAHAAPTHOM BHJIE;

® onepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTAaHAAPTHAsS 3aIIMCh YHCIIAY.

YpaBHeHus1 1 HepaBeHCTBA

e OrnepupoBarh Ha 0a30BOM YpPOBHE INOHSTHUSMHU: PABEHCTBO, YHUCIOBOE PAaBEHCTBO, YPaBHEHHUE, KOPEHb
YPAaBHEHUs, PEIICHUE YPAaBHEHHUs, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABCHCTBA,

® IIPOBEPSTH CIIPABEAINBOCTb YUCIIOBBIX PABEHCTB U HEPABCHCTB;

e peuiaTh JUHEHHBIC HEPABEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOJAIINECS K JIMHEHHBIM;

® peuaTh CUCTEMBI HECJIOKHBIX JINHENHBIX YPABHEHUM, HEPABEHCTB;

® [IPOBEPATH, ABJSIETCS JIM IAaHHOE YUCIIO PEIIEHUEM YpaBHEHMsI (HEpaBEHCTBA);

e pelaTh KBaJpaTHbIE ypaBHEHUsI 110 (opMyJsie KOpHEH KBaJpaTHOIO ypaBHEHHUS;

e 1300paxaTh PELICHUs HEPABEHCTB U UX CUCTEM Ha YHCIOBOW IPAMOM.

B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

® COCTaBJIATh M PELIATh JMHEHHbIE YpaBHEHMsI IIPU PEILIEHUH 3a/1a4, BOSHUKAIOLUX B IPYTUX y4EOHBIX Mpei-
MeTax.

DOyHKIUH

e Haxoaurts 3HaueHue QYHKIUH 110 3aJaHHOMY 3HAUEHUIO apI'yMEHTa;

® HAaxOJUTbh 3HAYECHUE APTYMEHTA 110 33/laHHOMY 3HaYCHHIO (DYHKIIMM B HECIOKHBIX CUTYALUSIX;

® OIpEAEIATH NOJIOKEHHUE TOUKH I10 €€ KOOpAMHATaM, KOOPAUHATHI TOUKH 110 €€ II0JI0KEHUIO Ha KOOpAUHAT-
HOH IIJIOCKOCTH;

¢ 110 rpaduKy HaXOIUTh 00JIACTh OMpEAETICHUS, MHOKECTBO 3HAYCHHN, HYU (DYHKIMH, TIPOMEXKYTKH 3HA-
KOIIOCTOSIHCTBA, TPOMEKYTKH BO3pACTaHHs U YOBIBaHUS, HAUOOJIbIIICE U HAUMEHbIIIEE 3HAUYCHHUS (DYHKIIHH;

® CTpPOUTH rpaduk JIWHEHHON PyHKINU;

® TIPOBEPSTH, SABISETCS JIM AaHHBINA rpaduk rpadukom 3agaHHON GYHKIMH (JIMHEHHOW, KBaIpaTUIHOM, 00-
paTHON IPONOPLUUOHATILHOCTH);

® OmnpeAenaTh NPUOIMKEHHbIE 3HAYSHHUS KOOPAUHAT TOUKHU MepecedeHns rpaduKoB QpyHKIHI.

B noBcenHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEAMETOB:

® 1CNOJb30BaTh rpapuKU peaJbHBIX MPOLIECCOB U 3aBUCUMOCTEN JIJISl OIPEEICHNUs UX CBOUCTB (HanboJib-
I11€ ¥ HaMMEHbIIINE 3HAYEHUs, IPOMEKYTKHU BO3pacTaHUs U yObIBaHUS, 00JIACTH MOJIOXKUTEIbHBIX U OTpHIIa-
TEeJbHBIX 3HAUEHHUH U T.I1.);

® JCNOJIb30BaTh CBOMCTBA JIMHEHHON PyHKIINHU U ee rpadUK Npu pelIeHnH 3a/1a4 U3 IpYTuX y4eOHbIX Mpe-
METOB.

CTaTnCcTHKA M TeOpHs BEPOSITHOCTEH

e lIMeTh NpeACTaBICHUE O CTATUCTUYECKUX XapAKTEPUCTUKAX;

® TPEJCTaBIATH JaHHbIE B BUJE TaONIUIl, AMArpaMMm, rpauKoB;

® YUTaTh UHPOPMALIUIO, IPE/ICTABIECHHYIO B BUE TaOIMIIbI, JMarpaMMBbl, TpadukKa;

® ONpe/ensiTh OCHOBHbIE CTATUCTHUECKUE XapaKTEPUCTHKHU YUCIOBBIX HAOOPOB;

® 1METh MPE/ICTABICHUE O POJIU 3aKOHA OOJIBIIMX YHCENl B MACCOBBIX SIBJICHUSX.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® CPaBHUBATH OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKH, MIOJYYEHHBIE B ITPOLIECCE PELICHUS PUKIIATHON
3a/1a4¥, U3y4ECHUS PEAIILHOTO SIBJICHHUS.

TekcroBble 3a1a4U

e Pemiath HECJIOXKHbBIE CIOKETHBIE 3314 Pa3HbIX TUIIOB Ha Bce apupMeTHUECKHe AeHCTBUS,

® CTPOUTH MOJIETb YCIIOBHUS 3a7aui (B BHJIE€ TaOJIMIIbI, CXEMbl, pUCYHKA WM YPAaBHEHUs), B KOTOPOH JTaHBI
3HAUEHUS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJINYMH, C LIEJIBbIO [IOMCKA PELLIEHUS 3a7a4u;

® OCYILECTBJIATH CIOCO0 MOMCKA pEeUIeHHs 3a7au, B KOTOPOM pacCykJI€HHUEe CTPOUTCS OT yCIOBUSI K Tpebo-
BaHUIO UJIM OT TPeOOBAHHUS K YCIIOBUIO;

® COCTaBJIATH IUIAH PEUICHMS 3a/1a4U;

® BBIJIEISITH dTAIbl PEILICHUS 3aa4ul;

® MHTEPIPETUPOBATH BHIYMCIUTENIBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIIEI0BATh IOTYYEHHOE PELICHHUE 3a/1auH;
® 3HAThH pPa3JIMUYKE CKOPOCTEeH 00BEKTa B CTOSYEH BOJIE, IPOTUB TEUCHUS U 110 TEUECHUIO PEKH;



e peIIaTh 33Ja4X HAa HaXOKICHHUE YaCTH YKCIIa U YHCIIA 10 €T0 YacTH;

e pelaTh 33124 pasHbIX TUIOB (Ha padoTy, HA MOKYIKH, HA JBWKEHHE), CBA3BIBAIOIINX TPH BEITUUMHBI,
BBIIEJIATh 3TU BETMYHUHBI U OTHOLIEHHS MEXKAY HUMU;

® penaTh HECJIOKHBIE JTOTMYECKHE 3a1a4l METOIOM PaCCyKICHUM.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BBIJBUTaTh TMIIOTE3bl O BO3MOXKHBIX IPEEIbHBIX 3HAUEHNAX UCKOMBIX B 33Jja4€ BEJMYMH (J1€/1aTh IPUKUIKY).

HcTopust MaTeMaTuKH

e OnuceIBaTh OTAEIbHBIEC BBIIAIOUINECS PE3YIbTAThI, IOJIYYSHHBIE B X0/1€ Pa3BUTHS MAaTEMAaTUKHU KaK HAyKH;
® 3HATh IPUMEPHl MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3H C OTEUECTBEHHOM U BCEMUPHOU UCTO-
puei;

® [IOHMMATh POJIb MaTEMAaTUKH B pazButuu Poccuu.

MeToabl MaTeMaTUKH

¢ BpiOuparh NOAXOASIINN H3y4YEHHBIA METO/I AJIsl PELICHUS] U3YUYEHHBIX TUIIOB MaTEMaTHUECKUX 3aj1ay;

e [IpuBoauTH MpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B OKpY’Karolled JeWCTBUTEIBHOCTH U IIPOU3-
BEJICHUSIX UCKYCCTBA.

06y4YarLUiCsa NOJIYYUT BO3MOKHOCTh HAYYHTBCA B 7 - 9 KJlaccax AJis o6ecredyeHusi BO3MOXK-
HOCTH YCIIEIIHOT0 NMPOAO/DKEHUSI 06pa30BaHUs Ha 6a30BOM M YIJIyGJIEHHOM YPOBHSAX

DJIeMEeHTbI TEOPUH MHOKECTB M MATEMATHY€eCKOI JIOTHKH

o Onepuposamv’ NOHAMUAMU: MHONHCECME0, XAPAKMEPUCIUKU MHOJICECMEd, dNeMEHIN MHOXCECMEd, MNy-
cmoe, KOHeuHoe U OeCKOHeUHOe MHOMCECMB0, NOOMHONCECMEO, NPUHAOLEHCHOCTb, BKIIOUEHUE, PABEHCINEO
MHOJICECME,;

®  U300pAdNCAMb MHONHCECMBA U OMHOULEHUE MHONMCECE C NOMOWbIO Kpyeos Jiiepa,

® onpeoensimv NPUHAOIEHCHOCIb NEMEHMA MHONCECBY, 00bEOUHEHUIO U NEPECEYeHUI0 MHONCECE,

e 300a8amb MHOJICECMBO C NOMOWbIO NEPEUUCTEHUS INEMEHMOB, CI0BECHO20 ONUCAHUSL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® CIMpoumb YenouKu YMO3aKIOYEHUN HA OCHOBE UCHONIb306AHUSL NPAGUTL TOSUKU,

® LUCNONBL306AMb MHOJCECMEA, ONEPAYUL C MHOICECBAMU, UX 2paduyecKoe npedcmasieHue OJisi ONUCAHUS
PEANbHBIX NPOYECCO8 U SGNEHUL.

Yucaa

o Onepuposamsv NOHAMUAMU: MHOHNCECTNEO HAMYPALbHLIX YUCE]l, MHOMCECHBO YENblX YUCe]l, MHONCECE0
PAYUOHATILHBIX YUCEN, UPPAYUOHATLHOE YUCLO, KBAOPAMHBLI KOPEHb, MHONICECMB0 0elUCmMEUMENbHbIX YUCE],
2eomMempuieckas UHmepnpemayusi HamypaibHblX, YeavlX, PAYUOHATbHBIX, OeUCMBUMENbHBIX YUCEe,

® NOHUMAMb U 0OBACHAMb CMBIC NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

®  GLINOIHAMb GBIMUCIECHUSL, 8 MOM YUCTLE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTIECHULL,

® GLINOIHAMb OKPY2IIeHUE PAYUOHATILHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

® CpasHuBams payUOHANIbHbIE U UPPAYUOHATbHBLE YUCTA,

® npPedCcmasisims PAYUOHAIbHOE YUCIO 8 8UOe 0eCAMUYHOL OpoOU

e YNOPAO0UUBAMb YUC/A, 3ANUCAHHbBLE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU.

B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

® NpUMEHAMb NPABUILA NPUOTUNCEHHBIX GIYUCIEHUL NPU peuleHUl NPAKMUYecKux 3a0a4 U peuenuy 3a0ay
opyaux yueOHbIX npeoMemos;

® GLINOIHAMb CPABHEHUE PE3VIbMAMOo8 8blUUCTIeHUL NPU PeUleHUU NPAKMUYecKUx 3a0a4, 8 mom Yucie npu-
ONUNHCEHHBIX BLIYUCTEHUT,

® COCMAaBNAMb U OYEHUBAMb YUCTOBbLE BBIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ad U 3a0ay U3 opyeux
VUEOHBIX NPEOMEMO8,

® 3anuUCHIBAMb U OKPYIAMb YUCTIOBbIE 3HAUEHUS PEATIbHbIX ENUYUH C UCNONb308AHUEM PA3HBIX CUCTEM U3-
MepeHus.

ToxnecTBeHHBIE IPe0Opa30BaHUsA

23pecb 1 fanee — 3HaTb ONpeAeneHne NOHATUA, YMETb NOACHATb €ro CMbIC/, YMETb MCMO/b30BaTh MOHATME M €ro CBOWMCTBa Npu
NPOBEAEHNN PACCYKAEHWNIA, AOKA3aTENbCTB, PeLleHMM 3a4au.



o Onepuposamv NOHAMUAMU CMENEHU C YeblM OMPUYAETbHbIM NOKA3amenem,

® GLINOIHAMb NPeoOPA308AHUS YENbIX BbIPANCEHUN. 0eUCMEUs C OOHOUNEeHAMU (CLOdHCeHUe, 8blYyUumanue,
VMHOJICEHUE), OetCMBUsL C MHO2OUIEHAMU (CNIOJCEHUe, BbIUUMAaHUe, YMHONCEHUE),

®  GLINONIHAMb PA3IONCEHUE MHOLOUNEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: GblHeCeHUe 3a CKOOKY, epyn-
NUPOBKA, UCNONL30BAHUE (POPMYII COKPAUJEHHO2O0 YMHONCEHUSL,

® Bbl0eNAMb K8AOPAM CYMMblL U PAZHOCMU OOHOYIEHO8,

®  PACKIAOBIEAMb HA MHOJICUMENU KBAOPAMHBIL  MPEXUieH,

® GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPAHCAUUX CIMENEHU C YeTbIMU OMPUYAMETbHLIMU NOKA3A-
mensMuU, nepexoounms Om 3anuci 8 8Ude CMeneHu C YeablM OMPUYAmenbHoIM HOKA3ameem K 3anucl 6 uoe
opoou,

® BBLINOIHAMb NPEOOPA3068aAHUSL OPOOHO-PAYUOHATILHBIX BbIPANCEHULL: COKpaujerue Opooell, npusedenue a-
eebpauueckux 0pobell Kk obujemy 3HaMeHamenio, CJlodCeHUue, YMHOJICeHUe, OelleHue aleebpauieckux opooeil,
8036e0eHuUe anzebpauyecKkoli 0podoU 6 HaMypaIbHYI0 U Yeayr0 OMPUYAMETbHYIO CIeneHb,

®  GLINOIHAMb NPEeoOPA308AHUS BbIPANCEHUL, COOEPIAHCAUUX KBAOPAMHBLE KOPHU,

® gblOCIAMb K8AOPAM CYMMbL UL PAZHOCMU O8YULEHA 8 GbIPAICEHUSIX, COOEPACAUUX KBAOPAMHbIE KOPHU,
®  GLINONIHAMb NPEeoOPA30BAHUS BBIPANCEHUT, COOEPAHCAUIUX MOOYTb.

B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  GLINOIHAMb NPeodPA308AHUS U OCUCMBUSL C YUCTIAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UOe;

®  GLINOIHAMb NPEOOPA308AHUS ANCeOPAUUECKUX BbIPAINCEHUL NPU PEULeHUU 3a0ay OpYeux yueOHbIX npeome-
moe.

YpaBHeHUs] U HEPABEHCTBA

o Onepuposams NOHAMUAMU. YPABHEHUe, HEPABEHCMBO, KOPEHb YPABHEHUsl, pelueHUe HepaseHCmad, PaeHO-
CUNbHbIE YPABHEHUs, 001ACmb onpedelieHus YPaeHeHus (HepageHcmed, CUCMeMbl YPAGHEHUll ulu Hepa-
8€HCMB);

® pewams TUHelHble YPAGHEeHUsl U YPAGHEHUS], C800UMbLE K TUHEUHbIM C NOMOWBIO MONCOCCMBEEHHbIX Npe-
obpazosanuii;

® pewams K8AOpamHule YPAGHeHUs U YPABHEHUS, C800UMbLE K KBAOPAMHBbIM C NOMOWBIO MOHCOECHEEHHbIX
npeobpazoeanull;

® pewams OpoOHO-TUHELIHbIE YPAGHEHUSL,

® pewams npocmeliuiue UppayUoOHaIbHbLe YPAGHEHUS BUOA q/ f(x)=a, \/ f(x)= \/ g(x);

n
e pewams ypasHenus éuoa X =a,
peuiams ypagHeHus CHOCOO0M PA3NONCEHUsI HA MHOMCUMENU U 3AMEHbl NePEMEHHOLL,
UCNOIL3068aMb MEMOO UHMEPBANO08 OJisl peUuleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peulams UHeliHble YPAGHEeHUs U HepABeHCMBA C NapPaMempamu,

Ppeuilamsb HecClodiCHble Keadpamele YpaeHerUusA ¢ napamempom,

Peuamsp HeCloHCHble CUCMEMbL IUHEHBIX YPAGHEHUIL C NAPAMempPamMu;

® peuams HeCl0HCHbIE YPAGHEHUSL 8 YENbIX YUCIAX.

B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

® COCmasnAmy U peuams JUHelHble U K8aopammbvle YPAGHEeHUs, YPAGHEHUS, K HUM C800AUUECs, CUCTEMbL
JIUHEIHBIX YPABHEHUL, HePABEHCE NPU peuleHUl 3a0ay Opy2ux y4eOHblx npeomMemos;

® GLINONIHAMb OYEHKY NPABOON0000UsL Pe3YIbmamos, NOLYYAeMblX NPU PeeHUuU TUHEUHbIX U K8AOPAMHbIX
VPaBHeHUll U CUcmem JUHEHbIX YPAGHEHUI U HePABEHCME NPU PeueHUU 3a0ay Opyeux yueOHbIX npeoMemos;
® gbIOUPAMb COOMBEMCMEYIOWUE YPABHEHUS, HEPABEHCMBA UL UX CUCTNEMb 01 COCMABTIeHUs MaAMeMamu-
ueckou MoOenu 3a0AHHOU PedibHOU CUMYayuL Uil NPUKIAOHOU 3a0ayil;

® yMemb UHMEPNPemupo8ams NOLYYEHHbIU NPU PeUleHUU YPAGHEHUs, HePABEHCIEA WU CUCTEMbL Pe3)b-
mam 6 KOHmeKcme 3a0aHHOU PeabHOlU CUMYAYUU U NPUKIAOHOU 3A0ayU.

DOyHKIUH

e Onepuposamv NOHAMUAMU. PYHKYUOHATbHASL 3A8UCUMOCMb, (DYHKYUS, epapuKr GyHKYuU, cnocoodwl 3a0a-
HUsL QYHKYUU, apeyMeHm U 3HayeHue yHKyuu, 06aacme onpeoeneHus U MHONCeCmeo 3HaA4eHUull QyHKyuu,
HYIU PYHKYUU, RPOMENCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCb OYHKYUU, YeMHOCMb/HeuemHoCmb (yHK-
yuu;



® Ccmpoums epagpuKu TUHeNHo, KeaOpamudHoUu YyHKYul, 00pamuol npoOnOPYUOHATLHOCIU, PYHKYUU 8UIA:
y=~Xny= x5

® COCMasnAmy YpasHeHUus NPSAMOU N0 3A0AHHbIM YCIOBUAM: NPOX0Osauell uepe3 08e MoUKU ¢ 3a0aHHbIMU
KOOpOuHamamu, npoxoosiueti yepe3 OAHHY0 MOUYKY U NapaiieibHol OAHHOU NPAMOU,

® uccnedosamsb QYHKYUI no ee epapuxy;

®  HAXOOUMb MHONCECMBO 3HAYUEHUL, HYU, NPOMENICYMKU 3HAKONOCMOAHCIMEA, MOHOMOHHOCMU K8AOPAMuUY-
HOU (hyHKYUU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWDBIO SPAPUKA PEAbHYIO 3A8UCUMOCHTb UTL NPOYECC NO UX XAPAKMEPUCTUKAM,
® UCNONB3068AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peutleHUU 3a0a U3 Opyeux y4eOHblX npeo-

Memoa.

TekcToBbIe 3a1a4n

o Pewamb npocmole u CIONHCHbIE 3A0aYU PA3HBIX MUNOS, A MAKJCEe 3a0a4 NOSLIUEHHOU MPYOHOCU,

® LUCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CJLONCHLIX 3a0ay Oisi NOCMPOEHUs HOUCKO-
801 CXeMbl U peteHus 3a0a4;

®  paziuuams MoOelb MeKCma U MoOelb peulenus 3a0ayu, KOHCMpPYUposams K 0OHOU MOOeIU peuleHUs He-
CIOJICHOU 3a0ayu pasuvle MOOeaU MeKCma 3a0adu;

® 3HamMb U NpUMeHAMb 004 cnocoba NoucKa peulenus 3a0ay (om mpedo8aHus K YCI08UI0 U OM YCI08UsL K
mpebosanuio),

®  MO0enuposamv paccylicoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pagh-cxemvi,

® BblOeAMb IMANbL PEULEHUSL 3A0aAUU U COOEPAHCAHUE KANCO020 IMANd,

® yuemb GbIOUPAMb ONMUMALLHBLIL MEMOO PeueHUs: 3a0aiu U 0CO3HABAMb 8blOOP Memood, paccmampu-
8amb pasiuuHble Memoobl, HAXOOUMb PA3HLLE PEULeHUs. 3A0aUUl, eCliU 803MONCHO,

® gHANU3UPOBAMb 3AMPYOHEHUs NPU peuleHUul 3a0a4;

®  GLINOIHAMb PA3NUUHbIE NPe0OPA308AHUS NPEONONCEHHOU 3A0aUU, KOHCMPYUPOSAmMb HOBble 3a0a4u U3 OaH-
HOLlL, 8 MOM Yucie 00pamHole;

® UHMEPNPemuUpoOB8amyb GbIUUCIUMENbHbIE PEe3VIbMAambl 8 3adaye, UCc1e008ams NOJAYYeHHOe peuleHue 3a-
oauu;

® QHANU3UPOBAMb BCEBO3MOICHbIE CUMYAYUU 83AUMHO20 PACNONIONCEHUSL O8YX 00BEKMO8 U U3MEHeHUe UX

Xapakmepucmux npu cOBMeCmMHOM OBUNCEHUU (CKOPOCMb, 8PeMsl, PACCMOSIHUE) NPU Peuenuu 3a0ay Ha 08U-
JHcenue 08YX 00beKmMos8 KaK 8 0OHOM, MAK U 8 NPOMUBONOTONHCHBIX HANPABLEHUSX,

® UCCIe008amMb 6CEBO3MOINICHBLE CUMYAYUL NPU PEULEHUU 3A0aY HA 0BUIICEHUE NO PeKe, PACCMAMPUBANb PA3-
Hble cucmeMbl omcyema,

® pewiams pazHooOpa3Hble 3a0auU «HA YACTUY,

® pewams U 000CHOBbIBAMb CBOE peulerue 3a0ay (8blOesimb MAMEMAMUYECKYI0 OCHOBY) Ha HAX0XHCOeHUe
YaACmMuU YUCIA U YUCTA NO €20 YACMU HA OCHOBe KOHKPEMHO20 CMbLCIA Opodu,

® 0Cco3HABAMb U OOBACHAMbL UOSHMUYHOCTD 3A0AY PA3HBIX MUNOS, CE:A3bI8ANOWUX MPU 6eIUYUHbL (HA pa-
bomy, Ha NOKYNKU, HA 0BUNCEHUE), 8bIOEIAMb IMU BETULUHBL U OTMHOULEHUS MeHCODY HUMU, NPUMEHAMb UX NpU

pewenuu 3a0ay, KOHCmpyuposams coOCMeEeHHble 3a0ay YKA3AHHbIX MUNO08,

® g1a0emb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha cMeCU, CNIABbl, KOHYeHmMpayuu,

® pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCTE, CILOHCHbLE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNONb3YS PA3HbIE
cnocoowl;

® pewams nocuyecKue 3a0aiu PazHbiMu CROCObamu, 8 mom yucie, ¢ 08yms OIoOKamu u ¢ mpemsi O1oKkamu
OAHHBIX C NOMOWBIO MabauY,

® peuamsv HeCl0HCHbIe 3A0aYU N0 MAMEMAMUYECKOU CMAmucmuKe;

® 061a0emsb OCHOBHBIMU MEMOOAMU PEUEHUS. CIOMHCEMHBIX 3a0ay. apupmemuyeckuil, areeopauyeckutl, ne-

pebop 8apuanmos, 2eomempuieckuil, epapuieckull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3VUEHHbIMU
CUMyayusix.

B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

® gblOeNAIMb NPU peuleHUul 3a0ay XapaKkmepucmukyu paccmampugaemon 8 3a0aie CUmyayuy, OmiudHsie om

PeanbHbIX (e, om KOMopwix abCmpazuposanucs), KOHCMpYuposams HOGble CUMYayuu ¢ y4emom dmux xa-

PAKmepucmuk, 8 4acmHoCmu, npu peuenuy 3a0ay Ha KOHYeHMpayuu, y4umusléams niomHOCMb 8eecmed;



® pewams u KOHCMPYUpOB8amd 3a0a4u Ha OCHOBE PACCMOMPEHUS PEATbHbIX CUMYAYUL, 8 KOMOPbIX He mpe-
Oyemcsi mOYHbLUI BLIYUCTUMENbHBLL PE3YIbIMam,

® peulams 3a40a4u Ha OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbIE CUCTNEMbl OmcHemad.

CrarucTuKa U TeOpus BEepOSATHOCTE

o Onepuposamv nouamMuUAMU. CMoI6Yamyle U Kpy2osble OUazpammbl, maobauysbl OAHHbIX, cpeoHee apugme-
muueckoe, MeOuaHa, Hauboavuiee u HauMeHbuee 3HAYeHUs. 8blOOPKU, PA3MAax 8bl00PKU, OUCHePCUs U CIAH-
dapmHoe omKIOHeHue, CIYYalHas USMEHUUBOCb,

® u3BIEKAMb UHPOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, Ha OUASPAMMAX, 2PAPUKAX;,

® cocmaesnsmes maoauysl, CMpoUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® npedcmasisimos UH@Gopmayuio ¢ nomowwio Kpyeoe Jiinepa.

B noBceHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® U36EKAMb, UHMEPNPEMUPOBAMb U NPeoObpPA306bl6aMb UHPOPMAYUIO, NPEOCABIEHHYI0 8 MAOIUYAX, HA
ouazpammax, epapurax, Ompaxcarowyio coUCmMaa u XapaKkmepucmuky peaibHulX NPOYeccos U sA81eHUl;

® onpedensims CMamMucmuyecKue Xapakmepucmuku 66100poK no madbauyam, ouazpammam, epapukam, evi-
NOJIHAMb Cpa@HeHl/le 6 3aB8ucumocmu om yeiu pewerusl 3a0ayu.

HcTopusi MaTeMaTHKHU

o Xapaxkmepuzosams 6K1a0 8bl0AIOWUXCI MAMEMATNUKOE 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHbIX 001a-
cmeil,;

® NOHUMAMb POIb MamemMamuxu 8 pazeumuu Poccuu.

MeToanl MaTEMATHKH

o Ucnonw3ys uzyueHHvle Memoobl, NPOEOOUMb O0KA3AMENbCMBO, GbINOHAMb ONPOBEPHCEHUE,

® 8bIOUPAMD U3YUEHHBLE MEMOObl U UX KOMOUHAYUU O/ peuleHUs MamemMamudecKux 3a0ay,

® npuMeHamb npocmeiuiie NPOCPAMMHbIE CPEOCMBA U IEKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbL NPU pe-
WeHUU MAmeMamu4ecKux 3a0au.

CopepxaHue Kypca anre6pbl B 7 - 9 knaccax

Yucaa

PanuonaabHble yncIa

MHOXeCTBO palMOHANBHBIX 4ncen. CpaBHEHHE PallMOHAIBHBIX 4rcel. JlelcTBUS ¢ palMOHAIBHBIMA
yuciaaMu. [lpeocmagnenue payuoHaibHo20 Yucia 0ecamuyHol opoobio.

HppannonajbHble ynciaa

[TonsTne npparmoHansHOTO Yucia. PaciosHaBaHue ppanroHadbHBIX uncel. [IpuMepsl qoka3aTensCcTB

B anreOpe. MpparmoHaisHOCTh Yucia \/E . [Ipumenenue B reomerpun. Cpagnenue uppayuoHaibHblxX Yyuce.
MHnooicecmeo OeticmeumenbHbixX Yucei.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucJioBble U OYKBEeHHbIE BbIPAKEHHS

Bripaxkenue ¢ nepemeHHol. 3HaueHHe BbIpakeHus. [loacTaHoOBKa BeIpa)KeHUI BMECTO MIEPEMEHHBIX.

Henbie BoIpakeHUs

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeNieM U ee cBoicTBa. [IpeoOpazoBaHus BeIpaskeHHH, coieprKallinX cTe-
MIEHH C HATypaJIbHBIM TIOKA3aTeJIeM.

OpnHousieH, MHOTOUIeH. J{eficTBHS ¢ OlHOUIEHaMU U MHOTOWJICHAMU (CJI0KEeHUE, BBIUNTAaHUE, YMHOXKE-
Hue). DopMyITbl COKPAIICHHOTO YMHOKEHHS: Pa3HOCTh KBaPaTOB, KBAIpaT CyMMBI M Pa3HOCTH. Pa3noxeHue
MHOT'O4JIEHa HA MHOXKUTEJIN: BBIHECEHHE O0ILEro MHOXKUTEIIS 32 CKOOKH, epYHINUpOsKd, npumenenue popmyn
cokpaujennozo ymuodcenus. Keaopamuwiii mpexunen, paznodxcenue KaopamuHo20 mpexuieHa Ha MHONMCU-
menu.

Jlpo0HO-panHoHaTIbHbIE BBIPAKEHUS

Crenenp ¢ nenbM nokazaresneM. [IpeoOpazoBanne IpOOHO-ITMHEHHBIX BBIPAKEHHIA: CIIOKEHUE, YMHO-
KEHue, eneHue. Aneebpauieckas Opoobs. J{onycmumbie 3Ha4eHUsA NePeMEHHbIX 8 OPOOHO-PAYUOHATLHBIX 6bl-
paodicenusix. Cokpawenue aneeopauveckux opooeu. l[lpusedenue ancebpauueckux opoobeti k 00wemy 3HameHa-
mento. [lelicmsus ¢ aneeopauieckumu Opoosamu: ClodceHue, 8bluUmaHnue, YMHONCeHue, OelleHue, 8036e0eHue
6 cmeneHy.



Ilpeobpaszosanue svipadiceHul, co0epHCAuUXx 3HaK MOOYJIA.

KBaaparnbie kopHu

Apudmernueckuii KBaapaTHbId KopeHb. [IpeoOpa3oBaHne BbIpaKEHUH, COAEpIKALIMX KBaJIpaTHBIC
KOPHH: YMHOKEHUE, JIeJICHUEe, BBIHECEHNE MHOKUTEIS U3-TI0J] 3HaKa KOPHS, HeCeHUe MHONCUMEISL OO 3HAK
KOpHS.

YpaBHeHUs1 U HEPaBEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHOM.

YpaBHeHus

[lonatue ypaBHEeHUS ¥ KOpHS ypaBHEHUS. [Ipeocmasnenue o pasnocunvhocmu ypasuenuu. Ooracmo
onpeoenenust ypasHerus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEHHOIL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHelHbIX ypaBHEHU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmso kopreii nunetino2o
ypasHeHus. Pewenue nunelinbix ypaguenuu ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBanparnslie ypaBHeHus. Henonnble kBagpaTHbie ypaBHEeHUs. JJUCKPUMUHAHT KBaIPAaTHOTO YPaBHEHHS.
dopMyia KOpHE# KBaJpaTHOTO ypaBHeHHs. Teopema Buema. Teopema, oopamnas meopeme Buema. Peme-
HUE KB/IPAaTHBIX YPaBHEHUH: UCTIONB30BaHUE (POPMYIIBI [T HAXOXKICHHSI KOPHEH, epaghuyeckuti memoo pe-
UleHUsl, PA3I0dHCeHIUe Ha MHOMCUmenu, N0000p KOpHel ¢ UCnoab308anuem meopemvl Buema. Konuuecmao kop-
Hell K8AOPAMHO20 YPABHEHUsL 8 3A8UCUMOCTIU OMm €20 Juckpumunanma. buxeaopammnuie ypasuenus. Ypaene-
HUsl, CBOOUMbLE K JIUHEUHbIM U Keaopamuuim. Keaopamuule ypasueHus ¢ napamempom.

JpoGHO-panMoHa/IbHbIC yPABHEHHUS

Pemenue npocredmmx qpoOHO-IMHEHHBIX YpaBHEHUH. Peuternie 0poOHO-payuoHaIbHbIX YPAGHEHUIL.

Memo0wbl pewienus ypagHeruti: Memoobl pAGHOCUTILHBIX NPeodPA308aHULL, MEeMOO 3AMeHbl NePeMeHHOL,
epaguueckuti memoo. Hcnonvzosanue c60Ucms yHKyull npu peueHuu ypasHeHull.

IIpocmetiwue uppayuonanvuvie ypagneHus 6uoa m =a, m = @.

Vpasnenus suoa x" = a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IBYMs IEpEMEHHBIMU. JINHENHOE ypaBHEHUE ¢ IBYMsI IIEPEMEHHBIMU. [Ipsamasn kak 2pa-
Guueckas unmepnpemayus IUHEUHO20 YPAGHEHUs C O8YMsL NepeMeHHbIMU.

[TonsaTHe cucremsl ypaBHEHUH. Perienre cucremMsl ypaBHEHUN.

MeToap! peteHns CUCTeM JIMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU: epaghuieckuii Memoo, Memoo
C0J4CeHUs, METOJL TTOICTAHOBKH.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBesIMBOCTH HEPABEHCTB IPU
3aJJaHHBIX 3HAYECHUAX MIEPEMEHHBIX.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBA. J01acmb onpedeieHus HepaseHCcmad
(0obnacms 0onyCcmMuUMbIX 3HA4eHUl NePeMeHHO).

PelieHne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xkeaopamuvlx HEpageHCms: UCHONb30GAHUE
ceolicms u epaguka K6aopamuyHou QYHKYUU, Memoo UHmepeanos. 3anuch peuenus KaopamHo2o HepaseH-
cmea.

Pewenue yenvix u 0pobHoO-payuoHanbHbIX Hepasencms MemooomM UHMEPEAILOS.

Cucrembl HEpaBeHCTB

CucTtembl HEPABEHCTB C OJTHOM NEPEMEHHOM. Perienre cucteM HEpaBeHCTB ¢ OJTHOM IEPEMEHHOM: JIN-
HEHHBIX,k6a0pammubix. 1300pakeHue pelIeHns] CUCTEeMbl HEpaBEHCTB Ha YHCIIOBOM MPSAMOM. 3auch pereHus
CHCTEMbI HEpPAaBEHCTB.

DOyHKIUH

IHousitne pyHkumuu

JlexapToBbl KOOpAWHATHI Ha II0cKOCTH. DopMuUpoBaHUe NPpeACTaBIECHUI 0 METaPeIMETHOM MOHSITHH
"koopauHaThl". CriocoObl 3a1aHus QYHKIMA: aHATUTUYECKHA, rpadudeckuii, Tabnuunbli. ['paduk yHKIMH.



[Tpumepsl GyHKIHI, TOTy4aeMbIX B MPOIECCE UCCIEAOBAHUS PA3IMYHBIX PEATBHBIX MPOILIECCOB H PEIICHHS
3ama4. 3HaueHue GyHKIUH B Touke. CBOMCTBA (PYHKIHI: 001aCTh OMpe/IeIeH s, MHOKECTBO 3HAUYCHU, HYJIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YeMHOCb/HeuemHOCmb, TIPOMEXYTKH BO3PACTaHUS U YObIBaHUS, HAUOOJIb-
1ee ¥ HauMeHblee 3HaYeHus. McenenoBanre GyHKINU 110 ee rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie ynkyuu.

Jluneitnasi pyHKIUSA

CgpoiicTBa u rpaduk auHeHHONW (QyHKIMU. YTI0BOH K03 duiment npsamoil. Pacnonoxenue rpadpuka
JMHEWHOW (DYHKIIMH B 3aBUCUMOCTH OT €€ YIJII0BOTO Kod(h(dHUIMEeHTa U CBOOOTHOTO WieHa. Haxoocoenue Ko-
spPuyuenmos 1uneuHou GyHKYuY no 3a0AHHbLIM YCI0BUAM. NPOXONCOEHUE NPIMOL Yepe3 08e MOYKU C 3d-
OaHHBIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU NPIMOLL.

KBagparuunasa pyHkums

CaoticTBa U rpaduk KBagparuuHoi GpyHkumu (mapadona)./locmpoenue epaguxa kK6aopamuuHol QyHK-
yuu no moukam. HaxoxneHue Hyneil KBaapaTHUHOW DYHKIUH, MHOMCECMBA 3HAYEHUL, NPOMEIICYMKOS8 3HA-
KONOCMOSIHCMBA, NPOMENHCYMKO8 MOHOMOHHOCTIL.

OoOpaTHasi IPONOPUMOHAIBHOCTH

k
CaoticTBa QyHKINH V = e IN'unepOona.

I'paduxku pyHKumi.
Ilpeobpaszosanue cpaguxa Gyukyuu y = f(x) 0Ona nocmpoenus 2epa@uxkos GyHKyul 6uoa

y = af (kx + b) + c.
k
FpaqbuxuqbyHKL;m?)’Zﬂer, y=\f{;, Jf:i-'f;, y=‘x‘.

IlocnenoBaTeIbHOCTH M IPOrPECCHH

Yucnosas nocienoBaTenbHOCTb. [IpruMepsl YNCI0BBIX MOCEN0BATENbHOCTEN. beckoHeuHble nocieno-
BaTEIbHOCTU. ApU(METHUECKAs IIPOTPECCHSI U €€ CBOoCTBA. [ eomeTpudeckast mporpeccusi. Qopmyna odouezo
YleHa u CyMMbl N NepeblX UleH08 apudmemuueckoll u ceomempuyeckoli npoepeccui. Cxoosawasncsa ceomem-
puyeckas npozpeccusi.

Penienne TeKCcTOBBIX 32124

3agaum Ha Bce apupMeTHUeCKHe AeHCTBUS

Pemenne TexcToBBIX 3amau apudmerndyeckuM crocodom. Mcnonp3oBanue Tabiuil, CXeM, YepTekeH,
JOPYTUX CPEACTB MPEACTABICHUS JAHHBIX IPU PELICHUU 3aJa4H.

3agaum HA ABUKEeHUE, PA0OTYy M MOKYNKH

AHanu3 BO3MOXKHBIX CUTyaIliil B3aHMHOTO PaCHON0KEHUsI O0BEKTOB MPU MX JBUKEHUH, COOTHOIICHHS
00BEMOB BBHITIOJIHSIEMBIX PabOT ITPH COBMECTHOM padoTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemienne 3aau Ha HaxOXJI€HUE YaCTH YMCJa U YKCIIa IO ero yacTu. PelieHne 3aiay Ha MPOLEHTHI U
nonu. [IppumeHneHne nponopuui Npyu peleHny 3a1ay.

Jloruyeckue 3aga4u

Pemenue nornyeckux 3anad. Peutenue 102utieckux 3a0a4 ¢ nROMoubto epagos, maobauy.

OcHoBHBIE METO/IbI PellieHNsI TEKCTOBBIX 3a1a4:apuMeTHUECKH, anredpandyeckuii, mepedop Bapu-
aHTOB. [lepsuunvie npedcmasienus 0 Opy2ux Memooax peulenus 3a0ay (ceomempuieckue u cpaguyeckue me-
moowt).

CraTucTHKA ¥ TeOpHsi BEePOSTHOCTEH

CraTrucruka

Tabnuunoe u rpaduyueckoe MpeacTaBIeHUe TaHHBIX, CTOIOYATHIE U KPYTOBBIE TUArpaMMBbl, TpaduKH,
MPUMEHEHUE TUarpamMm U rpaduKoB Il OMIMCAHKS 3aBUCUMOCTEN peabHBIX BEJIMYWH, U3BJIeUeHUE HHPOP-
MaIruu u3 Tabnui, auarpamm u rpadukoB. OnucarenbHble CTATUCTHYECKHUE MTOKA3aTeH YUCIOBBIX HAOOPOB:
cpenHee apupMeTHIECKOe, Meduana, Hanboblllee ¥ HauMEHbIIee 3HauYeHUsl. Mepbl pacceuBaHus: pa3max,
oucnepcusi U CmaHoapmHoe OMmKIOHEHUe.

Crny4aiiHasi U3MEHYUBOCTh. MI3MEHUNBOCT IPU U3MEPEHUsIX. Pewarowue npasuia. 3aKkoHoMepHOCmU 6
UBMEHYUBLIX 8ETUUUHAX.



CayuaiiHble cOObITHS

CryqaifHble OTBITHI (IKCIIEPUMEHTHI), dJIEMEHTapHbIC ClydaiiHble coObITHS (McXonbl). BeposTHOCTH
3JIEMEHTapHBIX COOBITHI. COOBITHS B CIIy9allHBIX KCIEPUMEHTAX U OJIATONPHUSTCTBYIONIUE dJIEMEHTAPHBIC
coObITUs. BeposTHOoCTH citydaiflHBIX COOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.
Krnaccuueckue BepOSTHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuil ¢ no-
mouvio ouazpamm Dunepa. Ilpomusononosicnvle cobvimus, 06veounenue u nepeceverue coovimuil. Ilpasuno
cnooicenusi geposimuocmett. Cnyuannwiii evloop. Ilpedcmasnenue sxcnepumenma 6 euoe oepesa. Heszasucu-
Mble cobbimus. YmHooceHue eeposmuocmetl Hezasucumvix coovimutl. [locredosamenvhbie He3agucumble uc-
nvimanus. IlpeacraBienre o He3aBUCUMBIX COOBITHSIX B dKU3HHU.

DJieMeHThl KOMOUHATOPHUKH

Ilpasuno ymnooicenus, nepecmanosku, pakmopuan uucia. Covemanus u uucio covemanuti. Popmyna
yucna couemanuui. Tpeyeononux Ilackans. Onvimul ¢ OOAbUUM YUCTIOM PABHOBOZMOIICHBIX IIEMEHMAPHBIX
cobvimuii. Bviuucienue 6eposmuocmell 8 ONbIMax ¢ NpUMeHeHuem KoOMOUHAmopHuix gopmyn. Mcnvimanus
Bepnynnu. Yenex u neyoaua. Beposmnocmu cobvimuii 6 cepuu ucnsimanuil bepnynnu.

CiyuaiiHble BeJIMYMHBI

3nakomcmeo co cnyuanHvIMy 8eTUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbBIX CAVUAUHbIX 8ETUYUH.
Pacnpeoenenue eeposmuocmeii. Mamemamuuecroe odcudanue. Ce0uicmea Mamemamuiecko20 0HCUOaHUs.
Ilonamue o 3axone 6onvuwux uucen. Mzmepenue eeposmuocmetl. Ilpumenenue 3akoHa 60IbUIUX YUCENL 8 CO-
YUoI02UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecneueHUul Oe30NACHOCIU HACeNeHUs 8 YPe38bIYAlIHbIX CU-
Myayusix.

HUcropust MaTeMaTHKH

Bosnuknoeenue mamemamuxu kax Hayku, smansel ee pazeumusi. OcHosHble pazoenvl mamemamuku. Boi-
odarowuecs MamemMamuKy U ux eKuao 8 pazeumue HayKu.

beckoneunocmv muosicecmea npocmoix uucen. Yucna u onunvl ompesrkos. Payuonanvuvie uucna. Ilo-
mpebHoCcmb 8 uppayuonatvhslx yuciax. [llkona Iugacopa.

3apooicoenue ancedpvr 6 Heopax apupmemuru. An-Xopesmu. Poowcoenue Oyxeennou cumgonuxu. I1.
@Depma, @. Buem, P. /lekapm. Hcmopus 6onpoca o Haxodicoenuu hopmyn KopHell aneeopauieckux ypasHeHutl
cmenenell, bonvuux yemoipex. H. Tapmanws, [oic. Kapoano, HX. Abenw, 3. I'anya.

Tlosenenue memooa KOOpOUHam, NO38OAANULE20 NEPesoOUMb 2eoOMempuieckue 00beKmvl Ha A3bIK al-
2eopwl. Ilosenenue epaguros hynxyuu. P. [exapm, [1. @epma. [Ipumepsl pasnuunsix cucmem KOOpOUHAm.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kpoaukax, yucia Pubonauuu. 3aoava o waxmamuou
docke. Cx00umMocmos 2eomempudeckoll npoepeccuul.

Hcmoku meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvle uepsl. I1. @epma, b. Ilackans, . bep-
nynnu, A.H. Koamoeopos.

Om 3emnedenus k ceomempuu. [lughpazop u eco wxona. @anec, Apxumed. I[lnamon u Apucmomensw. Ilo-
CmpoeHue NpasulbHbIX MHO20Y20abHUK08. Tpuccexyus yena. Keaopamypa xkpyea. Yoeoenue xkyba. Hcmopus
uucna JT . 3onomoe ceuenue. "Hauana" Eexnuoa. JI. Diinep, H.U. Jlobauesckuu. Hcmopus namozo nocmy-
nama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTIU OKPYHCAIOUWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlynel,
3emnu u Connya. Paccmosnus om 3emau 0o Jlyner u Connya. Mzmepenue paccmosinusa om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep, H.U. Jlobauesckuii, I1.J1. Yeoviwes, C.
Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HA8ULAYKUX HAVK, pA3GUmMUE
poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenoviu.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPUAJIA

Ne Copaepxxanue MmaTepuajia Kon-Bo yacos | B Tom uncie KoH-
TPOJIbHBIX PadoT
7 Kaacc
1. Bripaxkenus, Tox1€CTBa, ypaBHEHUS 22 2
2. DOyHKIIUA 11 1
3. CreneHb C HATYpPAJIbHBIM ITOKA3aTEIeM 11 1
4, MHorouieHsl 17 2
5. DopMyIIBl COKPAIIICHHOTO YMHOKCHUS 19 2
6. CucreMbl TMHENHBIX YpaBHEHUN 16 1
7. HrtoroBoe moBTOpeHHE Kypca ainreOpsl 7 Kiaacca 6 1
Hroro: 102 10
8 ki1ace
1. | PantnonanpHbIC TpOOH 27 2
2. | KBagparusie KopHU 17 2
3. | KBagparHbie ypaBHEHHS 23 2
4. | HepaBeHcTBa 18 2
5. | CremneHs ¢ LENbIM OKa3aTEIEM. 7 1
6. | MtoroBoe moBTOpeHME Kypca anreOphl 8 Kiacca 10 1
Hroro: 102 10
9 kJacc
1. | Kagpatnunas QyHKIus 27 2
2. | YpaBHEeHHUSs U HEPAaBEHCTBA C OJHOU IMEPEMEHHOMN 17 1
3. | YpaBHeHus 1 HepaBEHCTBA C IBYMs TEPEMEHHBIMHU 20 1
4, | IIporpeccun 19 2
5. | MroroBoe moBTopeHue Kypca anredpsl 7-9 kinacca 19 1
HTroro: 102 7




KAJIEHJTAPHO-TEMATUYECKHAM IIJIAH

7 KJjace

Ne JaTa
YPOK
a NJ1aH ¢dakr

Tema ypoka

OcHoBHOE codepiKkaHueE 110 TEMaM

OcHOBHbBIE BU/BI J€ATCIBHOCTH

Boipakenusi, ToxkIecTBa, ypaBHeHHd (25 1)
BocnuraTte/bHbIN aCEKT HA YPOKAX MATEMATHKHU: BOCIIUTAHUE YMEHMSI CIIyIIATh APYT Jpyra U BbIPaXaTb CBOIO TOUKY 3PEHUS, YMEHUS YBAKUTEIbHO
OTHOCHTBCS K ONIIOHEHTaM, BOCHUTAHNE HACTOWYMBOCTH, TPYILOJIIOOHS, LIEIeyCTPEMIICHHOCTH, JIF0O03HATEIBHOCTH, aKTUBHOCTH, (POPMHUPOBAHUE OOILICTIPUHS-

Hayku, omanvl eé pazeumus. OcHogHbie
pazoenvl mamemamuku. Bwioaowuecs
Mamemamuxky U ux 6K1A0 8 pazeumue
HAYKU.

MHOXECTBO palliOHATBHBIX YUCE.
MHO0XeCTBO, 3JIEMEHT MHO>KECTBA,

ThIX HOPM MOBE/ICHHS — BEKJIMBOCTH, BbIIEPKAHHOCTH, TMUCUUIIMHBI M TAKTA.
1. [ToBTOpenue. Apobu Jpobu 0OBbIKHOBEHHBIE U JecATUYHbIe, | HaXoAuTh 3Hau€HUs 4MCIOBBIX BBIPAKEHUH, MpUMe-
nepexoa OT OHOM (HOPMBI 3aITUCH JPO- | HATH pa3HOOOpaA3HBIE CIIOCOOBI U TPUEMBI BBIYHCICHHS
Oeii Kk Ipyroi. 3HAYEHUI JPOOHBIX BBIPAKEHU, COAEpPKAIIUX OOBIK-
HOBEHHbIE U JIECATUYHBIE APOOU.
IlepexoauTh OT 01HOI (HOPMBI 3aMKCH YUCET K IPYTroi
(mpeoOpa30BbIBATH JIECATUUYHYIO IpOOb B OOBIKHOBEH-
HYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUYHYIO JIECATUYHYIO ApOOb).
2. IToBTOpenue. [IpoueHTsI [IpouenTsl, 3anuchk NpoueHTOB B Buje | [IOBTOPUTH alrOpUTMBI pelieHus 3a1ad.
JipoOu 1 JpoOu B BUJIE TIPOLICHTOB.
Tpu OCHOBHBIE 3a/layd Ha TPOLIEHTHI,
peleHne 3aa4 U3 peaJbHOU MPAKTUKH.
IIpuMeHeHHe Mpomopuui IIpU pele-
HUU 33]1a4.
3. [TonsiTue parmonansHoro yucna | [lonstue panmonanbHOro uucna, 3a- | CpaBHMBATB U YIIOPSA0YMBATH pallMOHAIbHBIC YHCIIA.
IIUCh, CPAaBHEHUE, yIopsAiounBaHue pa- | OKpyrisTh 4ucia.
MOHAIbHBIX YHCEIL.
4. YucnoBble BBIpaKEHUS Bosnuknoeenue  mamemamuxu  kax | [103HAKOMHMTBCS C IOHATUAMMU YUCT0BOE BbIPAIICEHUE,

aﬂee6pauqec1coe 6blpasiceHue, 3HaA4YeHUue 6blpadiCeHUA,
donycmwwoe u Hec)onycmwwoe SHAYeHUe 6blpadsitCeHUAsl.
Haytmn,cn HaXOIWUTh 3HAYCHHUEC YHCIIOBOI'O BBIPAXKEC-
HUS TIPU 3aJaHHBIX 3HAYCHUAX.




YPOK Aata Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHOBHBIE BU/IbI 1eATEIbHOCTH
a NJIaH ¢dakr

noMHOXecTBO. [lepecedenue u 00b-
€AMHEHUE MHOXeCTB. UUCIIOBbIE BbIpa-
JKEHUs, 3Ha4CHHE BhIpaxkeHus. Jle-
CTBHUS C pallMOHAIbHBIMH YU CIaMHU.
BrIunciieHre 4iCIOBBIX BBIPAKEHUM.

5. [eiicTBUs ¢ pauMOHAIbHBIMU [evicTBus ¢ paunoHanbHbIMK ynciaamMu. | Hay4uThCs BBITOJIHATD ACHCTBUS HAJl YMCIIAMU: CKJla-

YUCIIAMU Ilpeocmasnenue payuonanvno2o yucaa | qblBaTh, BBIMUTATh, YMHOXKATh U ACIUTH JECITUYHBIE U

Ooecsimuunoll 0poowro. YNCIOBBIC BhIpa- | OOBIKHOBEHHBIE JIpOOW; HAXOAUTh BBIPAKCHHS, HE
JKEHUS, MIOPAIOK JIEUCTBUMA B HUX, UC- | UMEIOIIUE CMBICIA.
MoJib30BaHue CKoOOk. Pemenue 3amau | [IoBTOPUTH aIrOPUTMBI pEIICHUS 33/1a4.
Ha HaXOXJCHUE YacTH YHCIa U YUCIIA
10 €0 YaCTH.

6. Bripaxenus ¢ nepeMeHHBIMHU 3apoorcoenue ancebpol 6 neopax apug- | [I03HAKOMUTBCS C TIOHATUAM 3HAUEHUE BbIPANCEHUSL C

memuxu. An-Xopesmu. Pooxcoenue 6yk- | nepemenHbiMuU, 061aCmMb OONYCMUMbBLX 3HAYEHULL nepe-
eennou cumeonuxku. 1. Depma, D. | menHoll.
Buem, P. Jlexapm Bpipaxenus c nepe- | HayuuTbcsi HAX0UTh 3HAaUEHUE alreOpandeckoro Bbl-
MeHHbIMU. YuciaoBoe 3HaueHHE OyK- | paKeHHs IpU 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX;
BEHHOI'O0 BBIPAKEHMUSI, OTIIMYME YUCIIO- | ONPENEIATh 3HAUEHHS] IMEPEMEHHBIX, MPU KOTOPBIX
BBIX M OYKBEHHBIX BBIPAKCHUM. MMEET CMBICII BBIPAaKEHUE.

7. Beipaxenus ¢ nepeMeHHBIMHU Jomnyctumble 3HaueHus nepeMeHHbIX. | HayuMTbest 3anuceiBath (GOpMysibl; OCYLIECTBJIATH B
YucnoBble TOJCTAHOBKU B OYKBEHHBIX | OYKBEHHBIX BBIPQKEHUSIX UHCIIOBBIE MOJCTAHOBKU U
BhIpakeHMsX. [TocTaHoOBKa BBIpake- BBIIOJIHATH COOTBETCTBYIOIINE BBIYUCICHHUSL.

HUW BMECTO MepeMEHHbIX. DOPMYIIbI.
Boeruucnenns mo gpopmynam.
8. CpaBHeHnue 3HaueHul Boipaxke- | CpaBHEHHE pallMOHAIBHBIX YHCEIL. Ilo3HAKOMUTBCA  C  TIOHATUEM  HEPABEHCMBO.
HUU CpaBHeHuE 3HaUEHU BbIpaXKEHUI. Hayuurtbcst cpaBHUBaTh 3Hau€HUS] OYKBEHHBIX BbIpa-
Crporue u HeCTporue HepaBeHCTBaA. JKEHUI TIPU 33/IaHHBIX 3HAUEHUSIX BXOJAIUX B HUX TIe-
PaBeHCTBO OYKBEHHBIX BBIPAKCHHIA. PEMEHHBIX, UCIOJIb3YsI CTPOTUE U HECTPOTHE HEPABEH-
CTBaA.
9. CaoiicTBa 1eMCTBUI HaJ YUC- Yucnosoe paBeHcTBO. CBOWCTBA YnC- HayuynTbcsi IpUMEHATh OCHOBHBIE CBOWMCTBA CIIOXKE-

JJaMH

JOBBIX paBeHCTB. CBOMCTBA NeCTBUI
Haj yuciamu. [I[puMeHeHre cBOMCTB
JIEUCTBUN HAJl YACIIAMH IIPU HAXO0XKJIe-
HUW 3HAYCHHI YHCIOBBIX BHIPAKECHHUIA.

HUSI 1 YMHOKEHHUSI YU CETT; CBOMCTBA IEVCTBUN HAJ| YUC-
JJaMH TIPU HAXOXJAEHUU 3HAYEHUW YHCIIOBBIX BBIpaXKe-
HUMH.




YPOK Aata Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHoBHbBIE BUbI 1eSITEJIbHOCTH
a NJIaH ¢dakr
10. CaoiicTBa AeCTBUM HaJ| YnC- CaoiictBa neiictBuid Haj uncinamu. Pe- | HayunThesst NpPUMEHATh TNPHOOpPETEHHbIE 3HAHMS,
JaMu LICHHE JIOTUYECKUX 3a1a4. Pewenue 10- | yMEHUs, HaBbIkM Ha Ipaktuke. IloBTropuTh anro-
2UYecKUx 3a0ay ¢ NOMowbio 2pagos, | pUTMBI PELICHUS JIOTHYECKUX 3a/1a4.
mabauy.
11. ToxnectBa. ToXXneCTBEHHBIE PaBencTBo ¢ nmepemennoi. ToxaecTBo. | [103HAKOMHMTBCSI C IOHATUSIMH TOXHCOECMBO, MOAHCOe-
IpeoOpa3oBaHus BHIPAKEHUI Jloka3zarenbcTBO TOXAECTB. Toxae- cmeeHHble npeodpa306anus, MmoiO0ecmeenHo paghvle
CTBEHHbIE IPe0Opa30BaHusl. 3HAYeHUs.
[TpaBuna npeoOpa3oBanus CyMM U ipo- | HayunThess NPUMEHATh NpaBWIIO IpeoOpa3zoBaHUs
U3BEJICHUH, MpaBWJIa PACKPBITHS CKO- | BBIPQXKEHUH; J0Ka3bIBATh TOXAECTBA M Npeodpazo-
OOK U NpHUBEAECHUS MOJOOHBIX cllarae- | BbIBaTh TOXJAECTBEHHBIE BhIPAKEHUS.
MBIX.
12. ToxnecrBa. ToXIECTBEHHBIE Pemenue tekcToBeix 3ana4d apupmern- | [loBTOpUTH apupmMeTHyecKkuii Criocod peuieHus 3a-
npeoOpa30BaHus BbIPAKEHUN 4eCKUM criocoOoM. Mcronb3oBanue Jiad.
Ta0JINL, CXEM, UEepTEKEH, IPYrux
CPEICTB IIPECTABJICHUS JaHHBIX IIPU
pEIIeHNH 3a]auu.
13. ToxnectBa. ToxxnecTBEHHBIE ToxnectBo. JlokazaTenbcTBO TOXAECTB.| HayunThes, HCIONB3Ysl TOXKIECTBEHHbIE NTPeodpa3o-
peoOpa3oBaHus BEIpAKEHUI ToxaecTBeHHbIE TpeoOpa30BaHUs. BaHUs, PacKpbIBaTh CKOOKH, TpyNIHUpoOBaTh 4HCIA,
Pemienue TeKCTOBBIX 3a/1a4 apu(MeTH- | IPUBOAUTH MOAOOHbIE cIaraeMble.
yeckuM criocoboMm. Hcnonb3oBanue | [loBropuTh apudmMeTudeckuii crocod pemeHus 3a-
TabMUI, CXeM, 4YepTexei, Apyrux | gad.
CPEJICTB MpPEJCTaBICHUs JTaHHBIX MpPH
pELIECHUN 3aJauH.
14. KonTposbHnas padora Nel YMeHue HaxouTh 3HaueHus yucioBbiX | HayuuTbes: NpUMEHSTh TNPUOOPETEHHbIE 3HaAHMS,

((BLIpa)KCHI/IH " TOXIACCTBA»

BBIPQXXEHUI; OCYIIECTBISATh B OYKBEH-
HBIX BBIPAXKEHUSIX YHMCIIOBBIE MOJACTA-
HOBKH U BBITIOJIHATH COOTBETCTBYIOLIUE
BBIYMCIICHUS; CPaBHHMBATh 3HAYEHUS
OYKBEHHBIX BBIPOKEHUH MPU 3aJaHHBIX
3HAUYCHUSIX TEPEMEHHBIX; TPUMEHSTh
CBOMCTBA JIEMCTBUM HAJ YUCIAMU MPU
HaXOXXJIEeHNH 3HAYEHWH YHCIIOBBIX BBI-
paXEHUH; BBINOIHATh TOXK/IECTBEHHBIE
peoOpa3oBaHusl.

YMCHUS, HABBIKH Ha ITPAKTHUKE.
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15. YpaBHEHME U €0 KOPHU IlonsiTue ypaBHEeHHs U KOpHs ypaBHe- | II03HAKOMMTBLCS C MOHATUAMM YPABHEHHUE C OJHOU
Hus. [lpeocmaenenue o pasHocunbHo- | IEPEMEHHOH, pABHOCHIIBHOCTh YPABHEHUI, KOPEHb
cmu ypaenenuu. Obaacms onpedenenus | ypaBHEHUs U ero cBoiictBa. HayunThes HaXoauTh
ypasueHus (0baacms OONYCMUMbIX 3HA- | KOPHU YPaBHEHUS C OIHOM HEU3BECTHOM.
YeHUll nepemeHHol).
Yo 3HAYNUT pEIUTh YpaBHEHHE, KOPHU
YpaBHEHUs, CBOMCTBA PEILUEHUS ypaB-
HEHUS, KOTOpPbIE OCHOBAaHBI Ha CBOW-
CTBaxX YMCIIOBBIX PABEHCTB.
16. VYpaBHEHME U €r0 KOPHU Yro 3HauuT pemnTh ypaBHeHNE, KOpHU | HaydnuThCsl HAXOOUTh KOPHM IPOCTEHIIMX YpaBHE-
YpaBHEHHsI, CBOWCTBA PELICHHUS ypaB- | HUH C MOAYJIEM; BBINOJHATH PABHOCHIBHBIE TPEOO-
HEHUs, KOTOpbIE OCHOBAHBI Ha CBOM- | pa30BaHUs ypPaBHEHUH C OJHON HEM3BECTHOM.
CTBaX YUCIIOBBIX PAaBEHCTB. [ eomempu-
YecKUull CMblCl MOOYJISL HUCTA.
17. JInnelinoe ypaBHeHue ¢ ogHou | JIuHeiiHoe ypaBHeHue. Koauuecmeo | HaydyuThCsl BBICTpAauBAaTh AJITOPUTM PELICHUS JTUHEH-
IIEPEMEHHOM KOpHeu NUHelH020 ypaeéHeHus. Pellle- | HOrO ypaBHEHHS C OJHOM IEPEMEHHOW; ONMCHIBATh
HUE€ JIMHEHHBIX YpaBHEHWM, CBOMCTBA | CBOMCTBA KOPHEH ypaBHEHMI; paclo3HaBaTh JIMHEM-
pelICHUsT ypaBHEHUsS, KOTOPBIE OCHO- | HbIE YPaBHEHHs C OJHOM HEU3BECTHOW; pellaThb Ju-
BaHBl Ha CBOMCTBaX 4YHCJIOBBIX pa- | HEWHBIC YPABHEHUS U YPABHEHMS, CBOIAIINECA K HUM;
BEHCTB. onpeaensTh 3HaueHUE K03 (UIIMeHTa NTPH TepEeMEH-
HOM.
18. JIuneliHoe ypaBHeHHE ¢ OfHOM | Pemenue nuHeNHBIX ypaBHEHMH ¢ ol- | HayuuThest BRICTpauBaTh aJITOPUTM PELICHUS JTUHEN-
MIEPEMEHHOMN HOH IIEPEMEHHOM, a TAK)KE CBOJISAIINUXCS | HOTO YPAaBHEHMS C OJHOM NEPEMEHHON; ONHMChIBATH
K HUM. Pewenue nuHelinvlx ypasHeHuti | CBOMCTBA KOPHEN ypaBHEHUI; PACIO3HABATD JIMHEMH-
C napamempom. HbIE YPaBHEHHUs C OJTHOM HEW3BECTHOM; pelaThb JIH-
HEHHBIC YPAaBHEHMS U YPABHEHMS, CBOASAILUECS K HUM,
JIMHEWHBIE YPABHEHUS C IapaMeTpPOM; OIpenessiTh
3Ha4YeHue K03 uIMeHTa npyu nepeMeHHou.
19. Pewrenue 3ana4d ¢ noMOLIBIO [Tepexon ot cnoBecHoi popmyarpoBkH | [Io3HAKOMHMTBCSI ¢ MaTeMaTHMYECKOW MOJENBIO IS

ypaBHEHUU

COOTHOUIEHUH MEX]y BEINYMHAMH K
anreOpanyeckoi. Perenne TEKCTOBBIX
3a7a4 C IIOMOIIILIO COCTAaBJICHUS JINHEN -
HBIX YPaBHEHHN C OJHOMN IIEPEMEHHOU

pEeIICHUA 3a1a4u. Haytmn)cn COCTaBJIATh MaT€MaTu-
YCCKYKO MOJCIJIb; YpPAaBHCHHUC 110 MAaHHBIM 3a1a4H,
HAYYMTBCH HAXOAWUTH €0 KOpHHU.




Jlara

IJIaH

dakr

Tema ypoka

OcHoBHOe coepkaHHe 110 TeMaM

OcHOBHbBIE BHUBbI J1€ATCIBbHOCTH

(anmrebpanueckuM METOAOM), HHTEp-
npeTanusl TOJNy4EeHHOTO pe3yJbTara,
0oTOOp permeHui, ucxoas u3 Gopmynu-
POBKH 3a/1a4H.

20.

Pemrenue 3aga4 ¢ moMoIIbI0
ypaBHEHUH

AHanau3 BO3MOXKHBIX CUTyallull B3anM-
HOTO PacojoXeHUs: 00bEKTOB NMPU HX
JIBHJKEHHH, COOTHOIIIEHUS 00OBEMOB BBI-
HOJHSAEMBIX paboT PH COBMECTHOII pa-
Oote. Pemenne TeKCTOBBIX 3ajad C I10-
MOIIIBIO COCTABJICHUS JIMHEHHBIX YpaB-
HEHUIl ¢ OHOM nepeMeHHoM (anredpa-
MYECKHUM METO/IOM), HMHTEepIpETaIHs
HOJIY4EHHOTO pe3yibTaTa, 0TOOop pere-
HU, UCXO0Is W3 (QOPMYIMPOBKU 3a-
Jlaui.

Hayuutbes pemars TEKCTOBBIE 3aJauu anredpauye-
CKUM CIIOCOOOM: IEPEXOAUTh OT CIIOBECHOM hopMyIn-
POBKH 3a7laudl K anre0panveckoil MoJeNlu MyTeM co-
CTaBJICHUsI YPABHEHUS; pellaTh COCTABICHHOE YpaB-
HEHUE; HHTePNPEeTUPOBATH PE3YJIbTAT.

21.

Pemenue 3aay ¢ noMouipto
ypaBHEHUI

OCHOBHBIE METO/Ibl PEIIEHUs] TEKCTO-
BbIX 3aJ1a4: apupmeTnyeckuil, anredpa-
MYECKUH, mepedbop BapHaHTOB, IPABUIIO
YMHOXXEHUS. PelieHne TEKCTOBBIX 3a-
Jlad C MOMOIIBIO COCTaBJICHUS JIMHEH-
HBIX YPaBHEHHU C OJHOM IEPEMEHHOU
(amreOpanyeckuM METOAOM), HHTEp-
npeTanysi TOJYYeHHOTO pe3yibTara,
0oTOOp pereHui, ucxoas u3 Gopmynu-
POBKH 3aJ1a4H.

Hayuutbes pemate TEKCTOBBIE 33/1a4u anreOpaunye-
CKUM CIIOCOOOM: IEPEXOAUTH OT CIIOBECHOH (hOpMyIH-
POBKHM 3a7laudl K anreOpanveckoil MoJenu MmyTeM co-
CTaBJICHHsI YPaBHEHUS; peliaTh COCTABICHHOE YpaB-
HEHNE; HHTePHPeTHPOBATH PE3YiIbTaT.

22,

KonTpoJubnas padora Ne 2
«YpaBHEHUS

YMeHue pemaTth JMHEWHbIE YpaBHEHUS
C OJHOM MEPEMEHHOM, a TAKkKEe CBOJS-
[IMeCsl K HUM M peuiaTh TEKCTOBBIE 3a-
a4 C IIOMOIILIO COCTAaBJICHUS JIMHEN-
HBIX YPaBHEHUH C OJTHON IIEPEMEHHOM.

HayunTbess TNpUMEHATh MNPUOOPETEHHBIE 3HAHMUA,
YMEHHsI, HABBIKU Ha MPAKTHKE.

®Oyakoun (11 9)

BocnuraTeJbHBIN aCMEKT HA YPOKAX MAaTeMAaTHKHU:BOCIIUTAaHUE UHTEpeCca K YICHHIO, K TIPOIIecCy MO3HAHMS, BOCIIUTAHNE YBEPEHHOCTH B CBOMX CHJIAX,
BOCIIUTaHHUE KYJIbTYPHbI OOILEHHS, BOCIIMTAaHIE TBOPUECKOTO MBIIUICHHUS ,apIyMEHTALMU CBOETO BBIOOPA, YMEHHS CIIYIIATh, BOCHUTAHUE YMEHUS OPOPMIICHHS
paboThl, aKKYpaTHOCTH.
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23. Uro takoe QpyHKIUSA [Tonstue pynxmuu. Criocoos! 3ananus | [I03HAKOMHUTBCSI C TOHATUSMM: HE3aBUCHUMas Iiepe-
GyHKUUN: aHATMTUYECKUH, rpaduye- MEHHasi, 3aBUCHMas IepeMeHHas1, (PyHKIIMOHAIbHAas 3a-
CKu#, Tabmuunblid. [Ipumeps! GyHKIMMN, | BACUMOCTD, (PYHKIMSA, 00JIACTh OIPEIETICHNUs, MHOKE-
IIOJIy4aeMbIX B IPOLIECCE UCCIIE0BaHUs | CTBO 3HaueHU. HayumTbest ucnosb3oBate Gopmyiy
Pa3IMYHBIX PEATBHBIX MPOLIECCOB U pe- | s HaXOXIECHUS IUIOLAAM KBajpaTa U IPUMEHATH €€
meHus 3ana4. IlonsaTue aprymenTa, 3a- | (PyHKIMOHAJIBHYIO 3aBUCMOCTD; BBIYHCIATH () yHKIIU-
BUCUMOM M HE3aBUCHMOM NMEPEeMEHHON. | OHAIBbHBIC 3aBUCHMOCTH TI'paHKOB pEaJbHBIX CUTYya-
ITpencraBneHne 3aBUCUMOCTH MEXJly | LUi; onpezaenars no rpaguxkaMm (yHkuuii oOnactsb
BeIMYMHAMU B BUE popmyin. OOnacTh | ompeneneHus 1 MHOKECTBO 3HAUCHUH.
onpezaenenHus: GyHKuM. 3ananue QyHK-
uuu popmyioil. Berurcinenue 3HaueHus
byHKIHH.

24. Brruncnenue 3navueHuii QyHK- AHamutrueckuid  cmoco0  3amanms | OcBoUTh  crioco0  3amaHuS  PYHKIUH  (POPMYIIOH,

uu 1o popmyie ¢byHkuuu, BbluucieHHe  3HadyeHu# | HayunTbest BBIUMCIATH 3HAYeHMs (QYHKIMH, 33/1aHHON

¢GyHKIMU WK aprymMeHTa no gopmyse. | GopMyIsoii; COCTABIATH TaOIHIIbI 3HAYCHUIA (YHKIINU
3HayeHue QYHKIUHU B TOUKE.

25. Brrancnenue 3HaueHmit GyHK- Ananutudeckuii  cmoco®  3amanus | HayuuTbhest HaxoauTh 3Ha4YeHHA (YHKIMHA 1O Tpa-

uu 1o popmyne GyHKIMM, BBIYUCIEHHE  3HAuYeHWH | UKy U 1O 337aHHOM (opmyIe.

(GYHKIIMM WIKM apryMeHTa 1o Gopmyie.
CpoiicTBa ¢yHKUMH: 00IacTh omnpene-
JICHUsI, MHO)KECTBO 3HAYEHHM, HYJIH.

26. I'paduk pyHkunn Ilosenenue epaguros ynxyuii. P. [le- | UI3y4uTh KOMIIOHEHTHI CHUCTEMbI KOOpJIMHAT: alc-
kapm, Il. @epma. JlekapTOBBI KOOpIU- | IMCCa, OpAMHATA UX (PYHKIMOHAIHLHOE 3HAYCHHE.
HaTbl Ha IUIOCKOCTH, KoopAuHaThl | HayunThes cocTaBiIsATh TaONUIbl 3HAUEHUI; CTPOUTH
ToukH. POpMUpPOBaHUE MPEICTABICHUH | TpadUMKU pealbHbIX CUTYaIMil Ha KOOPAMHATHOM I10C-
0 METANpPEAMETHOM NOHITHH «KOOPAU- | KOCTH.
HaThD». ['padux ¢pynkuu. Touku, npu-
Ha/yIexalue rpaduKy 1 He IpuHajie-
Kalllue emy.

27. I'paduk pyHkunu [Toctpoenue rpadukoB. Omnpenenenne | HayunTbest no rpaguky GyHKIUM HAXOIUTh 3Haue-

KOOPJMHATBl TOYEK, MpPUHAMIEKAIINE
rpaduKy W HE MPUHAICKANIUE EMY.
[Tpumepsl rpadukoB, 3aAaHHBIX (Op-
mynamu. CBolicTBa GyHKIMIA: 00JIaCTh

HUe (QYHKIIUHU TI0 U3BECTHOMY 3HAUEHUIO apryMEeHTa U
pemiatb oOpaTHYIO 3a/1a4y.
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OIpE/CNICHUsI, MHOXECTBO 3HAYEHU,
HYJIY, IPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,
yémnocmo/Heyémuocms. UteHue rpa-
(MKOB peasbHbIX 3aBUCUMOCTEH.
28. [Tpsimast nponopuuoHanbHOCTh | DyHKIMSA, oNKChIBatOLIAs IPSMYIO ITo3HakoMHTBCA C NOHATHEM MpsMas IPOIOPLHO-
u ee rpapuk IIPONOPLUOHAIBHYIO 3aBUCUMOCTH, €€ | HAIbHOCTb. OCBOMUTH IPUMEPHI NPSIMBIX 3aBUCHUMO-
rpaduKu; XapakTepucTuka rpaduxa CTEii B peaIbHbIX CUTYallUsAX; pacloyiokeHue rpaduka
yepes YrioBble KO UIIMEHTHI. IIPSIMOM ITPONIOPLIMOHAIBHOCTH B CUCTEME KOOPJAUHAT.
Hayuutbest cocTaBnsaTh TaOJIMLIbI 3HAYEHUH; CTPOUTD
rpaduKy MpsMBIX MPONOPLUOHATBHOCTEH, OMUCHI-
BAaTh HEKOTOPBIC CBOMCTBA.
29. [Tpsimast nponopuuoHanbHOCTh | DyHKIMSA, ONKMCHIBAOLIAS IPSMYIO HayunTbces onpenessaTs, Kak BIUSET 3HaK KO3 duim-
u ee rpadpuk IPONOPIMOHATIBHYIO 3aBUCMOCTH, € | eHTa KHa pacrnosoxenue rpaduka B CUCTEME KOOP/IHU-
rpauKy; XapakTepucTuKa rpaduxa Hart, rjae K£0;cocTaBasiTb TaONUIIBI 3HAYCHUIT; CTPO-
4yepe3 YrioBble KO UIMECHTHI. UTh IpaUKU peabHBbIX 3aBUCHUMOCTEN; ONpeae/siTh
3HAK YrioBoro kodgduireHTa.
30. CaoiictBa u rpaduk nuHedHOW (QyHK- | [I03HAKOMUTBCS C MOHATHAME: JUHEWHAs QYHKIUSA,
LIUHU, TEOMETPUYECKUI cMBICT KO3(hduU- | rpa@uK JIMHEHHOW (QYHKIUU, YTI0BOH KO3(DPHUIMEHT.
Jluneitnast pyHkuus U ee rpa- LMEHTOB. YpaBHeHHE NpsAMOil. Yrio- | [loay4uTs 3HaHUS O PacloNIOKEHUN rpaduKa JIUHEN-
bux BOM KO3 uIMEHT mpsMoii, ycrnoBue | HOW QyHKIMH B cucTeMe koopauHat. Hayuurbes co-
NapajuIeIbHOCTH MPSIMBIX. CTaBJISITh TAOJIMLIBI 3HAUEHUI; HAXOAUTh 3HAYEHUS JIU-
HEIHOI QyHKIIMM ITPH 33 JaHHOM 3HAYCHHH.
31 Jlunelinas ¢yHkuus, ee rpapuk, reo- | Hayuurbest cocTaBiasTh TaOIMIIbI 3HAUCHUH; CTPOUTH

Jluneitnast pyHkuus u ee rpa-

buk

METPUYECKUN CMBICT KOA(DPHUITMEHTOB.
[Toctpoenne  rpagukoB  JTHUHEHHOU
¢yukun. Pacnonosxxenue rpaduka iu-
HEIHOI (YHKIIMU B 3aBUCIMOCTH OT €€
yriaoBoro koagduuueHta u cBoOO-
HOTO unieHa. Haxoowcoenue xoaghghuyu-
eHmMOo8 JNUHEUHOU (QYHKYuu no 3a0au-
HbIM YCIOBUAM: NPOXOACOEHUE NPAMOU
yepes 08e MOUKU C 3A0AHHBIMU KOOPOU-
Hamamu, npoxoxcoeHue npsamou yepes

rpaduKy JTUHEHHBIX (YHKIHHA, ONMCHIBATH UX CBOM-
CTBa IIPH YIIIOBOM KO3 HHUIMEHTE.




Jlara

IJIaH

dakr

Tema ypoka OcHOBHOE cojlep:KaHHe 10 TeMaM

OcHOBHbBIE BHUBbI J1€ATCIBbHOCTH

OaHHYI0 MOYKY U NAPALIEbHO OAHHOU
NPAMOLL.

32.

B3aumHoe pacrionoxxeHue rpaduxos
nuHerHbIX GyHKIMA. Mcnonb3oBaHue
rpaduKoB (QYHKIUH JUIS  pELICHHS
ypaBHeHUH. Kycouno 3adannvle (hyHK-
yuu.

[loctpoenne rpaduKOB  KyCOUHBIX

Jluneitnast pyHKuUS U ee rpa- yHKIHH, TOCTPOCHHE rpaduKa PpyHK-
buk 005078 y=|x| OCHOBHBIE METOJIbl pele-

HUS TEKCTOBBIX 3ajad: apudmernde-
CKHi, anreOpanveckuid, mepedop Bapu-
aHToB. [lepsuunvie npeocmasienus o
opyaux memooax peuweHus 3a0ay (2eo-
Mempuueckue u epaguueckue Me-
moowi).

HayunTbes ucnonp3oBath GOPMYIIbI U CBOHCTBA JIH-
HEHHBIX QYHKIUI HA IPAKTUKE; COCTABJIATD TaOIULIbI
3HAYCHUI; ONpeesATh B3aUMHOE PACIIOJIOKEHHUE Ipa-
(GUKOB 1O BHIY JIMHEHHBIX (DYHKIMI; MOKa3bIBATH
CXEMaTHUYECKU ITOJIOKEHUE HA KOOPIAUHATHOM IUIOCKO-
¢ty rpadukoB QyHKIHIA.

33.

YMeTp cTpouTh TpaduK JUHEHHOU
(byHKLNH, ONIpeeNsaTh TOUKH, PUHAI-
Kourpoabsnas padora Ne 3 nexamue rpaduKy U He MpUHAJJIeKA-
«DyHKIUN» e eMy; HaXOIUTb TOYKHU Iepecede-
HUS TpauKOB JUHEUHBIX (QYHKUIUN U
0CE KOOpJAUHAT.

Hayuutbess npuMeHsATh NpUOOpETEHHBIE 3HAHUS,
YMEHUS, HaBbIKU Ha IPAKTUKE.

Crenensb ¢ HATYpaJbLHBIM Noka3arteseM (11 1)

BocnuraTreabHBIA ACIEKT HA YPOoKax MaTEeMAaTUKH: BOCIIMTAHUE TBOPYECKOI'O MBIIIJICHUA, CMEJIOCTH CBOUX CY)KHCHHﬁ, KYJbTYPBI p€4H, BOCIMTAHUEC KPUTHU-
YCCKOr'o MbIIJICHU A, OTBETCTBCHHOCTH, BOJICBEIX KAYCCTB, BHUMATCIIbHOCTHU, YCCTHOCTH, CAMOCTOATCIIbHOCTHU, B3AMMOYBAKCHHU .

34.

Omnpenenenue crenenu ¢ HaTy- | CTeneHb ¢ HaTYpalbHBIM [1OKa3aTeleM
pajbHBIM II0Ka3aTeIeM n eé cpoucrtBa. IlonsTHE creneHn c
HaTypaJbHBIM II0Ka3aTejieM, OCHOBA-
HUE CTENEHHW, II0KA3aTeNlb CTEIEHH.
HaxoxxeHne 3HaueHUs BBIPAKECHU,
conepkamux crenenu. llpencrasienne
B BHUJE KBajpara, KybOa. Brruucnenue
CTCTICHH.

OcBouTh OIpeelieHne CTENEHN C HaTypalbHbIM I0-
Ka3aTesieM; OCHOBHYIO OIEPalllIO — BO3BEJCHHE B CTe-
neHb uyncia. [103HaKOMHUTBCA C MOHATUSIMU CTEIEHb,
OCHOBaHHWeE, TMokazatenb. HayumTbhbess dopmynupo-
BaTh, 3aMMCHIBATH B CHMBOJIMYECKOH (hopme 1 060CHO-
BbIBATh CBONCTBA C LECJIBIM HCOTPUIATCIBHBIM ITOKAa-
3aTesieM.




YPOK Aata Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHoBHbBIE BUbI 1eSITEJIbHOCTH
a NJIaH ¢dakr
35. YMHOeHue u nenenue crene- | CreneHb ¢ HaTypajdbHBIM MoKazareneM | HayuymTbest MCIONB30BaTh NPUHLMII YMHOXEHHUS U
Hel u e€ cBoicTBa. CBOMCTBA YMHOXKEHUSL | JIGJICHUSI CTENEHEH C OJIMHAKOBBIMM I1OKa3aTeIIIMMU;
U JIEJICHUS CTEIIEHEH, IEHCTBUS YMHO- | YMHOKATh U A€JUTh CTECIICHb Ha CTENIEHb; BOCIIPOM3-
KCHMSI U JICJICHUS CO CTEICHIMMU C BOAUTHL (HOPMYJIMPOBKH ONPEIEICHUH, KOHCTPYHPO-
HATYypaJIbHbIM I10Ka3aTeIEM. BaTh HECJIOKHBIE ONPEJICIIEHUS CAMOCTOSITENIBHO.
36. VYMHO)XeHue u nenenue crene- | CBolCTBa yMHOXEHHS U AciieHus cre- | HaydyuTbes MPUMEHSTh OCHOBHBIE CBOMCTBA CTeIle-
Hel NICHEW, NEHCTBHUS YMHOXKEHUS WM Jelie- | Hel Juid mpeoOpa3oBaHusi anreOpanyecKux BbIpake-
HUS CO CTENEHSMU C HAaTypaJIbHbIM I10- | HUW; BBIYHUCJIATH 3HAYCHUS BBIPDAKECHUM.
kazarenem. [IpeoOpa3zoBanus BeIpaxe-
HUH, COJEp)KalluX CTENEHU C HaTy-
paJIbHBIM MOKa3aTelIeM
37. Bo3zsenenue B crenenb npous- | CBolicTBa BO3BEIACHUS B CTENEHb NPO- | OCBOMTHL BO3BEACHHUE CTEIIEHU YNCIA B CTENEHB; IIPO-
BEJICHUS U CTENIEHU U3BEJICHUS U CTEIICHU, IEHCTBUS BO3Be- | U3BeAeHue creneHell. HayunThes 3anuchIBaTh IPOU3-
JICHUS B CTEIIEHb IPOU3BEICHMS CO CTE- | BEIEHUS B BUJE CTEIICHU; Ha3bIBATh OCHOBAHME U I10-
NIEHSIMU C HaTypaJbHbIM NIOKA3aTEeJIEM. | Ka3aTellb; BHIUUCISTh 3HAUEHUE CTENEHU.
38. Bo3senenue B crenens npous- | CBoiicTBa BO3BeJeHUS B creneHb npo- | Hayuntbes popMynupoBarh, 3alIMCBIBATH B CUMBO-
BEJICHUS U CTENIEHU U3BEJICHUS U CTENEeHH, IeHCTBUS BO3Be- | JINUECKOH (hopMe U 000CHOBBIBATH CBOWCTBA CTETIEHU
JIEHUS B CTENIEHb MPOU3BEICHMS CO CTe- | C HaTypaJbHBIM IIOKa3aTeJeM; BO3BOAUTH CTEIEHb B
MEHSMU C HaTypalbHBIM IMOKa3aTeJIeM. | CTENEHb, HAXOUTh CTETIEHb ITPOU3BEICHUS.
[TpeoOpa3oBaHusi BbIpakeHUl, copaep-
JKAIIUX CTENEHHU C HAaTypaJbHBIM IOKa-
3areseM
39. [TonsTue ogHouseHa, KO3 HUIIUEHT ITo3HaKOMHTBCS C MOHATUSIMH OJAHOWIEH, CTaHIAPT-
OJ(HOUJICH U er0 CTAaHJAApPTHBIA | OJHOUWICHA, CTAHAAPTHBIH BHJ OJHO- HbIM BuJ ofgHouwileHa. HayyuTbest IpUBOAUTH OIHO-
BHI YJICHa. YJIeH K CTaHAapTHOMY BHJly; HAXOAMTh 00J1acTh JIOMY-
CTHUMBIX 3HAUEHUI IEPEMEHHBIX B BBIPAKECHUH.
40. OJHOUITEH 1 ero CTaHAAPTHBII [IpuBeneHre ofHOWIEHAa K CTaHAApT- Hayt‘mecn NPUBOINTH OJIHOWIEH K CTAHJAPTHOMY
BHT HOMY BUAY. BUJY; HAXOAMTH 00JIACTh JOMYCTUMBIX 3HAUCHHH T1e-
PEMEHHBIX B BBIPAKEHHUU.
41. YMHOKEHHE OJTHOUJICHOB U BO3BEJIe- OcBOUTH YMHOXXEHHE OJHOYWICHA Ha OJHOYJICH.

YMHOXKEHNE 0THOWIEHOB. B0O3-
BEJICHUE OJHOYWIEHA B CTEIEHD

HUC OJHOYJICHA B CTCIICHD.

Hay'—[I/ITbCﬂ YMHOXKaTb OAHOYWICHBI; MPEACTABJIATDL O/I-
HOYJICHBI B BUJIC CYMMBbI HO)IO6HI)IX YJICHOB.
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42. YMHOKEHHE OJTHOUJIIEHOB U BO3BEIE- HayuuTtbcs 1cionp30BaTh onepauo BO3BEACHUS 01
VY MHOKEHHE OJHOWICHOB. Bo3- | HAC OJHOWICHA B CTCIICHB. HOYJICHA B HATYpaJbHYIO CTENEHb; BO3BOAMTH OJHO-
BeJIeHME OJHOUICHA B CTEIICHb YJIEH B HATYpaJIbHYIO CTENIEHb; BBIYUCJISITD YUCIOBOE

3HaYeHHE OYKBEHHOTO BHIPAKEHUS.

43. CaoiictBa u Tpadukn (yHKuHiA y=x2, | I03HAKOMHTBCSA C OCHOBHOH KBaJpaTUUHOH (YyHK-
dymxin y=x 1 y=x° u HX rpa- y=x3. Mcnonps3oBanue rpagukos GpyHK- | uueit Buga y=x2. I03HAKOMHTBCS ¢ KyOHM4ECKOi ma-
by 1HiA J71s1 pelieHns ypaBHeHHil U cucTeM. | pabomnoii y=x°. Pemats ypaBHeHus rpadaecKuM CIio-

co0Oom.

44, [IpeoOpazoBanue BBIpAKEHH, COIEP-

KonTpoasnas padora Ne 4
«CTeneHb ¢ HaTypaJIbHBIM I10-
Kazarenemy»

JKaIlUe CTEIICHH C HATypaJIbHBIM TOKa-
3aTeneM; Tpaduku  QyHKIME y=x2,
y=x°.

Hay‘lI/ITbCﬂ IIPUMCHATDH HpI/IO6peT€HHBIC 3HaHWUA,
YMCHUS, HABBIKH Ha IPAKTHUKE.

MHuorousens (17 4)

BocnuraTte/ibHbIN aCEKT HA YPOKAX MATEeMATHKHU: () OPMUPOBAHUE CO3HAHUS CBSI3U C O0LIECTBOM, HEOOXOIMMOCTH COTJIaCOBBIBATH CBOE MOBEACHUE C UHTE-
pecamu 00111eCcTBa, 0CO3HAHUE MPAKTUYECKON 3HAUMMOCTH TOTO UJIM MHOT'O OTKPBITHSI, OCO3HAHUE 3HAYMMOCTHU ATOI'0 OTKPBITHS HA ITyTH LHUBUIN3ALIUU YEIOBE-
YecKoro oomecTna. Pa3BuTue 5K0I0rH4ecKoro MbIIIJIEHUS, JIFOOBU K OKpYXKarollleil Hac MpUpoie, YMEHHUIO BHJIETh KPAacOTy U HEIOBTOPUMOCTb POJAHOTO Kpas;
Pa3bACHATh HEOOXOMMOCTh COOJIIOICHUS TPaBHJ TPEeObIBaHMsI Ha IPUPOJIE U OTBETCTBEHHOCTH 3a X HECOOJII0/IEHUE.

45,

MHOrouiIeH 1 ero CTaHIapTHHIN
BUI

ITonsite MHOTOUWNEHA. CTENEHb MHOTO-
wieHa. CTaHAapTHBIM BUJI MHOTOUJIEHA.
[TonsiTve monuHOMa. AJITOPUTM TIpUBE-
JIEHAsT MHOIOWIeHa K CTaHJAPTHOMY
Buny. HMcropuyeckue cenenus. Ilpa-
BUJIO TIPUBEJIEHUE MOJOOHBIX YJIEHOB
MHOT'OYJICHA.

[o3HaKOMHTBCH C MOHATUAMU MHOTOWIEH, CTaH1APT-
HbI BUJ MHOrowieHa. HayuyMTbesl BBITOTHATD JEH-
CTBUSI C MHOTOUJICHAMH; MPUBOAUTH MMOAOOHBIE MHO-
TOYJICHBI K CTAHAAPTHOMY BUIY.

46.

CrnokeHre U BRIYMTAaHHE MHO-
T'O4JICHOB

JelcTBUA ¢ OJHOWIEHAMHA U MHOTOYJIe-
HaMmU (clokeHue, Beruntanue). [Ipuse-
JIeHWE TTOA00HBIX CIaraeMbIX (YJICHBI
MHOTO4JIeHa), TPUBOAUTH MHOTOWIEH K
CTaHJAPTHOMY BHUJYy, CKJIaJIbIBATh U BbI-
YUTAaTh MHOTOYIEHBI. AsreOpandeckast
CyMMa MHOTOYJIEHOB.

OcBoUTH ONEpanuio CIOKEHHUS U BEIYUTAHUS MHOTO-
YWIEHOB Ha npakTuke. Hayuurbest pacno3HaBaTh MHO-
rO4ICH, NMOHMMATH BO3MOXHOCTH PAa3JIOKEHUS Ha
MHOKUTEIH, MPEACTABJIATH KBaJApPaTHbIN TPEXUJIEH B
BHJI€ IPOU3BEICHUS TUHEUHBIX MHOKUTEIICH.
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47. Crnosxxenue v BerauTanue MHO- | Cllo)KeHUE U BEIUMTAaHUE MHOTOWICHOB. | [I03HAKOMHMTBCH ¢ TOHATUSAMU — anreOpandeckas
TOYJICHOB CyMMa MHOTOWICHOB U ee npuMeHeHue. Hayuurbes
BBITIOJHSATH JICHCTBUS C MHOTOYWICHAMH.
48. YMHOKEHHE MHOTOUYJICHA Ha JleiicTBus ¢ ofHOUWICHAMH U MHOTOWIE- | OCBOMTH ONIEPAIMI0 YMHOKCHHUS OJJHOWICHA HA MHOTO-
OJIHOYJICH HaMH (CII0KEHUE, BBIYMTAaHNEe, YMHOXe- | WieH Ha npakTuke. HayunThest yMHOXKATh OHOWIEH Ha
Hue). BeipaboTaTh HABBIK BBIMOJHEHUS | MHOTOWICH, UCTIONB3YS JAHHYIO OTIEPAITHIO.
npeoOpa3oBaHusl MPOU3BEICHUS OJHO-
YJicHa HA MHOTOWICH B MHOTOYJICH CTaH-
JTAPTHOTO BUJIA.
49. YMHOKEHHE MHOTOUYJICHA Ha CocraBnenne ainrebpandecknx cymm | HaydyuThess yMHOXaTh OJHOWICH HA MHOTOYJICH; pe-
OJIHOYJIEH MHOTOYJICHOB W YMHOXEHHE MHOTO- | IIATh YPAaBHEHUS C MHOTOUYJICHAMHU.
YJieHAa Ha OJHOWICH MPU PEIICHUH 3a-
a4 HA MaTeMaTU4ecKoe MOJeIHpOBa-
HUE.
50. YMHOKEHUE MHOTOWJIEeHA Ha CocraBnenue anredbpandyeckux cymm | OCcBOMTBL JOKa3aTENbCTBO TOXKAECTBA U JIEIMMOCTH
OJTHOYJICH MHOTOYJICHOB W YMHOXCHHE MHOTO- | BRIPAKEHUH HA YUCIIO.
YlieHa Ha OJHOWIEH MpU PEIIeHUU 3a-
a4 HA MaTeMaTHIeCKOe MOJICITHpPOBa-
HUE.
51. Brinecenue o01ero MHOKH- PasnoxkeHne MHOTOWIEHAa Ha MHOXHU- | OCBOMTH OINEpaIfio BRIHECEHUSI OOIIEr0 MHOKHTEIS
TeNs 32 CKOOKH TEJH BBIHECEHHEM OOIIeT0 MHOXKUTENS | 3a ckoOkHU. HayduThest BHIHOCUTH OOIINIT MHOXKHUTEIh
3a CKOOKH. 3a CKOOKH; peliaThb TEKCTOBBIC 33/1a4ud C MOMOIIBIO
MaTEMaTHYECKOTO MOJICTHPOBAHUSI.
52. Brinecenue o01ero MHOKH- PasnoskeHrne MHOTOUYICHA HA MHOYKH- OCBOUTH OTEPAINIO BEIHECCHHS OOIIEr0 MHOKHUTEIIS
TeJNs 32 CKOOKH TEJH BBIHECEHHEM OOIIEro MHOKUTENS | 3a ckoOku. HayduThesl BHIHOCUTDH OOIINIT MHOXKHUTEIh
3a ckoOKH. HermoHbIe KBapaTHbIC 32 CKOOKM; pemiaThb TEKCTOBBIC 3aJIa4M C ITOMOIIBIO
ypaBHeHUs. Perienne kBapaTHbIX MaTEMaTHYECKOTO MOJICTHPOBAHUSI.
YpaBHEHUU: epaghuueckuti memoo pe-
WileHUsl, PA3NI0JCEeHUEe HA MHONICUMETU.
53. BrrHecenne 001ero MHOXKH- PasnoxxeHne MHOTOWIEHAa Ha MHOXHU- | HaydyHuThCS BRIIOTHATE Pa3IoKeHHE MHOTOYWICHOB HA

TeJs 3a CKOOKH

TEJIU BHIHECEHUEM OOILEr0 MHOKUTEIS
3a CKOOKH.

MHOXUTCIIA, UCIOJb3yd BBIHCCCHHUC MHOXUTCIIA 34
CK06KI/I; INPUMCHATD JIGP'ICTBI/ISI C MHOT'OYJICHAMH IIpH
pemiCHUN paSHOO6pa3HBIX 3aaa4, B 4aCTHOCTHU IIpU pC-
MICHWH TCKCTOBBIX 3aJJa4 C IIOMOIIbIO ypaBHeHHﬁ.
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54. KonTpoubnas pabora NeS CrnoxeHue v BBIMUTaHUE MHOTOWICHOB; | HayuuThbesl TNpUMEHSATh MPUOOpPETEHHBIE 3HAHMUA,
«CymMMma u pazHocTs. MHOro- npeoOpa3oBaHue MPOU3BEICHHSI OAHO- | YMEHMsI, HAaBbIKM Ha MPaKTHUKE.

YJIEHBI U OJTHOYJICHBI» YjleHa W MHOrO4YJIeHa B MHOTOUIEH
CTaHJAapTHOIO BHJA; BBIHECECHUE 3a
CKOOKH OTHOWICHHOTO MHOXKUTEIISL.

55. YMHOK€HHE MHOTOWICHA Ha JeiicTBus ¢ oqHOWIEHAMH U MHOrowIe- | HayuynThest IpUMEHATh IPABUIIO YMHOXKEHHSI MHOIO-

MHOT'OYJIEH HaMH (CJI0)KEHUE, BBIYMTAHNUE, YMHOXE- | WIEHAa HA MHOTOYJIEH Ha MPAKTHUKE; MPUBOAUTH MHO-
Hue). [IpaBuiio yMHOXKEHHS Ha MHOTO- | TOWIEHbI K CTAHJApPTHOMY BUy; HIPUMEHATh Pa3iIny-
4JIeH, BbIpA0OTATh HaBBIK TOXKJECTBEH- | HblEe (DOPMBI CAMOKOHTPOJISI IIPH BBIIOJHEHUH MIPE00-
HBIX IpeoOpa3oBaHUl C MCIOJb30Ba- | pa30BaHMM.

HUEM 3TOT0 IPaBUJIA.

56. YMHOK€HNE MHOIOWIECHA Ha ITpaBmwiio yMHOX€HHA Ha MHOroudicH, | HayduTbes NpUMEHTh IPABUIO YMHOKEHUS MHOTO-

MHOTOYJIEH BbIpa0OTaTh HABBIK TOXKIECTBEHHBIX | WIEHA HA MHOTOYIEH Ha MPAKTHUKE; MPUBOAUTH MHO-
npeoOpa3oBaHUl C MCIOJIB30BAHUEM | TOWIEHbI K CTAHJAPTHOMY BUy; HPUMEHATh Pa3iny-
9TOr0 MPABUIIA. Hble ()OPMBI CAMOKOHTPOJISI IIPU BBIIIOJHEHUH MIPE00-

pa3oBaHUil.

57. YMHOKE€HHE MHOTOUYJIEHA Ha [TpaBuii0 YMHOKEHUSI MHOTOUYJIEHOB, Hayuutbest yMHOKAaTh MHOTOYWIEH HA MHOTOUJIEH; 10-
MHOTOYJIEH npeoOpa3oBaHUE MPOU3BECHUS JIHO- Ka3bIBATh TOX1ECTBA MHOTO4JICHOB.

OBbIX IBYX MHOTOYJIEHOB B MHOTO4JIEH
CTaH/IapTHOI'O BHJA.

58. Pa3znoxxenne MHOrousneHa Ha Pa3noxenne MHOrowieHa Ha MHOXU- ITo3HakomMuTbCA C omepanuell « CHocod rpynmu-
MHOXHTEIH CIOCOOOM IpYIIIU- | TEJU: BBIHECEHHUE OOILEro MHOXKUTENS | POBKM JJISl PA3jOXKEeHHs MHOTOWIEHOB HA MHOXH-
pPOBKHU 3a CKOOKH, epynnuposka. [IpaBuno pas- | tenu». HayuuThest IpUMEHSATh JaHHYIO ONIEpalfio Ha

JIO’)KEHUE MHOTOWIECHA HA MHOXKUTENIN | IPAKTHUKE.
C10coO0M I'pYNIHUPOBKHU.

59. Pa3nosxeHne MHOrouI€Ha Ha [TpaBuio pasnoxeHue MHorowieHa Ha | OcBoMTBh criocob rpynnupoBkd. HayunTbes npume-
MHO’KUTEH CITIOCOOOM IPYMMH- | MHOKUTEIH CIOCOOOM TpPYNIHUPOBKHU. | HATH CHOCOO TPYNIMPOBKU JI PA3JIOKEHHUS] MHOTO-
POBKH JlokazarenbcTBO TOXAECTB. Keaodpam- | 4IeHOB Ha JTMHEWHBIE MHOKHUTEIH.

HbL MPEXYTIEH, PA3NI0JCeHUe Keaopam-
HO20 MPEXUIIeHA HA MHONCUMENU.
60. Pa3noxenne MHOTOWIEHA Ha [IpaBuiio paznoxenne MHorowieHa Ha | HayuMTbest yMHOXKAaTh MHOTOUJIEHBI; pACKJIAAbIBATh

MHOXHTEJH CII0COOOM IpyTIIu-
POBKH

MHOXKHTEIIM  CIIOCOOOM  IPYHIHUPOBKH.
Boimonnenne apudmernueckux - niei-

MHOTOWJICHBI HA JIMHEWHBbIE MHOKHUTEIU C IOMOILIBIO
crioco0a rpynmupoBku. HaydyuThesi MpUMEHSTh TaH-
HYIO OINEPALIMIO Ha IIPAKTHKE.




Ne Jara

a NJIaH ¢dakr

Tema ypoka

OcHoBHOe coepkaHHe 110 TeMaM

OcHOBHbBIE BHUBbI J1€ATCIBbHOCTH

CTBUU HaJl MHOTOYJICHAMH, PCHICHUC 3a-
Jad Ha MaTeMaTH4YecKoe MOJIEIIMPOBa-
HHe. [leneHue ¢ 0CTaTKOM.

61.

KonTpoabsHnas padora Ne6
«IIpousBeeHuE MHOTOUICHOBY

Apudmerndeckue A1eMCTBUS HAJl MHO-
roujieHaMu; 3aJa4yd Ha MareMaTuJe-
CKO€ MOJICIIUPOBAHUE.

Hayuutbess mnpuMeHsATh NpUOOpETEHHBIC 3HAHUS,
YMEHUsI, HABBIKU HA MPAKTHUKE.

®opmy.ibl COKPAIIEeHHOT0 YMHO:KeHus1 (19 1)

BocnuTaTe/ibHBIH aCNIEKT HA YPOKAX MAaTeMATHKHU: [IPHOOIICHNE yYaIIUXCs K TEXHUYECKOM KYJIbType, UCTOPUH, TOCTHKEHUAM uBMIn3aun. Gopmuposa-
HUE TOHUMAaHUA TOTO, YTO YEJIOBEK €CTh IJIaBHBIN CO3UATENIb U TBOPEI] 3aBTPAIIHETO JTHS, HOCUTEIh HDABCTBEHHOM YHCTOTHI, KPAacOThI, 100pa, CIpaBeJInBO-

CTH, TPYAOTIOOHSI.

62.

BosBenenue B kBagpar u B Ky0
CYMMBI U Pa3HOCTHU JBYX BbIpa-
JKEHUHI

@opMyIIbl COKPAIEHHOIO YMHOKEHHUS:
KBaJIpaT U KyO0 CyMMBI U pa3HOCTH, NIPU-
MeHeHHe (OpMyJl B TOXKIAECTBEHHBIX
peoOpa3OBaHUSX.

IMo3HAKOMMTBCSI C OCHOBHBIMH (OpPMYyJIaMU COKpa-
LICHHOTO YMHO’KEHHUs: KBaJpaTa CyMMbl M KBajapara
pazHoctu. HayuuTbess npuMeHATh JaHHbIE (HOPMYJIbI
IIPU PELICHUN YIIPAKHEHUM.

63.

BosBenenue B kBagpar u B Ky0
CYMMBI U Pa3HOCTHU JIBYX BbIpa-
JKEHUM

®opMybl COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaT U KyO CyMMBI U pa3HOCTH, TIPH-
MeHeHHe (GOpMysl B TOXKIECTBEHHBIX
npeoOpa3oBanusix. KBaapar  Tpex-
YJIeHa.

IMo3HAKOMMTBCSI C OCHOBHBIMH (OpPMYyJIaMH COKpa-
IIEHHOTO0 YMHOXEHHUS: CyMMbI KyOOB ¥ Pa3HOCTH KyOOB.
HayunThbest mpuMeHATh TaHHBIE (OPMYIIBI TIPU peliie-
HUM YIOPaXHEHUH; A0KA3bIBATH (POPMYJIBI COKPALIECH-
HOTO YMHOXEHHS, MPUMEHATh UX B IPE0Opa30BaHUAX
BBIpQXEHUI U BbluMcIeHUSAX. HayduTbesi IpUMEHATH
JaHHbIE (POPMYJIBI COKPALICHHOT'O YMHOXECHHUS; AaHAJIU-
3MPOBAaTh U IPEJCTABJIATH MHOTOYJIEH B BUJIE IPOU3BE-
JICHUSI.

64.

PaznoxeHne Ha MHOKUTEIH €
noMouibo GopMysl KBajpaTa
CYMMBI U KBajIpaTa pa3HOCTH

PaznoxeHne Ha MHOXXUTENIU C IOMO-
11610 POpMyIT KBaJpaTa CyMMBI U KBaJI-
pata pasHocTu. Keadpammwiti mpéx-
YjleH, pasznodceHue KeaopamHo2o mpéx-
YjleHa Ha MHOMCUMEIU.

ITo3HakoOMHTBCSH ¢ TpaBUIIAMHU PA3JI0KEHUS HA MHOXKH-
TEJIH ¢ IOMOIIbIO OPMYJT KBapaTa CyMMbI M KBajJpaTa
pasHocTH. HayunThest npuMEHSTh JaHHbIE (HOPMYIIbI
P PElIeHUH YIPaXHEHUS; aHAJIU3UPOBATh U Mpe-
CTABJISATh MHOTOWIEH B BU/IE€ ITPOU3BEICHUS.

65.

PaznoxxeHne Ha MHOKHUTEIH C
nomouibio GopMyI KBajpaTa
CYMMBI U KBaJIpaTa pa3HOCTH

PaznoxeHne Ha MHOXXHUTETH C IOMO-
b0 GopMys KBaJpaTa CyMMbI U KBa/I-
parta pa3HOCTH, (popmyn KyOa CyMMBI U
Ky0a pa3HOCTH.

ITo3HaKOMMTBCS C IPAaBUIIAMU PA3JI0KEHUS HA MHOXKH-
TEJIH ¢ TOMOIIbIO OpMYJT KBaJpaTa CyMMbI M KBajJpaTa
pasHocTH. HayuuThest puMEHSTh JaHHbIE (HOpMYIIbI
COKpAILEHHOTO0 YMHOXKEHUS; AaHAJU3UPOBATh U Npea-
CTABJISTH MHOTOWIEH B BUJI€ TPOU3BEICHUS.
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66. Paznoxxenne Ha MHOKUTENHU C PasIOKEHIe Ha MHOKHTENH ¢ momo- | TIO3HAKOMHUTECS C IPABHIAMU PA3JIOKCHUS HA MHO-
HOMOILBIO (hOpMYIT KBajpara 1610 HOPMYJT KBAPATA CYMMBI H KBaj- | XATE/H C TOMOLLBIO dbopMy1 KBaapaTa CyMMbI U KBa/I-
CYMMBI U KBaJipaTa pa3HOCTH pata pasmoctu. Keadpammwiii mpéx- | PATA PASHOCTH. HayunTbest npuMeHsTh JaHHbIe Qop-
wien, paznovcenue Keadpamnozo mpéx- | MY/l COKPaLEHHOTO YMHOXEHH; AHATM3HPOBATE 1
A — NPpeACTABJISTh MHOTOWIEH B BUJIE IIPOU3BEICHHUS.
67. YMHOK€eHUE pa3HOCTH JIBYX BbI- ITozHakoMuTBCsl ¢ HOPMYIION COKPALIEHHOI'O YMHO-
pakKeHU HA UX CYMMY JKEHUSI- pa3HOCTh KBaapaToB. HayunThest mpuMeHsATh
dopmyna pa3HOCTH KBaJpaTOB. .
JaHHYIO (OpMyJy NPHU PELICHUM YIpPaXXHEHUH, BbI-
MIOJIHATh AEUCTBUSI C MHOTOUJIEHAMH.
68. YMHOK€EHUE Pa3HOCTH JIBYX BbI- Hayuntbess npuMeHsaTh GOpMYITy pa3HOCTH KBaJpa-
paXeHU Ha UX CYMMY TOB W 0oOpaTHyI0 (hopMyny Ha NpaKTUKE, MpeacTaB-
®dopmyiia pasHOCTH KBaPaTOB. JISITh MHOTOWIEH B BHUJIE IPOU3BEJICHUS, BHIYHCIATH
MHOTOYJICH 110 hopMyJie U 00paTHOI Gopmyrie.
69. Pasnoxxenue paznoctu kBajpa- OcBouTth Gopmyity pazHOCTH KBanpaTtoB. HayunTses
TOB Ha MHOXXUTEIIN PaslioKeHHe DPa3HOCTH KBaApaToB Ha | PACKIAJIbIBATE HA IMHEHHBIC MHOKHTEIM MHOTOUJICHb
MHOKHTE. C TOMOIIBIO (OPMYJIBI COKPALIEHHOIO YMHOXEHHS-
Pa3HOCTH KBaJpaToB.
70. Pa3noxeHne pasHocTy KBajpa- OcBouTthb Qopmyiy pazHOCTH KBapaToB. HayunTbes
TOB Ha MHOXKUTEITH PasnoxeHne pa3sHOCTM KBaJgpaToOB Ha | pacKiaJbIBaTh HA JMHEWHbBIE MHOKUTEIN MHOTOUYJICHbI
MHOKUTEIH. C MOMOUIbI0 (POPMYIIBI COKPAIEHHOI'O YMHOXECHHSI-
Pa3HOCTH KBaJIpaTOB.
71. Pa3noxeHne Ha MHOXUTENH ®opmyna cyMMbl KyOOB U pa3HOCTH Ky- | HayduTbest packiiafbpiBaTh Ha TMHEHHBIE MHOKUTEH
CYMMBI U pa3HOCTH KyOOB 00B. PaznoxeHre Ha MHOXHTEIH pa3- | MHOTOWIEHBI C MOMOIIBIO (OPMYJBl COKPALIEHHOTO
JIMYHBIMH CTIOCO0AMHU. YMHOYKEHUS - CYMMBI U pa3HOCTH KyOOB.
72. Pa3noxxenne Ha MHOXUTENN dopmyna cyMMbI KyOOB U pa3HOCTH Ky- | HayuuThest packiabpiBaTh Ha JIMHEHHbBIE MHOKUTEH
CYMMBI M pa3HOCTH KyOOB 00B. PaznokeHne Ha MHOXUTENN Pa3- | MHOTOWIEHbl C MOMOMIbIO (OPMYJIBI COKpPALIEHHOTO
JMYHBIMHU CIIOCOOAMHU. YMHOXKEHUSI- CYMMBbI U Pa3HOCTH KyOOB.
73. KonTtpoabnas padoraNe7 [Tpumenenue ¢dopmyn cokpaménHoro | Hayuurbess npuMeHsATh NpUOOpETEeHHbIE 3HAHUS,

«DOopMyJIbl COKPAILIEHHOTO
YMHOKEHHUSI»

YMHOXEHUS JJIsi PeoO0pa3oBaHUs BbI-
paxxenuil. PaznoxkeHne Ha MHOKHUTEIN
pa3IMYHBIMH CIIOCOOAMHU.

YMCHUS, HABBIKH Ha ITPAKTHUKE.




Jlara
YPOK Tema ypoka OcHOBHOe coiep:KaHHe 10 TeMaM OcHOBHBIE BU/BI 1eSITEJILHOCTH
a NJIaH ¢dakr
74. [TpeoOpa3oBaHue 1€I0T0 BbIpa- OcBouTh IpeoOpa3zoBaHue LIEIOT0 BEIPAKEHUS B MHO-
KEHUs B MHOT'OUJICH rouwieH. HayquTbcest Ipe/ICTaBIIsATh LEIble BhIPAXKEHUS
OnpezneneHue Lenoro BeIpakeHusl, npe-
B BHJIC MHOTOWIEHOB, J0Ka3bIBaTh CIIPaBEIJINBOCTh
00pa3oBaHUE LEJIOI0 BBIPAKEHUS B
MHOIOWICH (bopMys COKpPAIIEeHHOTO YMHOXKEHUS, IPUMEHATh MX
’ B IpeoOpa3oBaHUSIX LEJIbIX BBIPAKEHUI B MHOIO-
YJICHBI.
75. [TpeoOpa3zoBaHue 11€J10T0 BbIpa- OcBouTh Ipeodpa3zoBaHue LIEIOT0 BEIPAKECHUS B MHO-
KEHUs B MHOT'OYJICH rouwieH. HayduTbcest Ipe/ICTaBIIsATh LEIble BhIPAXKEHUs
OnpezeneHue Lenoro BeIpakeHusl, npe-
B BHJIC MHOTOWJICHOB, J0Ka3bIBaTh CIIPaBEIJINBOCTh
0o0pa3oBaHUE ILIEJIOI0 BBIPAKEHUS B
MHOIOWICH (bopMysT COKpPAILIEeHHOT0 YMHOXKEHUS, HPUMEHSATb MX
’ B IpeoOpa3oBaHUSAX LEJIbIX BBIPAKEHUI B MHOIO-
YJICHBI.
76. ITpeoOpa3oBaHue 1EN0Oro BIpa- OcBoONTB pa3TUYHBIC TPEOOPA30BAHNUS LENBIX BBIPA-
KEHUs B MHOT'OUJICH KEHUH IpHU pelleHUM YpaBHEHWH, IoKa3aTeiabCTBE
TOKIECTB, B 3aJadax Ha JeauMocTb. OCBOHTB BCE
OnpezeneHye LEenoro BEIpaXeHus, pe- | IpaBuiia pa3iokKeHuss Ha MHOXKHUTEIN: METOJl BbI/iese-
o0pa3oBaHWE IIEJIOTO BBIPAKEHUS B | HUS TOJHOTO KBaJpaTa, BHIHECEHHUE OOIIETO MHOXKH-
MHOT'OYJIEH. TN 3a CKOOKHM, CIOcOO TPYNIUPOBKHU, MPUMEHEHHE
dopMyn cokpamieHHOTO yMHOXeHHus. Haydyurbes
aHAJIM3UPOBaTh U MPEJCTABIATh MHOTOWIEH B BHJIE
IPOM3BEICHUSI.
7. [TpumeHeHue pa3nuuHbIX crio- | PaznoxkeHne MHorowieHa Ha MHOXHU- | HayuyMThesl BBITOIHATH Pa3ioKeHHE MHOTOUJICHOB Ha
cOOOB ISl Pa3NIOKEHHSI HA MHO- | TEJIM: BBIHECEHHE OOIIET0 MHOXHUTENS | MHOXKHTEIH, IPUMEHSISI pa3IMIHbIe CIIOCOOBI; MpUMe-
KUTEIH 3a CKOOKH, epynnupoeka, npumeHenue | HATh Pa3IUuHble (OPMBI CAMOKOHTPOJIS MPU BBINOJI-
Gopmyn coKpawénno2o YMHOINCEHUS. HEHHMH IpeoOpa3oBaHuil.
78. [TpruMeHeHne pa3TUYHBIX cllo- | BeiHEceHHe 001ero MHOXKHUTEIS 32 Hayuutbest aHaM3MpoBaTh MHOTOUJIEH M Paclo3Ha-

co0oB JJIg PA3JI0OKCHUA HA MHO-
KHUTCIN

CKOOKHM, CIIOCO0 IpyNIUPOBKH, IpUMe-
HeHHe (HOpMYI COKPAIEHHOTO YMHO-
KEHHS U KOMOMHALIUS 3TUX CIIOCOOOB.
[Tpumenenue GopMyI1 COKpaIIEHHOTO
YMHOKECHHUS TIPU PELICHUN YPABHEHUIA.
Hemnonnsle kBagpaTHBIE YpaBHEHMUS.
Pemrenne kBagpaTHbIX YPaBHEHUN:
PA3N0ACEHUE HA MHONCUMENU.

BaTb BO3MOKHOCTb IPUMCHCHUA TOT'O NI MHOT'O IIpU-
€Ma pasyIOKCHHUA €T0 Ha JIMHEHBIE MHOKHUTEIIH.




YPOK Aara Tema ypoka OcHOBHoOE cojJiep:kaHue 0 TeMaM OcHOBHBIE BHbI AeATEJILHOCTH
a NJIaH ¢dakr
79. [TprMeHeHne pa3IuYHBIX CIIO- Breinecenne o6mero MHoxuTens 3a | HayuyuThes aHAIM3UPOBATH MHOTOYJICH M PacIo3Ha-
c00O0B JJIs pa3JIOKEHUS Ha MHO- | CKOOKH, CITOCO0O TpYIITUPOBKH, MPUME- | BaTh BO3MOXXHOCTh IPUMEHEHHS TOTO WJIM UHOTO TIPH-
JKATEIIH HeHUEe (GOopMyJN COKpAIIEHHOTO YMHO- | €éMa pa3JIOKEHUs ero Ha JIMHEHHBIC MHOKUTEIH.
JKEHUS M KOMOMHAIUS 3TUX CIIOCOOOB.
[IpumeneHne mnpeoOpa3oBaHUS IEIBIX
BBIPOKECHHH MPHU PEIICHUH ajreopanye-
CKHMX 3a7ad. Bo3BelneHue IBywWIieHA B
crenenb. TpeyronpHuk lackans.
80. KonTposbHas padoraNe8 3anuch MHOTOWICHA B CTAHAPTHOM Hayuyutbess mnpuMeHSATh TPUOOpPETCHHBIC 3HAHUS,

«IIpeobpazoBaHue 1EIBIX BBIPA-
KEHUI»

BUJIC, PA3JIOKECHHE HA MHOKUTEIN
MHOTO4JICHA, IPUMEHEHHE Mpeodpazo-
BaHUSI [IEJIBIX BBIPAKCHUI.

YMCHU?, HABBIKH Ha ITPAKTHUKE.

CucreMbl JIMHEHBIX YpaBHeHuUi (16 1)
BocnuTaTe/ibHBIH aCNIEKT HA YPOKAX MAaTeMATHKH:BOCIIMTAaHUE MHTEPECA K YUCHUIO, OCO3HAHHE MPAKTUYECKOW 3HAYMMOCTH TOTO UM UHOTO OTKPBITHUS,
OCO3HAHME 3HAYMMOCTH ITOTO OTKPBITHSI Ha ITyTH [TUBUJIM3AIMHN YEI0BEYECKOT0 00IIecTBa. Bocnuranue yBaKeHUs K YICHBIM H UX TPy, GOpMUpPOBaHUE
YCTONYMBBIX HPABCTBEHHBIX YYBCTB, BRICOKOHN KYJIBTYphI MOBEACHMSI KaK OJHOM M3 TTIaBHBIX MPOSBICHUN YBaOXKEHUS YEIIOBEKA K JIIOJSIM.

81. JIuneiitnoe ypaBHenue ¢ 1syms | JIuneiiHoe ypaBHeHue ¢ aAByMs nepe- | [I03HAKOMHTBCH C IOHATHEM JIMHEHHOE YpaBHEHHE C
IIEPEMEHHBIMU MEHHBIMHU, pEIICHHE YpaBHEHHs C | AByMs nepeMeHHbIMU. HayyuThCsi HAXOQUTH TOUKY Iie-
JIBYMsI TIepeMeHHbIMU. BripaxkeHue of- | peceueHus rpaMKoB JIMHEHHBIX ypaBHEHUH 0€3 MoCTpo-
HOH IEPEMEHHON 4epe3 ApYryro. [Ipu- | eHus, BEIpaKaTh B IMHEHOM YPAaBHEHUU OZHY IIEPEMEH-
Mepbl peuleHus YypasHeHUl 6 Yeblx Yuc- | Hyr 4epe3 Ipyryko.
J1aX.
82. I'paduk nuneiHoro ypaBuenus | [lpamas xax epaguueckaa unmepnpe- | HayumTbesi ONpenensTh, ABISAETCS JIM apa YUCell pe-
C IByMs IEPEMEHHBIMHU mayus JUHEeuHo020 YpasHeHus ¢ 08yMs | IIEHUEM JIMHEHHOIO YpaBHEHMs C JBYMs HEU3BECT-
nepemennvimu. I'paduk JTUHEHHOTO | HBIMH.
YPaBHEHUS C ABYMS IEPEMEHHBIMM.
83. I'padux nuneiiHoro ypaBHenust | I'padux nuneitHoro ypaBHeHHs ¢ 1ByMs | OCBOMTB aJTOPUTM TOCTPOEHUS Ha KOOPAMHATHOMN
C ABYMS IEPEMEHHBIMU [IEPEMEHHBIMH. IJIOCKOCTH TOYKU U (PUTYPHI 110 3aJJaHHBIM KOOpIMHA-
TaM; pelICHUE YPABHEHUM C IBYMs IEPEMEHHBIMU.
84. CucTembl TUHEHHBIX ypaBHE- [TonsiTne cucremsl ypaBHeHui. Peme- | OCBOMTB OCHOBHBIE IOHATHS O PEIIEHUH CUCTEM JIBYX

HUH C ABYMA ICPEMCHHBIMU

HUE CUCTEMbI ypaBHeHuH. Cucrema iu-
HEWHBIX YPAaBHEHUH C JBYMs IIEPEMEH-

JIMHEUHBIX ypaBHeHMI. Hay4yuThbes NpaBUIBHO yIIO-
TpeOsATh TEPMUHBI: ypaBHEHHE C JABYMs IE€peMeH-
HBIMH, CUCTEMA; IOHUMATh UX B TEKCTE, B PEUU yUU-




YPOK Aata Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHoBHbBIE BUbI 1eSITEJIbHOCTH
a NJIaH ¢dakr
HBIMH, €€ pelieHue, rpapuyeckuii crno- | Tens; MOHUMAaTh (POPMYIHUPOBKY 3a/1a4d PEHIUTH CH-
co0 pelIeHuss CUCTEM (CUCTEMbl HEJM- | CTEMY YPAaBHEHUH C JByMsl IEpEMEHHBIMM; CTPOUTh
HENHBIX YPaBHEHUH). rpadKyu HEKOTOPBIX YpPaBHEHUH C JBYMs IEpEMEH-
HBIMH.
85. CucreMbl TUHENHBIX YpaBHE- Cucrema JnuHelHbIX ypaBHeHUH c | HayuuTbes pemiaTth JIMHEHHBIE YpPAaBHEHHUS C JABYMs
HUH C IByMsI IEPEMEHHBIMU JIBYMsl TIEPEMEHHBIMU, €€ pelleHue, | IepeMEHHbIMU, CHCTEMbl YPAaBHEHUIl; CTPOUTH Ipaduk
rpaduveckuii crnoco0 pemeHnst CUCTEM | JIMHEHHOTO YPaBHEHUS C JBYMS IIEPEMEHHBIMU.
(cucTeMbl HEJIMHEWHBIX YpaBHEHUH).
['paduueckuii cnocob pemeHus: cucTem
C IByMsl IEPEMEHHBIMH.
86. Crioco6 1o ICTaHOBKH Pemenne cucrem nuHEWHBIX ypaBHe- | [I03HAKOMHUTBCS C MOHATHEM CIIOCOO TOJCTaHOBKH
HUI cr1ocoOOM MO/ICTAaHOBKH. IIPY PELIEHUH CUCTEMBI YPABHEHM; C aJITOPUTMOM HC-
10JIb30BAHUA CII0C00A MOJCTAHOBKH IIPU PELLIEHUU CHU-
CTEM ypaBHEHMI ¢ AByMs nepemeHHbIMU. HayuuTbcs
peniaTb CUCTEMBl YPAaBHEHHU C IBYMsl IIEPEMEHHBIMU
croco0OM MOJICTAHOBKHU.
87. Crioco6 1o/ ICTaHOBKU Pemenne cucrem nuHelHBIX ypaBHe- | HayuMThbesl pemats cUCTEMbl YpaBHEHUH CIIOCOOOM
HUM c10co0OM MOJCTAHOBKH. ITOICTAHOBKH.
88. Crioco6 1moJICTAaHOBKU Pemenue cucrem mnuHeHHBIX ypaBHe- | HayuMTbesl pemarth cUCTeMbl YpaBHEHUH CIIOCOOOM
HUM c10coOOM MOJCTAHOBKH. ITOICTAHOBKHU.
89. Crioco0 crnoxxeHus Pemenue cucrem nuHelHBIX ypaBHe- | [I03HAKOMHUTBCSI C IOHATHEM CIOCOO CIOXKEHUS MPU
HUM CcOCOOOM anredpanyeckoro Clio- | pelieHuU CUCTEMbl ypaBHEHHH. OCBOUTH alrOpUTM
JKEHUS. UCIMOJIb30BaHUS CIIOCO0a CIIOKEHUSI IPH PEIIEHUH CH-
CTEM ypaBHEHUH ¢ AByMs nepeMeHHbIMH. Hayuurbes
peuiarb CUCTEMBbl YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU
Croco0OM CIJIOKEHHUSI.
90. Crioco0 crnoxxeHus Pemenne cucreM JMHEHHBIX ypaBHe- | OCBOMTB OJIMH U3 CIIOCOOOB PELICHUS CUCTEM ypaBHe-

HUW CTIIOCOOOM anre0pamvecKoro Cjo-
XKeHHUs. MeTobl peleHus] CUCTEM JIH-
HEWHBIX YpaBHEHUH C ABYMS MEPEMEH-
HBIMU: 2pagpuyeckuil memoo, Memoo
cnodcenus, Meron mnojctaHoBku. Cu-
cmembl IUHEUHbIX YPAGHEeHUU ¢ napa-
MempOoM.

HUN — croco0 crmokenusi. HayuyuThesi KOHCTPyUpPO-
BaTh HKBUBAJICHTHBIE PEUYEBBIC BBICKA3bIBAHUSA C HUC-
M0JIb30BAHUEM ANTre0panyeckoro U reoMeTpUYecKoro
SI3BIKOB.




YPOK Aata Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHoBHbBIE BUbI 1eSITEJIbHOCTH
a NJIaH ¢dakr
91. Crioco0 crnoxxeHus Pemenne cucreM nuHEMHBIX ypaBHe- | HayuyuThesl MCIIONIB30BaTh AITOPUTM PELIEHUS CH-
HUIl cnocoOoM anredpanyeckoro cjao- | CTEM YPaBHEHUI CIIOCOOOM CIIOKEHUS Ha MPaKTHKE;
XKeHHs. PemieHne cuUCTeM ypaBHEHHH | pelIaTh CHCTEMBbl yPaBHEHHUN CIIOCOOOM CIIOKEHHS.
pasnuyHbIMH  criocobamu.  Cucmembl
JIUHEUHBIX YPAGHEHUIL ¢ NApaMempoM.
92. Pemenue 3ana4 ¢ noMouipio cu- | Penienne TekCTOBBIX 3a7a4 ¢ IIOMO- OcBoOUTH MaTEMaTUYECKYIO MOJEIb IIPU PELICHUH aJl-
CTEM ypaBHEHUH LIbIO0 CUCTEM JIMHEHWHBIX YPABHEHUH. reOpanveckux 3agad ¢ MOMOIIbI0 CUCTEM JIMHEHHBIX
CocraBieHHE CUCTEMBI T10 YCIIOBUIO 3a- | YPaBHEHUU C ABYMs nepeMeHHbMA. HayumnrTbest pe-
Jla4yu. IIaTh TEKCTOBBIC 33/1a4H aIreOpandecKuM CIiocoO0OM.
93. Pemenune 3ana4 ¢ nomouipto cu- | CocTaBIeHHE CUCTEMBI I10 YCIOBUIO 3a- | OCBOMTBL MaTEMATUYECKYIO MOJEIIb IIPU PELLICHUH all-
CTEM ypaBHEHUH nauu. Perenue 3a1a4 ¢ mOMOUIbIO CH- | reOpandecKkux 3ajad ¢ IMOMOIIbIO CUCTEM JIMHEHHBIX
CTEM YPaBHEHMH. yYpaBHEHHH C AByMs nepemeHHbIMU. Hayuntbcs pe-
1aTh TEKCTOBBIC 3aJIa4H aNTeOpandECKUM CIIOCOOOM.
94. Pemenue 3anau ¢ nomoupto cu- | CocTaBieHUE CUCTEMBI IO YCIOBUIO 3a- | OCBOMTH MaTEMATUYECKYIO MOJIEJb IIPU PELLICHUU aJl-
CTEM YpPaBHEHMM nauu. Pemenue 3a1a4 ¢ OMOILBIO CH- | TeOpandecKkux 3agad ¢ MOMOLIbI0 CUCTEM JIMHEMHBIX
CTEM ypaBHEHM. YpaBHEHUN C AByMs IlepeMeHHbIMU. Hayuutbcs pe-
I1aTh TEKCTOBBIE 33/1a4M aIreOpanyecKuM crocoooM.
95. Pemenue 3anau ¢ nomoeto cu- | CocTaBieHHE CUCTEMBI IO YCIIOBUIO 3a- | HayuMThes pemarh TEKCTOBBIE 3a/ladd Ha COCTaBlie-
CTEM ypaBHEHUH Jayy. Penienue 3aay ¢ IOMOIIBIO CU- | HUE CUCTEM YPABHEHUH C IBYMs [IEPEMEHHBIMU.
CTEM ypaBHEHMH. Jlunelinoe HepaseH-
CcmMBo ¢ 08yMs NepPeMeHHbIMU U UX CU-
cmembi.
96. KonTposbnasi padora VYMeTh pemath cUCTeMbl JHHEHHbIX | HayuuThesl NpUMEHSATh MNPUOOpPETEHHBIE 3HAHMUA,

Ne9«Cucrembl TMHEHHBIX ypaB-
HEHUI»

YpaBHEHHUH: pelieHrne ux rpadpuyeckum
croco0oM, MOJCTaHOBKOW U anredpau-
YECKHMM CIIOKEHUEM; pelIeHUe 3a/1a4 C
IIOMOUIbIO CUCTEM YPAaBHEHUH.

YMCHUS, HABBIKH Ha IPAKTHUKE.

IMoBTOpenue (6 1)

BocnuraTeabHBIH aACIEKT HA YpoKax MaTeMaTI/IKI/IZHpI/IO6H_[eHI/IC y4qaluuxcs K TEXHUYISCKOU KYJbTYPC, UCTOPHUU, JOCTUKCHUAM LIUBUIIN3AlIHUH. q)OpMI/IpOBa-
HHUE ITIOHUMAaHUs TOI'0, YTO YEJIOBEK €CTh TJIaBHBII CO3NAaTECIIb U TBOPEIL 3aBTPAIIHETO JHSA, HOCUTCIIb HpaBCTBeHHOﬁ YHUCTOTHEI, KPACOTHI, )106pa, CIIpaBCIJINBO-

CTH, TPYAOTIO0US.




Jlara

IJIaH dakr

Tema ypoka

OcHoBHOe coepkaHHe 110 TeMaM

OcHOBHbBIE BHUbI J1€ATCIBbHOCTH

DyHKIMHU

Mamemamuxa 6 paszeumuu Poccuu:
Ilémp |, wxona mamemamuueckux u
HABUAMCKUX HAYK, pA36UMuUe poccuti-
ckoeo proma A.H. Kpwvinos. Ob6nacth
ompeneneHus  GyHKIUU.  3agaHue
byakuun  Gopmysiol.  Beramcienue
3HavyeHus: ¢pynkuuu. [loctpoenue rpa-
¢ukoB. OnpeseneHne KOOPAUHATHI TO-
YeK, MpHHAUICKANMEe TpaduKy U HE
MPUHAJJICIKAIIIE EMY.

HayunTbcst npuMeHSTh Ha IPAKTUKE BECh TEOPETHYE-
CKMH MaTepuall, M3Y4YCHHBIH B Kypce anreOpel 7
KJjiacca.

98.

OnHowirensl. MHOTOWIECHBI

Ponv poccutickux yuénvix 6 pazeumuu
mamemamuxu. JI. Dunep, C. Kosanes-
cxas.

VYMHOKEHHE OJHOYJICHOB U BO3BEJIE-
HHE OJHOYICHA B CTCIICHb.

CBoiicTBa YMHOKEHHS U JCIECHUS CTe-
IIEHEH, JNEUCTBUS YMHOXKECHMS M Jieje-
HUS CO CTEEHSIMU C HAaTypajibHBIM IO-
kazateiieM. CIIO)KEHHE U BBIUMTAHHE
MHOTOYJICHOB; MpeoOpa3oBaHue MPOU3-
BEACHHS OJHOYICHA M MHOIOWICHA B
MHOT'O4JIEH CTaHJapTHOTO BH/IA; BBIHE-
CEHHE 3a CKOOKH OJHOYJICHHOTO MHO-
JKUTEIIS.

HayuyuTbhcsl IpUMEHATH Ha PAKTUKE BECh TEOPETUYE-
CKMI MaTepuaj, W3y4YeHHBIH B Kypce anreOpsl 7
KJ1acca.

99.

DopMyIIbI COKPAIIEHHOTO YMHO-
JKEHUs

[IpumeneHue ¢GopmMyn COKpal€HHOTO
YMHOXXEHUS JUIsl TpeoOpa3oBaHUs Bbl-
paxeHnii Pa3noxkeHne Ha MHOKHTEIHN
Pa3IMYHBIMH CIIOCOOaMHU.

HayunThbcsl NpUMEHATHh Ha IPAKTUKE BECh TEOPETHYE-
CKUM Marepuan, HM3y4eHHbIM B Kypce aiureOpbl 7
KJ1acca.

100.

CucTembl TUHENHBIX YpaBHEHUN

YMeTp pemarb CHCTEMbl JHHEWHBIX
YPaBHEHMI: peleHne UX rpapuuecKum
crocoboM, MOJCTAaHOBKOW M anredpau-
YECKUM CJIO’)KEHUEM; PELIEHUE 3a7au C
MTOMOIIBIO CUCTEM YPaBHEHUU.

HayunThbcst NpUMEHSTh Ha IPAKTUKE BECh TEOPETHYE-
CKUH Marepuai, HM3y4eHHbIH B Kypce aiureOpbl 7
KJ1acca.




Ne Jarta
YPOK Tema ypoka OcHoBHOe coepkaHHe 110 TeMaM OcHoBHbBIE BUbI 1eSITEJIbHOCTH
a ILUIAH dakr
101. KontponbHasi padora Nel( | YMmenue o0001IeHHS U cCHCTEMaTH3a- HayuuTtbcest npuMeHATh Ha IPAKTUKE BECh TEOPETHYE-
(uToroas) LIMM 3HAHUI 10 OCHOBHBIM T€MaM Kypca | CKUH Marepuan, H3y4eHHbI B Kypce anreOpsl 7
anredpsl 7 Kiacca. KJ1acca.
102. ®dopmyiibl cokpaleHHoro ymMmHo- | Ilpumenenne ¢opmyn coxpaménnoro | HayumTbest IpUMeHATh Ha IPAKTUKE BECh TEOPETUYE-
JKEHUS YMHOXXEHUS JUIsl IpeoOpa3oBaHus BbI- | CKMI MaTepHaj, W3y4eHHBIH B Kypce anreOpel 7
paxeHni Pa3iiokeHne Ha MHOXHUTENU | Kiacca.
pa3IMYHBIMH CIIOCOOAMMU.
8 kiace
Ne Jara OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHXCS
Tema ypoka Coaepxxanue ypoka N .
n/n | mnjiaa \ pakr (Ha ypoBHe y4eOHBIX AelCTBHI)

PALIMOHAJIBHBIE IPOBH (27 9)
BocnuraTe/bHBIH aCeKT Ha YPOKAX MAaTeMaTHKM :BOCIIMTAHNE YBAXKEHUS K YUEHBIM U UX TPYLY, (OPMUpPOBAHUE yCTONYMBBIX HPAaBCTBEHHBIX UyBCTB, BbI-
COKOH KYJbTYphl MIOBEJCHHUS KaK OJHOM M3 IJIaBHBIX MPOSBICHUN yBa)K€HHs 4eJoBeKa K JIIoaM. JKU3HEHHass UCTOPUS KaX/10T0 yu4eHOro — (hpu3MKa, XUMHKa,

MaTeMaTHKa. .. — 3TO0 MpUMeEp NPEAAHHOCTH CBOEMY /€Iy, HEITOKOJIEOMMOM BEPBI B YCIIEX CBOUX HJI€H, OECKOPBICTHOTO CaMOIIOKEPTBOBAHMSI Ha OJ1aro yenoBe-
YecTBa.

1 [ToBTOpenue. @opmynsl cokpa- |DPopMysbl COKpaleHHOro yMHOXeHUs;| [IoBTOpUTh OCHOBHBIE MAaTeMaTHYECKUE OINEpaluU C

IICHHOT'O YMHOXXEHHS. pas3yio)KeHHEe MHOTOYJIEHAa Ha MHOXXH-| MHOTOWIEHAMH: BbIHECEHHE OOLIero MHOXHTENS 3a
TENU: BbIHECEHHE OOIIEro MHOXKHUTENS | CKOOKH, TPYIIUPOBKH H JIp.
3a CKOOKHM, epynnupoexa, npumeHneHue
hopmyn cOKpaAeHn020 YMHONCEHUSL.

2 [Toropenue. JIuneitnas ¢pynk- | CBoiicTBa u rpaduk JinHeHOH 1 kBaa- | [IOBTOPUTH OCHOBHBIE MaTEeMAaTUYECKHE OINEPALUU C
1w, QYHKIMS y=X° U UX Tpa- patuuHOM PpyHKIMHU (Tapaboa). MHOTOYJICHAMH; MPUMEHSATH OCHOBHBIE (POPMYIIBI CO-
bukn. KpallleHHOI'O0 YMHOXEHHUS Ha MPaKTHKeE.

3 ParnmonanbHbIe BEIpa)KEHUS [pobHo-pannonanbHble BoipakeHus. | [Io3HAKOMMTBCS € IOHATUIIMH OpOOHbIE 8bIPANCEHUS,
Aneebpauueckasn 0podw. [Jonycmumvie | yuciumens u 3HameHamens aieedpauieckou Opoou, 0o-
3HaAUeHUs nepemMeHHbIX 8 OpOOHO-payu- | 1acmb OONYCMUMbBIX 3HAYEHU.

OHATILHBIX 8bIPAIICEHUSX. HayunThess pacrno3HaBaTh palMoOHalbHBIE JIpOOH;
HAXOJUTh 3HAYEHUSI pallMOHATILHBIX BBIPAXKEHUH, 10Ty~
CTUMBIE 3HAYEHUs IEPEMEHHO; ONpeaeIsiThLEIbIE,
JpOOHbBIE U pallMOHATIbHbIE BBIPAKEHHUS

4 OcHoBHoOe cBo¥cTBO anredpau- | Coxpawernue anceopauieckux opoobei. | 3aKpenuTh YMEHHUS MPUMEHSTh OCHOBHOE CBOICTBO
YECKOH JApooHu. anredpandecKkoi 1poou.




5) OcHoBHoOe cBo¥cTBO anredpau- | Coxpawernue anceopauveckux opooeii. | [IpoBepuUTh YMEHHE COKpaIIaTh IPOOH ¥ MPUBOIAUTH
yeckoi apobu. CokparieHue WX K 001IeMy 3HaMEHATEITIO
TpoOeii.
6 OcHoBHoe cBoiicTBO anredpau- | Coxpawenue anrcebpauyeckux opobeil. | 3aKpenuTb yMEHUS MPUMEHSTh OCHOBHOE CBOMICTBO
gyeckoii qpoou. CokparieHue Tlpuseoenue aneebpauueckux Opobeti k | anreOpandeckoil 1poOu; MPOBEPUTh YMEHHE COKpa-
Ipobeil. obujemy 3HameHamernio. 11aTh ApoOu ¥ NPUBOAUTH HX K 001IIEeMY 3HAMEHATEJIIO,
7 Crnosxxenue u BerauTanue apodeii | [IpeobpaszoBanue npoOHO-TMHEHHBIX | [I03HAKOMUTBLCSI ¢ MPAaBUJIAMH CIIOKECHUS U BBIYUTA-
C OJIJMHAKOBBIMU 3HAMEHaTe- BBIPAXXCHHI: CIIOKEHUE. HUSl YHCJIOBBIX JpOo0eil ¢ OJIMHAKOBBIMH 3HamMeHare-
JSIMH. JSIMH; O0bSICHUTH TIPABHJIA CIIOKEHUS M BBIYMTAHUS
anreOpanveckux JIpoOeil ¢ 0JIMHAKOBBIMH 3HAMEHaTe-
JSIMH
8 Cnoxenue u Beruutanue apodeit | [IpeobpazoBanue apoOHO-TMHEHHBIX | [103HAKOMUTBCS C MPABWIAMH CJIOXEHUS W BbIYMTA-
C OJIJMHAKOBBIMU 3HAMEHATe- BBIPAXCHHI: CIIOKEHUE. HUSL YHUCIIOBBIX Jpo0eil ¢ OJMHAKOBBLIMH 3HaMeHarTe-
JSIMH. JSIMH; O0BbSCHUTH TPABHJIA CIIOKEHUS M BBIYMTAHUS
anredbpanveckux JIpoOeil ¢ 0JIMHAKOBBHIMH 3HAMEHaTe-
JSIMH
9 CrnosxeHue U BeIYUTaHUE Opobeit | [lpusedenue aneebpauueckux opobetl k | 3aKpenuTh IPaBUIia CI0KEHHUS U BBIYUTAHUA anreOpa-
C pa3HBIMU 3HAMEHATEIISIMU. obwemy 3namenamenio. Jlelicmsus c | M4ECKUX JpoOel C OJMHAKOBBHIMH 3HAMEHATEIISIMU;
aneebpaudeckumu O0poodamu: ciodice- | POPMUPOBATH YMEHHE BBITIOMHATH JIEHCTBUS CIOXKe-
Hue, gbluumanue. HUS ¥ BEIYUTAHUS C alreOpandecKuMu TIPOOSIMH.
10 CrnoxeHue U BeluuTanue apodeit | Ilpusedenue ancedpauyeckux opodeti k | ®OPMUPOBATH YMEHHE BBINOJIHATH JEHCTBUS CIIOXKe-
C pa3HBIMHU 3HAMEHATEISIMU. obwemy 3namenamenio. Jlercmeus ¢ | HAS M BBIYUTAHUS C aT€OpandeCKUMHU JIPOOSMH.
aneebpauveckumu OpooIMuU: Cr0diCe-
Hue, gbluumanue.
11 Crnoxenue 1 Beluntanue apodeit | Ilpusedenue ancedopauueckux opodeii k | II03HAKOMHUTBCA € AITOPUTMOM CIIOKEHUS M BBIUUTA-
C pa3HBIMU 3HAMEHATEISIMU obwemy 3namenamenio. Jlericmeus c¢ | HAs areOpandeckux ApoOeid ¢ pa3HbIMU 3HAMEHaTe-
aneebpaudeckumu O0podoaMu: crodce- | IIMU; pa3BUBATh YMEHHE BBINOIHATh ASHCTBHS C all-
HUe, 8blyUmanue. reOpanyecKuMu IpoOsiMH; paccMOTpPeTh 00JIee CII0XK-
HbIE 33/1aHUS Ha CII0KEHUE U BRIYUTAHUE anredpanye-
CKHX JTpo0ei.
12 CrnoxeHue U BeluuTanue apodeit | Ilpusedenue ancedpauyeckux opodeii k | 3aKpenuTh IPaBUIIA CIOKEHHUS U BBIUUTaHUA anredpa-
C pa3HbIMHU 3HAMEHATEIISIMU obwemy s3namenHamento. [lelicmeus ¢ | W4eCKUX ApoOeii; (pOpMHPOBATH YMEHHE BBITIOIHITH
aneebpaudeckumu 0podamu: crodce- | NEUCTBUA C aNreOpandecKuMu APOOSIMH.
Hue, gbluumanue.
13 CymMa 1 pa3HOCTb ApOOEH. [TpeoOpa3oBanue ApoOHO-TMHEHHBIX | 3aKpeNnUTh YMEHUE CKIIAJIbIBaTh U BHIUUTATH adreOpau-

BBIDOKEHMI: cioxeHue. [lelicmeus c

YECKUEC JIpO6I/I C pa3HbIMU 3HAMCHATCIIMU, PACCMOTPETH




aneebopauveckumu OpodAMU:  ClOJHCe-
HUe, BbIYUMAHUe.

pELICHNE 3aJaHUi Pa3IMYHOW CII0)KHOCTH C BBIITOJIHE-
HUEM JEUCTBUH CIIOKEHUS U BEIUUTAHUS.

14

KonTposbnas padora Nel no
TeMme: "Cil0:keHHe M BBIUNTA-
HHE PALMOHAJBLHBIX JApodeii"

[TpeoOpazoBanue APOOHO-TMHEHHBIX
BBIPAXEHUI: cloxeHue. /[leucmesus c
aneebpauveckumu OpodIMuU: Crodice-
Hue, gbluumanue.

HayuynTbcsl IpUMEHATh HA IPAKTUKE TEOPETUYECKUU
marepuai 1o teme «ParuoHaibHble IpoOU U UX CBOM-
CTBa».

15

YMHOXEHUE IpoOeii.

[TpeoOpazoBanue APOOHO-TMHEHHBIX
BBIPAXXECHUI: YMHOXKEHHUE. [eticmsus ¢
aneebpauueckumu OpoOAMU: YMHOICE-
Hue.

IMo3HaKkOMHTBCSI C TPaBWIAMH YMHOXXEHHS Palo-
HaJbHBIX JpoOei. OCBOUTH aIrOpUTM YMHOXKCHHUS
npoOeit, yrpolasi BeIpaXeHHUs.

16

YMHOKEHUE APOOCH.

[IpeoOpazoBanre aPOOHO-TMHEHHBIX
BBIpOKEHUI: yMHOXKEHHE. /[eticmaust ¢
aneebpauyeckumu OpooIMU. YMHONCE-
Hue.

ITo3HaKOMHTBCH C IpaBUIAMU YMHOXXEHHUS paluo-
HAJIBHBIX JApo0eil. OCBOMUTH aNTOPUTM YMHOKEHHS
npoOeit, ynpolas BbIpaXeHHUs.

17

Bo3Beaenue n1podu B CTETICHB.

[IpeoOpazoBanre IPOOHO-TMHEHHBIX
BBIpOKEHUI: yMHOXKEHHE. /[eticmaust ¢
aneebpauyeckumu OpooAMU. YMHONCE-
Hue, 86036e0eHle 8 CIeneHb.

IToBTOPUTHL CBOKMCTBA CTENEHH M ITO3HAKOMHUTBLCS C
MpaBWJIaMHd BO3BEACHHUS B CTEICHBb alreOpamyecKoit
JIpo0wu.

18

Jenenue npobeid.

[IpeoOpa3zoBanre IPOOHO-TMHEHHBIX
BBIpKEHUIL: Jienenue. Jelcmeus ¢ ai-
eebpauyeckumu OpodamMuU: OeneHue.

IloBTOpPUTH NpaBUIIa AETCHUS YUCIOBBIX APOOEii; 00b-
SICHUTB TIPaBUJIA JICTICHUS alreOpandeckux Apooei.

19

Henenue npobeit.

[IpeoOpazoBanne POOHO-TMHEHHBIX
BBIPKEHMIL: nenenue. Jeticmsus ¢ an-
eeopauyeckumu Opoosamu: oeeHue.

3akpenuThb IpaBWia JIEJI€HUs alreOpandyeckux Ipo-
Oeil; pa3BUBATh YMEHUS BBIIOJIHATH AEHCTBHS C anreo-
pandecKuMHU JpoOsiMH; paccMOTPeTb 3aJJaHus pa3Iny-
HOT'O YPOBH$ CJIIOXHOCTH.

20

[IpeoOpazoBanue panroHaIb-
HBIX BBIPAKCHHH

[IpeoOpazoBanre IPOOHO-TMHEHHBIX
BBIPQ)KEHUI: CIIO)KEHHE, YMHOXXEHUE,
nenenue. CoxpaiieHue anreOpauye-
CKHX JIpo0eit.

IMo3HAKOMHTBCSI C IOHATHSIMHU Yesoe, OpodHOoe, payu-
OHANIbHOE BbIpadCeHUe, PAYUOHANbHASL Opobb, Modicoe-
cmeo. HayunTbesi ipeoOpa3oBbIBaTh pallMOHAIbHbBIE
BBIPa)KEHUSI, HCIIOJIb3Ys BCE JICHCTBUS C IPOOSIMH.

21

[IpeoOpazoBanme panuoHaIb-
HBIX BBIPAKCHHMA

Ipusedenue ancebopauueckux opoobeti k
obwemy 3uamenHamenio. /lercmeus c
aneebpauyeckumu OpoosAMU:  ClOdHCe-
HUe, GblYUMAHUe, YMHOdNMCEHUe, Oeile-
HUe, 6036e0eHle 8 CIeneHb.

Hayuutbest npuMeHsTh IpaBuUiia MpeoOpa3oBaHus pa-
LMOHAJIbHBIX BBIPAXKECHUM; Ppa3BHBATh YMEHUE YIIPO-
11aTh BBIPAYKEHHUSI, TOKA3bIBATH TOXKIECTBA.




22 [TpeoOpa3oBanue paroHalb- [TpeoOpazoBanue apoOHO-THMHEHHBIX | [I03HAKOMUTBCS C IOHATHIMHU yenoe, OpooHoe, payu-
HBIX BBIPAXKEHUN BBIPQ)KEHUI: CIIOKEHHE, YMHOXXEHUE, | OHAIbHOE 8blpadicenue, payuoHaibHas opobb, modicoe-
nenenune. Cokpamienue anredpamue- | cmeo. HayuuTbesi peoOpa3oBbIBaTh pallOHAIBHBIC
CKUX JpoOei. BBIPa)KEHUsI, UCIIOJIb3Ys BCE JIEHCTBUS C IPOOSIMH.
23 [IpeoOpazoBanue panroHaIb- Tlpuseoenue aneebpauueckux opobeti k | HayunThesi pUMEHSTH MIpaBUIIa MpeoOpa3oBaHus pa-
HBIX BBIPAXEHUN obwemy 3namenamenio. Jlercmeus c | TUOHAIBHBIX BBIPAXKEHUH; pa3BUBaTh YMEHHUE YIIPO-
aneebpaudeckumu OpodAMuU: Clodce- | IATh BBIPAXKEHUS, I0KA3bIBATh TOXKJIECTBA.
HUe, GbluUMAHUe, YMHOJCEeHUe, Oeile-
Hue, 6036e0eHUe 68 CIeneHb.
24 k. ObparHas IPONOPLHUOHATBLHOCTD; | II03HAKOMUTBCS C NOHATHAMMU 8emeb eunepbobl, Ko-
OyHKIMA y = —, €€ CBOMCTBA U . K .
X Caoiicta Qpynkuumy =~ . Tunep6oia. agppuyuenm obpamuoil NPONOPYUOHATLHOCU, ACUMN-
rpaduk. Ipeocmasnenue o6 acuj)l;nmomax moma, cummempus eunepboisl; ¢ BUOM U Ha3BaHUEM
: rpaduka pyskuuy |, _ © . HayIuThCABBIMHCISATE 3HA-
X
yeHus1 QyHKIWH, 3a1aHHBIX (POpMyTamMH; COCTABJIATH
TaOJIUIy 3HaYCHUH; PUMEHSITh /ISl IOCTPOEHHUS Ipa-
(duKa 1 OmHCaHUs CBOMCTB aCHMIITOTY.
25 k. . Ob6parnas MPOIMOPLMOHANILHOCTD; | Pa3BUBaTh yMeHHE CTpOUTh TIpaUKU H3BECTHBIX
OyHKIMA y = —, €€ CBOMCTBA U . B .
X CBoiicTBa QyHKIHH ¥ = 3 T'unep6oua. (1)yHKIII/IIf, (bopMle?BaTb YMEHHUE CTPOUTH Trpaduku
rpadux. IIpeocmasnenue 06 acumnmomax. yHiwHH BHa Y=
3akpenuTh 3HaHMS O CBOMCTBAX (PYHKIUH.
26 [Ipencrasnenne npodu B BUE Ilpusedenue anceopauueckux opoobeti k | IIOBTOPUTH TIpaBUiIa BBHITIOJHEHUS BCEX JCHCTBUH C
CYMMBI Jpo0eit obwemy 3namenamenio. Jlericmeus c | OOBIKHOBEHHBIMU JPOOSIMH, IIpaBUiIa IpeoOpa3oBaHUs
aneebpaudeckumu OpodAMuU: Cl0JHCe- | pAITHOHALHBIX BRIPAKEHHUH, pa3BUBATH YMEHHUE YIIPO-
Hue, GbluUMAHUe, YMHOJCEeHUe, Oele- | IaTh BBIPAKEHUS U JOKa3bIBaTh TOXKIECTBA.
Hue, 6036e0eHUe 8 CIeNneHb.
27 KonTpoubsnas pabora Ne2no [TpeoOpa3oBanue 1pobHO-MUHENHBIX | HayunThess npUMEHSTh Ha MpaKTHKE TEOPETHUECKUI

Teme: ""Onepanuu c ApodsAMH.
Jlpo0HO-panuoHaIbHASA (PYHK-
III/IH"

BBIPAXKEHUI: CII0KEHUE, YMHOKEHUE,
nenenue. CokparieHue anredpaunde-
ckux apo0Oeit. CBoiicTBa pyHKINU

y==. Tunep6ona.
X

Marepuai o teme «Onepanuu ¢ 1podsimu. J[podHo-pa-
[UOHANbHAS (QYHKITUS

KBAJIPATHBIE KOPHH (17 Y)

BocnuraTte/ibHbIN aCEKT HA YPOKaX MaTeMaTHKM: pOpMUPOBaHUE Yy yUaluXcs 100BU K cBoel PonuHe, yBaskeHUs K €€ JOCTHKEHUsM U uctopun. dopmu-
pOBaHKE ONPENEICHHOIO AICTETUYECKOT0 OTHOILIEHUS YeJIOBeKa K JeHCTBUTENbHOCTH, (pOpMHUpPOBaHUE JTMYHOCTH YUEHHKA, €0 MHUPOBO33peHUs. Bocnuranue
YMEHUS CIyIIaTh APYT APYyra U BBIPAXKaTh CBOIO TOUKY 3PEHHUS, YMEHUS YBAKUTEILHO OTHOCUTHCS K ONTMOHEHTaM, BOCIIUTAHUE HACTOMYMBOCTH, TPYIOJIIOOUS,




HeJICYCTPEMIICHHOCTH, HIO603H&TCHBHOCTI/I, AKTUBHOCTH, q)OpMI/IpOBaHI/Ie O6IJ.[€HpHHHTI:IX HOPM MOBCACHHUA — BCKJIIMBOCTHU, BBIACPIKAHHOCTH, JUCHUIIJIMHBI U

TaKTa.

28

PanyonanbHble yucia.

MHOXECTBO pallMOHAIbHBIX YHCEI.
CpaBHeHHE palMOHAIbHBIX  YHCEI.
JledictBUs ¢ palMOHAIBHBIMU 4YMC-
namu. [lpedcmasnenue payuoHaibHo20
yucna decamuyrol opoobwro. HYucna u
Onunvl  ompeskos.  Payuonanvhvie
yucna. Ilompebuocms 6 uppayuonanb-
noix yucaax. Ilxona Iugpacopa.

Ilo3HAKOMHUTBLCS C HOHITUSIMU payuoralvbHble Yucia,
MHOJCeCmMea pPAUUOHANBbHBIX U HAMYPAILbHbIX HUCEIL.
OcBoHUTD CUMBOJIBI MATEMATUYCCKOIO SI3bIKA M COOTHO-
MEeHUA MEXAY 9TUMHU CUMBOJIAMH. Hayanbcn OITNCBI-
BaTb MHOXXCCTBA LCJIbIX pallMOHAJIbHBIX, HeﬁCTBHTeHB-
HBIX U HAaTYpaJIbHBIX YHCEJL

29

JlericTBUTENBHBIC YMCTIA

[ToHsiTe WpPpPAaMOHATIBHOIO YHCIIA.
Pacnio3naBanue MppaldoOHATBHBIX Y-
cen. Ilpumepsl Joka3aTenbCcTB B aljl-
reOpe. MppaumoHalibHOCTh YHUCHA V2.
[Tpumenenue B reomerpun. Cpagnenue
uppayuoHanbHulx uucen. Muoodxcecmeo
OelicmeumenbHblX Yucel.

Ilo3HaKOMUTBCS C IIOHATHEM UppayuoHaJIbHblx YUcell.

30

KBanpatnsie kopaH. ApupmeTn-
YECKUU KBAJPATHBIN KOPEHb.

KBanpataele kopHH. Apudmernye-
CKHM KBaJIPaTHBIN KOPEHb

I[Mo3HAKOMHTBC C TIOHATHAMH apu@memuyecKull
K8aOpammbwlii KOpeHb, NOOKOPEHHOE YUCIO; C CHMBOJIOM
MaTeMaTHKU i1 0003HAuYe€HUs HOBOIO 4YMCIA —+/g .
Hayuntbes popmynupoBats onpenenenue apudmeru-
YeCKOro KBaJpaTHOTO KOPHS; M3BJEKaThb KBaJpaTHbIE
KOPHHM U3 NIPOCTHIX YHUCEIL.

31

YpaBHeHHE X°=a.

Henonnsle kBagpaTHbIEC ypaBHEHMUS.

Ilo3HakoMHUTBCA C MOHATHEM M CIIOCOOOM peIleHUs
ypaBHEHHS X*=a.

32

Haxoxnenne npuOamkEHHBIX
3HAYEHUI KBAJIpaTHOTO KOPHSI.

WppanumonansHocth uncna v2. Cpas-
HeHue UPPAYUOHATLHBIX YUCell.

ITo3HaKOMHMTBbCA C HEKOTOPBIMU TNPUOIUKEHHBIMU
3HAUEHUSMH HUPPALUOHAIBHBIX YHCEN MOJ KOPHEM.
Pa3BuBaThb ymMeHME BRIUUCIATH IPUOIMKEHHBIE 3HAUe-
HUS KBaJPATHOTO KOPHS U3 YNCEN HA KAJIBKYJISATOPE U C
MTOMOIUIBIO TAOJIHUIIBI B yUEOHHKE.

33

OyHKIHUSA Y = \/; . E€ cBoiicTBa
U rpaduK.

I'paduk pynkuuum y = Jx

CrniocoObl 3a1aHust PYHKIMM: aHAIUTH-
4eCKUi, rpaduueckuii, TaOIUYHBIN.
CaoticTBa (yHKIMI: 001acTh onpene-
JIeHHs, MHOKECTBO 3HAYCHWH, HYIH,

ITo3HaKOMMTBCSI C OCHOBHBIMU CBOICTBaMU U rpadu-
KOM (QYHKIUH y = x 1 mokaszats MpaBUJia MOCTPOCHUS
rpapuka JaHHOH (yHKIMH; (POPMHPOBATH yMEHUE
cTpouTh rpaduku GyHKIUN BUga y = Jx 1 mo rpa-
¢buKy onpenensTh cBOWCTBA QYHKIUH.




MPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, MPO-
MEXYTKH BO3PACTAHUS

34 OyHKIMA Y = Jx . Eé coiicTBa ['paduk GyHKIMH y = Jx TToBTOPUTH CBOMCTBA QYHKIMH y = +/x , 3aKPENUTHL YMe-
U rpaduk. IIpeobpazosanue cpagurxa ¢yHkyuu | HIE CTPOUTH TpaduK TaHHOW QYHKIIMH; PpACCMOTPETh pe-
y=f(x) Ona nocmpoenus epaguxkog | NICHUE 3aJTaHUI PA3ITMYHOTO YPOBHS CIIOKHOCTH; Pa3BH-
@yHKyu 8uoa BaTb yMEHHE CTpouTh Trpaduku QYHKIUH BHIA
y = af(kx + b) + c. y=+x+a+6H PEIIaTh YPABHEHHS TPAYUUECKHM CIIOCO-
OoM.

35 KBanpartuslit kopenb u3 nmpous- | [IpeoOpa3zoBanue BbIpakeHuii, conuep- | PacemoTpersb cBoiicTBa KBaJpaTHBIX KOpHEH U IMOKa-

BEJICHUS U IPOOH. JKAIUX KBaJpaTHbIE KOPHU: YMHOXKE- | 3aTh UX IPUMEHEHUE; (popMHUpPOBATH YMEHUE BBIUMC-
HUE, JICTICHHE. JISITh KBaJpaTHbIE KOPHH, UCIIOJIb3YS UX CBOMCTBA.

36 KBanparsblii kopeHb u3 npous- | [IpeoOpa3zoBanue BblpakeHUi, conep- | HayunmThest BBIUMCIIATH KBaJpaTHbIE KOPHU, UCIIONb-

BEJICHUS U TPOOH. JKAIIUX KBaJpaTHbIE KOPHHU: YMHOXeE- | 3ysl X CBOMCTBA .
HUE, JICIICHUE.

37 KBagpatHblii KOpeHb U3 cTe- [IpeoOpa3zoBanue BblpaxkeHU#, cogep- | [IoBTOpUTHL CBOIICTBa KBaJpaTHBIX KOPHEH; pa3BH-

HIEHU. JKAIUX KBaJpaTHbIE KOPHU: YMHOXE- | BaThb YMEHHUE I0JIb30BaThCs CBOWCTBAMHU KBaJpaTHBIX
HUE, JICJICHHE. KOpHEH.

38 KonTposbnas padora Ne3 no [IpeoOpa3zoBanue BblpaxkeHUl, coaep- | HayunmTbesi mpuMeHATh Ha MPaKTUKE TEOPETUUYECKUIT
Teme: "[lonsitue apudmernye- | Kaux KBaJApaTHbIE KOPHU Matepuai no treme «llonarue apupmMeTHuecKoro KBaji-
CKOro KBaJIpaTHOr0 KOPHA 1 pPaTHOT'O KOPHSI U €ro CBOMCTBA.
ero coiicrea'’.

39 Boinecenne MHOXUTENS 32 3HaK | BeiHEceHHe MHOXKUTENS U3-110J1 3Haka | OCBOUTH Olepalvio BHIHECEHUS MHOXKHUTENS H3-TI0]
KOpHsl. BHeceHne MHOXKUTEIA KOpHS, 6HeceHue MHOJCUmensi noo | 3Haka KOpHs, NpeoOpa3oBaHHE MOJOOHBIX UJIEHOB;
10J1 3HAaK KOPHSI. 3HAK KOPHS OcCBOUTH AITOPUTM BHECEHUS MHOXKUTENS MOJ 3HAK

KODHSI.

40 BoiHecenne MHOXKUTENS 3a 3HaK | BbelHECEHHEe MHOXKMUTENS M3-TI0J 3HAKa | 3aKpPenuTh IPaBUJia BHIHECEHUS] MHOMXHUTEINS H3-TIOJ
KOpHsl. BHeceHne MHOXKUTEINA KOpHS, 6HeceHue MHOJCUmensi noo | 3HaKa KOPHs, BHECEHUS MHOXKUTENS O] 3HaK KOPHS
10J1 3HAaK KOPHSI. 3HAK KOPHS npeoOpa3oBaHre MOAOOHBIX YIEHOB; PaccMOTpeTh

IpUMeEpbI Ha IpeoOpa3oBaHUe Pa3IMYHON CIOKHOCTH.

41 [Tpeobpa3zoBanue BbIpaKeHHH, [Ipeobpa3zoBanue BbIpaxkeHUH, coaep- | OcBOMTH NPUHIUI TPe0Opa30BaHUs KOPHEHN U3 TPOU3-

COACPpKAINX KBAIPAaTHBIC KOPHU.

JKallluX KBAaJPaTHBIC KOPHH: YMHOXKC-
HUEC, NCJIICHUEC, BBIHCCCHUEC MHOKHNTCIIA
H3-TIOA 3HaKa KOpHA, 6HeCeHue MHO-
arcumens noo 3HaK KODHAL.

BEJICHUS, IPOOU U CTETIEHHU, OCBOOOXKIEHHE OT UppalLH-
OHAJILHOCTH B 3HAMEHATeJe, PacCMOTPETh MPUMEPHI
Ha NpeoOpa3oBaHKe PA3TUUHON CI0XKHOCTH.




42

[TpeoOpazoBaHue BBIpAKCHHH,
COZIepIKAIUX KBaJAPaTHBIC KOPHHU.

[TpeoOpa3oBaHue BBIpAXKEHUH, COAEP-
KAIUX KBaJpaTHbIE KOPHU: YMHOXe-
HUE, JIeJICHHUE, BBIHECEHUE MHOKUTEIA
U3-TI0Jl 3HAKa KOPHS, 6HeCceHue MHO-
Jrcumeris noo 3HAK KOPHSL.

3akpenuTh npeoOpa3oBaHHE KOPHEW W3 MPOU3BeEle-
HUS, IpoOU W CTENEHU, OCBOOOXKICHHE OT HpPpaIro-
HAITBHOCTHU B 3HAMEHATEJIe, pACCMOTPeTh IIpUMEpHI Ha
peoOpa3oBaHue PA3IMYHON CIIOKHOCTH.

43

[IpeoOpazoBanue BhIpaKEHUH,
coJIepXKaluxX KBaJapaTHble KOPHHU.

[IpeoOpa3zoBanue BBIpAKEHUM, COACP-
JKalUX KBaJpaTHbIE KOPHU: YMHOXeE-
HUE, JICJICHNe, BBIHECEHNE MHOXKUTES
U3-T1I0J1 3HAKa KOPHS, 6HeceHue MHO-
Jrcumensi N0 3HAK KOPHSIL.

IloBTOPUTHL CBONMCTBA KBAaJApaTHBIX KOPHEW; pa3BU-
BaThb YMEHHUE IOJIb30BaThCsl CBOMCTBAMM KBaJIPATHBIX
KopHeil. O0001MTh 3HAHUSI U YMEHUS IO TEME CBOM-
CTBA KBaJPATHBIX KOPHEM.

44

KonTposbnas pabora Ne4 no
TeMe «CBOMCTBA KBAJIPaTHBIX
KOpHei»

[Ipeobpa3zoBanue BBIpaKeHUH, conep-
KaIUX KBaJIpaTHbIE KOPHU

HayuynTbcsl IpUMEHATH HA IIPAKTUKE TEOPETHUYECKUM
MaTepuai 1no teme «CBONCTBA KBaIPaTHBIX KOPHEW»

KBAJIPATHBIE YPABHEHUA (23 4)
BocnuTaTe/bHBIA aCEKT HA YPOKAX MaTEeMATHKH:BOCIIUTAaHUE MHTEpPECA K YUYEHUIO, OCO3HAHME NPAKTUYECKOW 3HAYMMOCTH TOTO WJIM MHOTO OTKDBITHS,
OCO3HAHHME 3HAYMMOCTH STOTO OTKPBITHS HA MYTH IUBHJIN3AIMH YEIOBEUECKOro oOmecTBa. Bocnuranue yBaKeHUsI K YYCHBIM U UX TPYAY, (OPMHUPOBAHUE
YCTONYMBBIX HPABCTBEHHBIX YYBCTB, BBICOKOM KYJIBTYphI IOBEACHMSI KaK OJHOM U3 TJIaBHBIX MPOSIBJICHUN YBa)KECHHUS YEJIOBEKA K JIOSM.
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Henounnbie kBaipaTHbIC ypaBHE-
HUSL.

KBagparuseiii Tpexunen. KsagparHsie
ypaBHeHusA. HemnosHble KBagpaTHbIE
YpaBHEHU.

Ilo3HakoMHUTBCA C MOHATUIMH K8aOpamHoe ypasHe-
Hue, npuseoeHHoe K8aopamuoe ypasHeHue, Henpuege-
O0eHHoe KeaopamHoe ypasHeHue; 0CBOUTD IIPaBUIIO pe-
LIEHUs KBaJapaTHOro ypasHeHus. Hayumrbes pemartsb
MPOCTEUIINE KBaIpaTHBIC YPaBHEHUSI CIOCOOOM BbIHE-
CEHUS OOIIET0 MHOXKHUTES 32 CKOOKHU

46

Henounnbie kBaipaTHbIEC ypaBHE-
HUSL.

KBagparuele ypaBHeHus. Henosnsle
KBaJpaTHbIC YPABHECHMUS.

Ilo3HaKOMHUTBLCH C TNOHATUSAMHU NOJHOE U HeNnoaAHOe
Keaopamuoe ypaeHenue, CO CIOCOOaMU peIIeHUs He-
IIOJIHBIX KBaJIpaTHBIX ypaBHeHUM. HayunThbces nposo-
JIUTh JI0Ka3aTEIbHBIE PACCYKIEHUS O KOPHAX ypaBHE-
HUS C OIIOPOM Ha ompeneneHue KOpHs, QyHKINOHAIb-
HbIE CBOMCTBA BBIPAKEHUH; PellIaTh KBaJIpaTHbBIE ypaB-
HEHUS, pacliO3HaBaTh KBaJpaTHbIE YPaBHEHUS.

47

dopMyna KOpHEW KBaIpaTHOTO
YpaBHEHUS.

JIMCKpUMHWHAHT KBaJpaTHOIO ypaBHE-
Hug. PopMyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Koauuecmeo kopHeii kao-
pPamHO20 YPAGHEHUs 6 3A8UCUMOCTIU
om e20 OUCKPUMUHAHMA.

OcBouTh crocod pelIeHust KBaJpaTHOTO ypaBHEHHUS
BBIJICJICHHEM KBajipaTa ABydieHa. HayunTbes pemars
KBaJpaTHbIE YPaBHEHHs C TOMOIIBIO JAHHOTO CII0C00a;
Pacno3HaBaTh KBAJPATHBINA TPEXUJIEH.




48 ®dopmyiia KOpHEH KkBagpaTHOro | JIMCKpUMHMHAHT KBaJIpaTHOTO ypaBHe- | 3aKpenmuTh HaBBIKU NpuMeHeHus ¢opmynsl. IloBTo-
YpaBHEHUS. Hug. @opMysia KOpHEH KBaJpaTHOTO | PUTh AITOPUTM PELICHHS MOJHBIX KBAJIPaTHBIX ypaB-
ypaBHeHUs. Konuuecmeo kopuell k6ao- | HEHUH, MOHATHE CMBICI JUCKPUMHUHAHTA; Pa3BHBaTh
PAmHO20 YpasHeHusi 8 3a8UCUMOCmU | YMEHHE pellaTh KBaJpaTHbIE YPaBHEHHUS.
om e20 OUCKPUMUHAHMA.
49 ®dopmyna KopHel KBaapaTHOro | Pemienue KkBaapaTHBIX ypaBHEHUN: uc- | BBectu Gpopmyrnbl 1is pernieHust KBaJpaTHBIX ypaBHE-
YpaBHEHHUS. MOJIb30BaHKE (POPMYIIBI ISt HAX0XKJIe- | HUH C YeTHBIM BTOPHIM KOX((PHUIMEHTOM; pa3BHBATh
HUS KOpHEH. YMEHUE PellaTh KBapaTHbIC YPAaBHEHUSI.
Konuuecmso kopHeti kéaopammnozo
VPaeHeHUsl 8 3a8UCUMOCTNU O €20
OUCKDUMUHAHMA.
50 Pemenue 3ama4 ¢ moMouipro Pemmenne TekcToBbIX 331a4. Anirebpau- | OCBOMTH MaTeMaTHYECKYIO MOJIENb PEIIeHuUs 3a7a4 Ha
KBaJIpaTHbIX YPaBHEHUH. YEeCKHUIl METO/ pellieHus 3a/1a4 COCTaBJIEHUE KBaJipaTHOro ypaBHeHus. Hayuurbes pe-
maTh TEKCTOBBIE 33J]a4M HA HAXO0XKICHHE KOPHEW KBa-
pPaTHOrO ypaBHEHUSI.
o1 Pemenue 3aga4 ¢ moMoIb0 Pemenue TekcToBbIX 3a1a4. AnreOpa- | HayuuTbest pemaTh TEKCTOBBIE 337a4d HAa HaXOXKIe-
KBaJJPAaTHBIX YPaBHEHU. WYECKUM METOJ| peleHus 3a/1a4 HUE€ KOpHEH KBaJIpaTHOIO YPaBHEHUSI.

52 Pemenue 3agau ¢ moMoIb0 Pemenue TekcToBbIX 3a1au. AnreOpa- | HayuuTbest periaTh TEKCTOBBIE 33/la4d HA HaXOXKIe-
KBaJIPAaTHBIX YPaBHEHU. WYECKUM METOJ| pelleHus 3a/1a4 HUE KOpHEH KBaJPaTHOTO.

53 Pemenue 3a1a4 ¢ nomoupro Pemenne TekcToBbIX 3aa4u. Anredpa- | HayuuTbest peliaTh TEKCTOBBIE 337aud HAa HaXO0X[e-
KBaJIpaTHbIX YPaBHEHUH. WYECKUI METOJ pELICHNUs 3a1a4 HUE KOpHEH KBaJpaTHOTO.

54 Teopema Buera. Teopema Buema. Pemenue kBaapar- IHoBTOpUTH (HOPMYIIBI AJIs PELLIEHUS KBaJPAaTHBIX ypaB-
HBIX YpaBHEHUI: n0060p KopHeli ¢ uc- | HEHUI; 10Ka3aTh TeopeMy Buera, noka3ars ee npume-
noav3o6anuem meopemvl Buema. HEHNE; PACCMOTPETh Pa3IMyYHbIC 33JaHNs HA IPUMEHE-

HUe TeopeMbl Buera; copmupoBaTs yMEHHE UCIIOIb-
30BaTh ITY TEOPEMY.

55 Teopema Buera. Teopema Buema. [ToBroputh Teopemy Buera; 0ObsicHUTH MpaBUiIa pasiio-
Teopema, obpamnas meopeme Buema. | *eHUs MHOTOWIEHOB HA MHOXWTENH; pa3BUBATh YMEHHE
Pemenuie kBaipaTHBIX ypaBHEHHI: pelIaTh KBaipaTHbIE YPABHEHHUS PA3IMYHBIMU CIIOCOOAMH.
no0OOp KOpHell ¢ UCNONIb308AHUEM
meopemvl Buema.

56 KonTposbnas padora Ne S mo | KBagpatHoe ypaBHEHHE U €70 KOPHU HayuynTbcsl MpUMEHATh HAa MPAKTUKE TEOPETUYECKHUU

Teme: ""KBagpaTHble ypaBHe-
Hus"

MaTcpHrall o TcCME «KBaIIpaTHLIC YpaBHCHUSA»




o7 Pemenune npoOHbBIX panuoHanb- | Pemenue npocreimmx qpoOHo-muHEN- | [I03HAKOMUTBLCA C IOHATUAMU yenoe, OpobHOe, payu-
HBIX YpaBHEHHI. HBIX YpaBHEHHI. OHAIbHOE BbIPAJICEHUE, MOHCOECMBO.
58 Pemenue npoOHBIX panMoHanb- | Pewenue Opobro-payuonanvivix ypas- | II03HAKOMATBCSI ¢ NOHATUEM OpoOHOe ypasHeHue, C
HBIX YpaBHEHHI. HeHUl. METOJIOM peLIeHHS APOOHO-PAIMOHATIEHOTO YPaBHEHUS
— n30aBJIeHUE OT 3HAMEHATEIS AlreOpandeckoi Ipoou.
Hayuutbes pemats IpoOHO-palliOHaNIbHBIE YpaBHE-
HUS METOJZIOM M30aBJICHHUs OT 3HAMEHATeJIsI; AeaTh Ka-
YECTBEHHYIO IPOBEPKY KOPHEIA..
59 Pemenue poOHBIX panuoHanb- | Pewenue Opobro-payuonanshoix ypas- | II03HAKOMUTBLES C alropuTMOM pELIEHHs JPOOHOro
HBIX YpaBHEHHIA. HeHUl. paIoOHaIbHOIO YPAaBHEHUS.
60 Pemenne 1poOHBIX pauuoHanb- | Pewenue Opobro-payuonanvivix ypas- | PaccMorpers pelieHne ypaBHEHUN pa3InYHON CIIOXK-
HBIX YpaBHEHH. HeHuil. HOCTH; BBIpabOTaTh yMEHHE pellaTh pPalMOHAIbHEIC
ypaBHEHUS
61 Pemenue 3aga4 ¢ moMoub0 3agauu Ha JBHKeHHE, Pa0OTy U MO- | 3aKPenuTh PELICHUE YPAaBHEHUHN Pa3IMuHOM CII0KHO-
JPOOHBIX PAllMOHAIBHBIX YPaB- | KYNKH CTH; YMEHHUE peiaTh pallioHaIbHbIe YPaBHEHUSI.
HEHUM. AHann3 BO3MOXHBIX CUTyallUil B3auM-
HOTO PACIIOJIOKEHUSI OOBEKTOB MPU UX
JBUKEHUHM, COOTHOLIECHHS 0O0BEMOB
BBINOJIHSAEMBIX pabOT MPH COBMECTHOM
pabore.
62 Pemenune 3a1a4 ¢ moMouIpro 3agauu Ha JBHKeHHE, padoTy U 1mo- | OCBOUTH NIPAaBUIIO COCTABJICHUS MAaTEMAaTUYECKOW MO-
JIpOOHBIX pallMOHATBHBIX YPaB- | KYNKH JIeJIM TEKCTOBBIX 3a]1a4, CBOSIINXCS K pallMOHATbHBIM
HEHMH. AHanu3 BO3MOXHBIX CUTyallui B3auM- | ypaBHeHUsIM. Hay4uThCsl pemaTs TEKCTOBBIE 3a7a4 C
HOTO PAaCIOJIOKEHUS OOBEKTOB MPHU UX | COCTABICHHUEM MaTEeMaTHYE€CKOM MOJENN; MPABHIBHO
JBY)KEHUH, COOTHOLIEHHS OOBEMOB | 0(pOPMIIATH pEIICHUS
BBITIOJHAEMBIX Pa0OT MPU COBMECTHOM
pabore.
63 Pemenue 3aa4 ¢ moMoIIbI0 3agauu Ha QBHKeHHe, padoTy U mo- | OcBoUTH NpaBuiia 0POPMIICHUS pEIIeHU 3aa4 C I0-

JIPOOHBIX pAIMOHATHLHBIX YPaB-
HEHUU.

KYNKH
AHaii3 BO3MOYKHBIX CUTyalluld B3aWM-
HOTO PacIoJIOKEHUsI 0OBEKTOB MPU UX
JIBUKEHUH, COOTHOLICHHS 00BEMOB
BBINOJIHSAEMBIX pabOT MPH COBMECTHOM
pabore.

MOIIBIO pallUOHAJIBHBIX ypaBHeHPIfI.




64

Pemenue 3a1au ¢ mOMOIIBIO
JIPOOHBIX paIlMOHAIBHBIX YpPaB-
HEHUU.

3agaum Ha ABUKeHUe, padoTy U Mmo-
KYNKH

AHanIn3 BO3MOXHBIX CHTYaIMi B3auM-
HOTO PaCIOJIOKEHUSI 0OOBEKTOB MMPU UX
IBIDKEHUH, COOTHOIIEHHS OOLEMOB
BBITIOJIHSIEMBIX Pa0OT MPHU COBMECTHOM
pabore.

HayuuThbes pemaTh TEKCTOBBIC 3a/aud anreOpande-
CKHM CITIOCOOOM; MEPEXOUTh OT CIOBECHOU (hOpMYITH-
POBKH YCIIOBUS 33/1a4M K aNreOpandecKoil MoIenu my-
TEM COCTaBJICHHS YPaBHCHHSI

65

Pemienue 1poOHBIX palmoHab-
HBIX YPaBHEHUH U 33]a4 C IIOMO-
LIbI0 PALlMOHAJIBHBIX ypaBHE-
HUM.

Pewenue opooro-payuonanvrvix ypas-
HEeHU.

AHanan3 BO3MOXKHBIX CUTYallMil B3auM-
HOTO PacIOJIOKEHUs] 00BEKTOB IIPU UX
JIBUKEHUH, COOTHOILIEHHUS 00BbEeMOB
BBITOJHSAEMBIX Pa0OT MPU COBMECTHOM
pabore.

HayunTbesi pemiate TEKCTOBBbIE 3ajauu ajireOpauye-
CKUM CHIOCOOOM; MEPEXOJUTh OT CIOBECHOU (hopmMymu-
POBKHM YCJIOBHS 337audl K anredpanyeckoi MoJeNH Iy-
TEM cocTaBieHusi ypaBHeHHs. (OCBOMTH IpaBHia
o(opMIIeHHs pelIeHus 3aa4 ¢ OMOLIbI0 PallMOHAIb-
HBIX YPABHEHUM.

66

YpaBHEHHUs C TAPAMETPOM.

KBagparHble ypaBHEHUs € HapaMeTPOM

OcBOMTBH  OCHOBHOH  TpadMUecKUM  CIIOCOOOM;
HayunTh HaxoauTh OJ13 npobu.

67

KonTposbnas padora Ne6 no
Teme «/[poono-payuonanshole
ypasnenusa. Tekcmosvie 3a-
oauuy

JpoOHO-paliioHalIbHbIE  ypaBHEHUS.
Pemenne TekcTOBBIX 3a1ay.

HayuynTbcsl IpUMEHATh HA IPAKTUKE TEOPETUYECKHUU
Mmarepuai no teme «J{poOHO-palMoHanbHbIe ypaBHE-
Hus. TeKCTOBBIE 3a1aum».

HEPABEHCTBA (18 4)

BocnuraTteabHBIA ACEKT HA Ypoxkax MaTeMaTI/IKI/IZq)OpMI/IpOBaHI/Ie OCTCTHYCCKOI'O OTHOIICHUS YCJIIOBCKA K ﬂeﬁCTBHTCHBHOCTH, CI)OpMI/IpOBaHI/Ie JIJMYHOCTH
YUYCHHKA, €TO MHUPOBO33PCHUA, BOCIIUTAHUEC €TO0 JIMYHOCTHBIX Ka4YCCTB. Bocnuranne YMCHHA CIIylIaTh APYT Apyra M BbIpaKaTb CBOXO TOUYKY 3PCHUA, YMCHUSA
YBAXKUTCIIBHO OTHOCUTLCS K OIMIIOHCHTAM, BOCIIUTAHUC HaCTOP’I‘{HBOCTI/I, pr,Z[OJ'IIO6I/I$[, HEJICYCTPEMIICHHOCTH, J'II-O603H8.TCJ'IBHOCTI/I, AKTUBHOCTH, (I)OpMPIpOBaHI/Ie
06H1€HpI/IH${TI>IX HOPM MMOBCACHUSA — BEKIIMBOCTH, BBIICPKAHHOCTHU, JTUCHUIIJIMHBI XU TaKTa.

68 YncnoBbie HEpaBEHCTBA YucnoBble HEPABEHCTBA. ITo3HaKOMMTBCS CO CIIOCOOOM CpAaBHEHMSI HEPABEHCTB
[TpoBepka  cHpaBeUIMBOCTH  HEpa- | IPU MOMOILM UX PA3HOCTU. 3aKPeNnHuTh CIOco0 CpaB-
BEHCTB IIpU 3a/laHHBIX 3HAYEHUSX Ie- | HEHUs HEPaBEHCTB IPU IOMOIIH UX PA3HOCTH.
PEMEHHBIX.
69 CBoiiCcTBa YHCIIOBBIX HEpa- CBOIICTBa YHCIIOBBIX HEPABEHCTB BBecTn cBOliCTBa HEpaBEHCTBA; (pPOPMHPOBATH yMe-
BEHCTB HUE CPAaBHUBATh YNCJIa U BBIPAXKEHHUS, TIOJIb3YSICh CBOMU-
CTBaMHU HEPaBEHCTB
70 CBoiiCcTBa YHCIIOBBIX HEpa- CBolicTBa YHCIIOBBIX HEPABEHCTB Hayuutbest GopMynupoBaTh CBONCTBA YMCIOBBIX HE-

BCHCTB

PaB€HCTB; HWIIJINCTPUPOBATD X Ha 1 (P (0):10) HpHMOﬁ,
A0KA3bIBATH HCPABCHCTBA anre6pa1/1quI<H




71 CrnoxeHue 1 ymMHOXKeHue uncio- | YucinoBele HepaBeHcTBA. (CBolicTBa | IIo3HAKOMMTBCS C ITpaBUIIaMU CIIOXKEHHSI U YMHOXKE-
BbIX HEPABEHCTB YHCJIOBBIX HEPABEHCTB. HUS YMCIIOBBIX HEPABEHCTB
72 CrnoxxeHue 1 yMHOXKeHuUe uyncio- | Yucnossle HepaBeHcTBa. CBoOlCTBa OcBOUTH ITOPUTM YMHOKEHHSI HEPABEHCTBA Ha 10J10-
BbIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB. KHUTEIbHOE U oTpHlareabHoe yucio. Hayuurbes pe-
11aTh YUCIIOBbIE HEPABEHCTBA U IOKA3bIBATh UX CXEMa-
TUYECKH HA YUCIIOBOU MPSMOM.
73 CrnoxeHue 1 yMHOKeHue uncio- | Yucnosele HepaBeHcTBa. CBolicTBa Hayuutbes pemats 4nciIOBbIE HEPABEHCTBA U I1OKa-
BbIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB. 3bIBATh UX CXEMATUYECKU Ha YMCIOBOM MPSIMOI.
74 [TorpemHocTs ¥ TOUHOCTD MpU- | YucnoBeie HepaBeHcTBa. CBoiicTBa | IIOBTOPUTH MOHATHS MPUOIMKEHUS C U30BITKOM U He-
OJInKEHUS YHCJIOBBIX HEPABEHCTB. JnocTaTkoM, copMHPOBATH HaBBIK NpeoOpa3oBaHUs
BBIPQXXEHUI JI1 OLEHKU MOTPEIIHOCTH M TOYHOCTH
pUOIKEHUS.
75 Kontposbnas pad6ora Ne7 mo | UucioBele HepaBeHcTBa. (CBolicTBa | HayunThesl IPUMEHATh HA NMPAKTUKE TEOPETHUECKUN
Teme: «Uuc10Bble HEPABEHCTBA| YHCIIOBBIX HEPABEHCTB. MaTepuai 1o teme «4ucioBble HEPaBEHCTBA U UX CBOM-
U UX CBOICTBA» CTBay.
76 [lepeceuenuie u 00beAMHEHNE MHuoxecTtBo,  xapaxkmepucmuueckoe | II03HAKOMHTBCSA C IOHATUAMU HOOMHONHCECMEO, Nepe-
MHO>KECTB. CBOUCMB0O MHOJCeCm8d, STIEMEHT MHO- | ceyeHue U 00beOUHeHue MHOMCecms, C TPUHLUIIOM
KECTBa, nycmoe, KoHeyHoe OeckoHeu- | KpyroB Diinepa. HayunTbest HaX0auTh 00BbeIMHEHNE U
Hoe muodxcecmeo. [lonMHo)kecTBO. OT- | mepecedeHne MHOXKECTB, NPUBOJIUTH IMPUMEPHI He-
HOIIICHWE TPHHAJICKHOCTH, BKIIOYE- | CIOXKHBIX KiacCH(pUKaLNi.
HUS, PABEHCTBA. OJIEMEHTHI MHOXKeE-
CTBa, CIIOCOOBLI 3aJaHUs MHOYKECTB,
pacno3Hasanue NOOMHONCECME U dlle-
MEHMO8 NOOMHONCECME C UCNOJIb306A-
Huem kpyeos Oiinepa. Ilepeceuenune u
0o0beAMHEHHE MHOXECTB. Paznocmb
MHOXCECms, 0ONOIHEHUE MHOMCECEA.
Hnmepnpemayus onepayuii Hao MHO-
Jcecmeamu ¢ nomMowpio kpyeos -
siepa.
77 YucnoBble IPOMEXYTKH HepasenctBo ¢ nepemeHHOil. Ctporue | [I03HAKOMHUTBCA C OHATUSMH YACIOBAsI IPSAMast, YUC-
1 HecTporue HepaBeHcTBa. Ilepecede- | moBoil mpoMexxkyTok. HayduThes onpenensite BUI IPo-
HUE U 00bEeTMHEHNE MHOXKECTB. MEXYTKA.
78 YuciioBbIE IPOMEKYTKH HepasenctBo ¢ nepemennoil. Ctporue | BBecTn npasuia o0o3HaueHus, Ha3BaHUs U U300paxe-

U HecTporue HepaseHcTBa. Ilepeceue-
HUE U 00beTMHEHHE MHOXKECTB.

HUS Ha KOOPJAWHATHOH NMPSMON YHCIIOBBIX MPOMEXKYT-
KOB.
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PeuieHne HepaBeHCTB € OHOMN
MepEMEHHOMN

HepasenctBo ¢ nepemenHoil. Ctporue
U HECTpPOrue HepaseHCTBa. Pemenue
JIMHEHHBIX HEPABEHCTB.

OO0BSICHUTD NpaBHUJIa PEIICHUS U OPOPMIICHHS JTUHEH-
HBIX HEPABEHCTB, X CBOICTBA; ()OPMHUPOBATH YMEHUE
penars JIMHEHbIE HEPaBEHCTBA.

80

Pelienue HepaBeHCTB ¢ OJJHOM
MIEPEMEHHOMN

HepasenctBo ¢ nepemennoil. Ctporue
U HECTpOrue HepaBeHCTBa. Perenue
JIMHEIHBIX HEPABEHCTB.

®opMupoBaTh YMEHHUE pellaTh JUHEHHbIC HEepaBeH-
CTBa, UCIIOJIb3Ys X CBOWCTBA.

81

Peuienne HepaBeHCTB € OJHOM
MepEMEHHOMN

Hepasencto ¢ nepemennoit. Ctporue
1 HECTporue HepaBeHCTBa. Pemenue
JIMHEHHBIX HEPABEHCTB.

3akpenuTh yMEHHUE pEIIaTh JIMHEHHBIE HEPABEHCTBA,
UCIOJIb3Ysl X CBOWCTBA.

82

Pemienue cucreM HEpaBEHCTB C
OJHOI IEpeMEHHOM

CucreMbl HEpaBEHCTB C OJIHOM mepe-
MEHHOH. Pelenne cucreM HEpaBEeHCTB
C OJHOW TIEPEMEHHON: JIMHEUHBIX.
H3o0paxeHune perieHus CUCTEMbl He-
pPaBEHCTB Ha 4YHCJIOBOM HpsAMOH. 3a-
MUCH PEUICHHs CUCTEMbI HEPABEHCTB.

IloBTOPHUTH NOHATHE HEPABEHCTBA, €TO CBOWCTBA; PA3BU-
BaTb yMEHHE pellaTh pa3In4Hble HepaBeHcTBA. Popmu-
poOBaTh yMEHHE pELIaTh JIBOWHBIC JIMHEHHBIC HEPABEH-
CTBa, CUCTEMBI JIMTHEIHBIX HEPABEHCTB.

83

Pemienne cucreM HEpaBEHCTB C
OJIHOU TIePEMEHHOM

CucreMbl HEpaBEHCTB C OJIHOM mepe-
MeHHOH. Pelienue cucreMm HepaBeHCTB
C OJHOW TIEPEMEHHON: JIMHEUHBIX.
N300pakeHre peleHus CUCTeMbl He-
pPaBEHCTB Ha 4YHUCJIOBOM HpsAMOH. 3a-
IIMCh PELIEHNS] CHCTEMBI HEPABEHCTB.

HayuynTbcsl IpUMEHATh HAa NPAKTUKE TEOPETUYECKHUU
MaTepuai 1o reme «HepaBeHcTBa ¢ OIHON IEPEMEHHOMN
U UX CUCTEMBD)

84

Jloka3aTesnbCcTBO HEPABEHCTB

HepasenctBa. CucrteMbl HEpaBEHCTB.
IIpeobpazosanue gvipadcenutl, cooep-
HCAWUX 3HAK MOOYIIA.

HayuuTbesl IPUMEHATH HA MIPAKTUKE TEOPETUYECKUM Ma-
Tepua 1o TeMe «PelleHne CUCTEM HEPABEHCTB C OZHOM I1e-
PEMEHHOI.

85

KonTpoubHnasi pabora Ne8 no
Teme: «HepaBeHcTBa ¢ 0qHOI
NepeMEeHHOM M UX CHCTEMBbI»

HepaBenctBo ¢ nepemenHoi. Cuctemsl
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

HayuyuTbcsl NpUMEHATh Ha MPAKTUKE TEOPETUUECKUU
Marepuai no reme «HepaBeHcTBa ¢ 0JTHON EPEMEHHOU
Y UX CHCTEMBIY.

CTEIIEHD C I EJIBIM ITIOKA3ATEJIEM. DJIEMEHTBI CTATUCTUKH (7 YACOB)

Bocnurarte/ibHbIN aCEKT HA YPOKAX MATEeMATHKH : OPMHUPOBAHNE CO3HAHUS CBA3H C O0IECTBOM, HEOOXOMMOCTH COTJIACOBBIBATh CBOE MOBEJCHHUE C MHTE-
pecamu 00111ecTBa, 0CO3HAHUE MPAKTUYECKO 3HAUMMOCTH TOTO WJIM UHOTO OTKPBITHS, OCO3HAHHE 3HAYMMOCTH 3TOTO OTKPBITHS Ha MyTH LIUBUJIU3AIMH YeJI0Be-
yeckoro obuiectsa. BocnuTanue yBakeHUs: K Y4€HBIM M UX TPYRY, (POPMUpPOBAHHE YCTOWUYMBBIX HPABCTBEHHBIX UYBCTB, BBICOKOW KYJIbTYpPHI MOBEACHUS KaK
OJIHOM M3 IJIaBHBIX MPOSIBICHUN YBaKEHMsI yeoBeKa K JIoaM. JKu3HeHHas UCTOPUS KaKJOro YUYEHOro — pU3uKa, XMMHKa, MaTeMaTHKa. .. — 3T0 IpUMep Ipe-
JTAHHOCTH CBOEMY JIeNly, HEMOKOJIEOMMOH Bephl B YCIIeX CBOUX MJeH, 6ECKOPBICTHOTO CaMOMOKEPTBOBaHMS Ha 0J1aro 4eJoBevYecTBa.

86

OrnpesiesieHre CTETICHH C 1EeITbIM
OTpHUIATENLHBIM MTOKa3aTeIeM

CrereHs C 1EebIM TT0KA3aTEIEM.

Ilo3HakOMHUTBLCS C TIOHATHSIMH CHENEeHb C ompuya-
mejlbHbIM YyelvblM nokasameiiem, CO CBOIMCTBOM CTEIECHHU
C OTpUUATCIIBHBIM LEJIbIM ITOKAa3aTCICM. Hay‘lI/ITI)CSI




BBIYUCIATH 3HAYCHUSA CTCHCHCﬁ, yIpomarb BbIpaXXce-
HUA.

87 Ornpenenenue crenenu ¢ ueasiM | CTeneHb ¢ UeIbIM MoKa3aTeIeM. IoBTOPUTH MpaBUiia pelICHUs 3aJaHUN HAa HaXOXKJe-
OTpHULIATENIbHBIM ITOKa3aTeIeM HUE CTENEHH C IEJIBIM OTPUIATENILHBIM TOKa3aTeleM,
YCJIOBHE CYIIIECTBOBAHMS ATOM CTEIICHU; PacCMOTPeTh
PUMEPHI Pa3INYHOMN CI0KHOCTH.
88 CBolicTBa CTeNEHH ¢ LeNbIM 110- | CTeneHb ¢ LEeIbIM I0Ka3aTeNIEM. IMo3HaKOMHMTBLCSI CO CBOMCTBAMU CTETICHU C 1I€JIBIM I10-
Kazarenem KazareneMm, (opMHUpPOBATH YMEHUE MPEOOpPa3OBLIBATH
BBIPKEHMSI, HCTIOJIb3Ys 9T CBOMCTBA
89 CaoiicTBa cTeneHu ¢ 1eibM 1o- | CTerneHb ¢ UeIbIM MoKa3aTeIeM. HayuuTbest mpuMEHSTh CBOWMCTBA CTETICHH ISl PE00-
Kazarenem pa3oBaHUs BBIPQXKEHUN U BBIYUCICHUN
90 CraHgapTHBIN BUJT YHCIIa CrerneHs ¢ 1eJIbIM [10Ka3aTEIeM. Ilo3HakoMHUTBCA € IPaBUJIOM 3aIIMCH YMCIia B CTaHAAPT-
HOM BUJIE.
91 CraHgapTHBIN BUJT YHCIIa Crenenb ¢ 1enbIM nmokasareneM. Muo- | HayunTbesi HCTIONb30BaTh 3alUCh YUCEN B CTaHIAPTHOM
HCeCmeo OetiCmeUmebHbIX YUCel. BUJIC JUTS BBIPAXKEHUSI U COMIOCTABIICHUS pa3MEPOB OOBEK-
TOB, JUIMTEJILHOCTH IPOLIECCOB B OKPYKAIOIIIEM MUPE.
92 KontpoJbHas padora Ne9 no CreneHs C 1eNIbIM TOKa3aTeNIeM. Hayuutbesi MpUMEHSITh HA MPAKTUKE TEOPETUUYECKUI

TeMe: «CTeneHp ¢ HeJabIM MoKa-
3aTeJIeM U ee CBOMCTBAa».

Marepuai no reme «HepaBeHcTBa ¢ 0JHOM EPEMEHHOU
U UX CUCTEMBD.

MOBTOPEHME (10 u)

BocnuTaTebHbI acnekT Ha YPOKax MAaTEMATHUKHU:BOCIIMTAHUE YBEPEHHOCTHU B CBOUX CUJIAX, BOCIIUTAHHUE KYJIbTYPhI O6IJ_ICHI/ISI, BOCIIMTAaHUC TBOPYECKOI'O
MBIIJICHUSA,apryMEHTAalIsA CBOCTO BI)I60pa, BOCIIMTAHHUC YMCHUSA CIyIIaTb, BOCIIMTAHUC YMCHUS O(bOpMJ'IeHI/ISI pa6OTI>I, AKKYPAaTHOCTb, BOCIIUTAHNEC KYJIbTYPbI
pc€yun, BOCITMTAHUC OLICHOYHBIX YMCHHﬁZ CaMOOIICHUBAHUEC, B3ANMOOIICHNUBAHHC.

93 [Tpeobpa3zoBanue palroHalIb- [ pobHo-panioHalbHbIe IIpuMeHATH Ha IPAKTUKE U B peaIbHOM XKU3HU 111 00b-
HBIX BBIPAXKCHUU BBIPAXKECHUS SCHEHUS OKPYKAIOLIMX BEIIEH BECh TEOPETUUECKUI Ma-
JpoOHo-paninoHaIbHbIE YpaBHEHUS Tepuai, U3y4eHHbIHN B § Kilacce, Ae1aTh OCO3HAHHBIC BbI-
BO/IbI O MPOIENIAaHHON paboTe U MPUMEHSTH MOJTyYEHHbIE
3HAHMS HA TPAKTHKE.

94 [TpeoOpa3oBaHue BbIpAXKEHUH, KBanpatHble KOpHU IIpuMeHATP Ha NPAKTUKE U B PEANbHOM >KU3HM JUIS
CoJIeprKalliX KBaJpaTHbIE 00BSICHEHUS OKPYKAIOIINX Bellel BECh TEOPETUUECKUIT
KOPHH. MaTepual, U3y4EHHBIH B 8 Ki1acce, Ae1aTh OCO3HAHHbIE
BBIBOJIBI O TNpOJIeJaHHOW paboTe U MPUMEHSATH MOIY-

YEHHBIE 3HAHUS HA IPAKTUKE.
95 [TpeoOpa3oBaHue BBIPAXKEHUIH, KBanpaTHble KOpHU IIpuMeHSITE Ha NPAKTHUKE M B PEANbHON >KM3HM JUIS

CoJIepXKaIIiX KBaJpaTHBIC
KOpHH.

00BSICHEHUS OKPYKAIOIINX BEIICH BECh TEOPETUUCCKUN
MaTepHall, U3y4CHHBIN B 8 Ki1acce, AeJJaTh OCO3HAHHBIE




BBIBOJIBI O MPOJENAaHHON paboTe U MPUMEHATH IOJIY-
YCHHBIEC 3HAHU HA ITPAKTHKE.

96 KBanpaTHble ypaBHEHUS. KBanpartHoe ypaBHeHue u ero kopHu. | IIpuMeHATH Ha MPAKTHKE U B PEabHOM KH3HU IS 00B-
SCHEHUS OKPY’KAIOLIMX BEIIEH BECh TEOPETUUECKUI Ma-
Tepuall, U3y4eHHBI! B § Kilacce, 1eJiaTh OCO3HAHHBIE BbI-
BOJIBL
97 KBagparHble ypaBHEHUS U JIH- KBangpatHoe ypaBHeHHE U ero KOpHU. | [IpUMeHATH Ha MPAKTHKE U B PEabHOM KHU3HU IS 00B-
HEIHbIC HEPABEHCTBA HepaBeHcTBa 1 CCTEMBI HEPABEHCTB C | SICHEHUS OKPYKAIOIIMX BEILEH BEChb TEOPETUUECKUN Ma-
OJHOM NEPEMEHHOM. Tepuai, U3y4eHHbIHN B § Kilacce, Ae1aTh OCO3HAHHBIC BbI-
BOJIBL
98 JIunelinble HEPABEHCTBA HepaBenctBa u cucreMbl HepaBeHCTB ¢ | [IpuMeHSITh Ha TPAKTUKE U B PEASTbHON YKU3HU JJ1s1 00b-
OJIHOM ITIEPEMEHHOM. SICHEHMsI OKPY’KAIOIIMX BEUIEW BECh TEOPETUUECKUN Ma-
Tepuall, U3y4eHHBIN B § Kilacce, 1eJIaTh OCO3HAHHBIE BbI-
BOJIBL.
99 Pemenue 3a1a4 ¢ moMouipro Pemenue 3anau ¢ nomompio kBagpar- | [IpuMeHATH Ha IPAKTHKE U B pEaTbHOM KHU3HU U1 00b-
KBaJPaTHBIX YPaBHEHUU HBIX YPABHEHUM. SICHEHUsI OKPY’KAIOIIMX BEUIEW BECh TEOPETUUECKUN Ma-
Tepuall, U3y4eHHBI B 8 KJlacce.
100 KonTposbnas padora JpobHo-panroHalbHble BolpakeHus. | [IpuMeHsITh TeopeTHyecKuil marepuan HU3yYeHHBIH 3a
NelO(utorosas) Jpo6HO-paliioHaIbHBIE YPaBHEHHUS. Kypc anredpsl 8 Kiacca, IpH PelieHnH TeKCTOBBIX 3a71ad.
Ksagparuele kopuu. KsagparHoe
ypaBHEHHUE U ero KopHU. HepaBeHcTBa
U CHCTEMBI HEPABEHCTB C OJHOM Iepe-
MEHHOM.
101 Pemenne 3anau. Pemenne 3amau paznuuHbiMM cnioco- | [IpUMEHSITE TEOpEeTHYECKUH MaTepuai W3y4YeHHBIM 3a
Oamu. Kypc anredpsbl 8 Kiiacca, Ipy pellieHHH TEKCTOBBIX 3a/1ay.
102 HTorosoe noBTOpEeHME Tpaguru dynkyuii y = \,’; y= | x| _ IIpuMeHsiTh TEOpETHYECKUI MaTepuail W3y4YeHHBIM 3a
Kypc anreOpsbl 8 Kiiacca, Ipy pellieHUH TEKCTOBBIX 3a/1ay.
9 kJ1acc
Ne Jara Hara Tema ypoxa Conepsanue ypoxa OcHOBHBIE BU/IbI IleﬂTe.HbHOCTl/lv oﬁyqzuuonmxc;l
IJ1aH ¢pakr (Ha ypoBHe y4eOHBIX NelCTBHI)

KBaaparuunas pynkuus (274)
BocnuTaTe/ibHBIH ACNIEKT HA YPOKAX MaTeMATHKHU: [TPHOOIICHNE yJaIlIUXCs K TEXHUYECKOM KyIbType, HCTOPUH, TOCTHKEHUSIM Hapo/a He TOJIbKO CBOEH
CTpaHbl, HO M APYruX rocyaapcTB. PopMUpOBaHUE MOHUMAHUS TOTO, YTO KaK Obl BBICOKO HE IIarHyJ Hay4YHO — TEXHUYECKHI mporpecc, He Ha/l0 3a0bIBaTh O




Jara Jara

Ne
IJIaH dakr

Tema ypoka ConepxaHue ypoka

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
(Ha ypoBHe yueOHBIX JeilcTBHIi)

YEJIOBEUECKHUX IICHHOCTAX U CAMOM YeJIOBEKE, KaK INIAaBHOM CO3HJIaTelie U TBOPIIC 3aBTPAIIHETO JAHS, HO
CIPaBEIMBOCTH, TPYIOIIOOHUS.

CHUTEIIe HPaBCTBEHHOM YHCTOTHI, KPACOTHI, 100pa,

1. [ToBropenue. Yucna u Beraucie- | Anredpandeckas ApoOb, palliOHAIb- | Y MeTh BBIIIOJIHATH IEHCTBUS C OOBIKHOBEHHBIMH U
HUs. AnreOpanueckue BbIpaxke- | Hble BbIpaxkeHus. JleficTBus ¢ anreo- JECATUYHBIMU JPOOSMU; BBIIIOIHATH TOKAECCTBEHHbIE
HUS panyecKuMH JpoOsMu. npeoOpa3oBaHus anredpanvdeckux BHIPAKCHUN.
IToBTOPUTH (OPMYIIBI COKPALLICHHOI'O YMHOXKEHHS.
2. VYpaBHEHHS U HEPABEHCTBA KBanpatHoe ypaBHeHue: popmyia YMeTsp pemars JMHEUHbBIE YPABHEHNS U HEPABEH-

KOpHEH KBaJpaTHOTO YpaBHEHUSI.

CTBA U UX CUCTEMBI; pellaTh KBaJAPAaTHHIC YPABHECHMUS.

3. Juarnocruueckas KOHTposabHass | KoHTpoub u onieHka 3HaHu, ymenuii | IIpuMeHATh 3HaHUS HA IPaKTHUKE.
pabota Y HaBBIKOB

4. Oynkuuu.3ananue GyHKIUN JlexapToBbI KOOPAUHATEI HA INIOCKO- | YMeTh HaXOAUTh 3HAYECHUE apTyMEHTa U 3HAUYCHUE
bopmyoit cti. @opMHUpOBaHUE MPEICTABICHHA 0 | PYHKIUH 110 rpaduKy u o hopmyIe.

METanpeMETHOM MOHITUH «KOOPJHU-
HaThD». CTI0cOObI 3a1aHust (PYHKITHIA:
aHAJUTUYCCKUHN, Tpadudeckuii, Tabd-
mnuHbId. [Tonstue pynkunu. HezaBu-
cuMasi, 3aBUCUMasl epeMeHHas

Ilo3HakomMuTHCS C onpeneneHneM QyHKINHU, pa3-
HBIMH CITOCOOaMU 3a1aHusT (PYHKIIUH.
Borunciaste3Hauenus GyHKIUH, 3a1aHHOM TByMS 1
Tpems popmyIamMu.

5. Ob6nacTp onpenenexHus 1 00- 3Hauenue GpyHKIMH B Touke. CBoiicTBa
JacTh 3HAUE€HUN PYHKIMU GyHKUMHA: 00J1aCTh ONpeAeTIeHHs, MHO-
JKECTBO 3HauUeHUH. [Ipedcmasnenue 0o
acumnmomax. Henpepuvienocmo ghyHk-
yuu. Kycouno 3adannvle ¢pynxyuu.

HaxoauThb 3HaueHe apryMeHTa u 3HaueHue QyHk-
1M, 00JIaCTh OIpe/IeNIeHNs U 001acTh 3HAUEHUH
byHKINN.

[Mo3HAKOMMTBCS C TIOHATHSIMH: ACCHMIITOTA, HETIPe-
PBIBHOCTB (DYHKLIUH.

CTponTh KycOUHO-33JaHHbIE (DYHKITUH.

6. I'paduk pyHkunn I'padux Gpynkiuu.IIpumeps rpaduye-
CKHUX 3aBUCHUMOCTEM, OTPaXKaIOIIUX pe-
aJIbHBIE IPOIIECCHl: KoebaHue, MoKa-
3aTeJIbHBIN POCT.

OnuceiBaTh CBOMCTBA (DYHKIMI HA OCHOBE UX
rpauIecKoro MpeICTaBICHHUS.
YMeTbCcTpouTh rpaduku GyHKIUH.

7. CaoiicTBa (hyHKIMH. CoiicTBa (hyHKIHUI: TPOMEKYTKH BO3-
pactanus u yobBanusi. MccimenoBanue

(byHKIUY 10 ee rpaduKy.

YMeThb ONMUCHIBaTH CBOMCTBA (DYHKIIMI HA OCHOBE
UX rpaguuecKoro npeacTaBIeHuUs.




e Hdara Hara Tema ypoka Conepmanme ypoka OcHoBHbBIC BUIBI AeATeNLHOCTH oﬁyqzjlomnxca
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
8. CaoticTBa (hyHKITUH. CaoiicTBa (DyHKIHIA: HYJTH, TPOME- YutaTh cBOMicTBa PyHKIMIA TT0 rpaduKy u 1o dhop-
JKYTKH 3HAKOIIOCTOSIHCTBA, Yem- MyJI€.
HOCMb/HeuemHOCMb, TPOMEKYTKH BO3- | Y MeTbHaX0AUTh HauOoJbIlIee 1 HaUMEHbIIIee 3Ha-
pactaHus U yObIBaHUs, HanOoObIlee U | YeHHe (PYHKUIUU; HAXOAUTh HYJIU QYHKIUU U IPOME-
HauMeHblIee 3HaueHus. Urenue rpa- JKYTKH 3HAKOIIOCTOSIHCTBA.
¢uxoB ¢pynkuuid. [Ipumepsr pynknuii, | MHTepnperupoBaTh rpaduKu peaabHbIX 3aBUCHMO-
II0JIy4aE€MBIX B IIPOLIECCE UCCIIEN0BA- CTeH.
HUS PA3JIMYHBIX pealbHBIX MPOLECCOB
Y peLIeHUs 3a4a4.
9. CaoticTBa ()yHKITUH. CgoiicTBa (DYHKIIUH: HYJIH, IPOME- YutaTh cBOMCcTBa PyHKIMIA TT0 TpaduKy U 10 hop-
JKYTKH 3HAKOIIOCTOSIHCTBA, Yemn- MyJI€.
HOCMb/HeuemHOCMb, TPOMEKYTKH BO3- | ¥ MeTbHaX0AUTh HanOoJIbIIee M HAaUMEHbIIIee 3Ha-
pactanus U yObIBaHUs, HanOObIIee U | YeHHe (PYHKIUU; HAXOAUTh HYlIH (QYHKIIUU U IIPOME-
HauMeHblIee 3HaueHus. Urenue rpa- JKYTKH 3HAKOIIOCTOSIHCTBA.
¢ukoB ¢pynkiuit. [Ipumepsr dynknmii, | UHTepnperupoBaTh rpaduku peabHbIX 3aBUCHMO-
II0JIy4aE€MBIX B IIPOLIECCE UCCIIEN0BA- CTeH.
HUS pa3IMYHBIX PEATIBHBIX ITPOLIECCOB
Y pelIeHUs 3a4a4.
10. KBazpaTHbIil TpEXUJIEH U €T0 KBazpaTHblil TpeX4iieH, €ro KOpHH ITo3HaKOMMTBCSH C IOHATHEM KBAJPaTHOIO TPEX-
KOPHH. YJICHA.
11. KBaapaTHbII TpEXUJIEH U €T0 KBagparHblil TpeXuiieH, ero KOpHH YMeTh HAXOAUTH KOPHH KBAJPATHOIO TPEXUJICHA.
KOPHH.
12. Paznoxenue kBanpatHoro tpex- | KBagparuslii tpexunes. Pasnoxxenne | [lo3HakoMuTbhest ¢ popMyioi pa3inokeHus KBas-
YJIEHA HA MHOXKUTEIH. KBaJIpaTHOT'O TPEXWJIEHA HA MHOXKH- pPaTHOIO TPEXWJIEHA HA MHOXKUTEIIH.
TEJIU. YMeTh packiiagplBaTh HA MHOKHUTENIN KBAJAPATHBIN
TPEXUWIEH.
13. Pasnoxenue kBajgparHoro Tpex- | Teopema o pasznoxkenuu kBagpatHoro | [IpumeHsaTh GopMyny pa3iioKeHHs KBaJApaTHOTO
4JIEHA HA MHOXKUTEIN. TpPEXWIEHA HA MHOXKHUTEIH. TPEXWIEHA HA MHOXKHUTEIN.
14. KonTponbnas pabota Nel no KonTposnb u orieHka 3HaHUM, yMeHU | ¥ MeTbuuTaTh rpaQ UK, pacKiaJblBaTh KBaPATHBII

teme «KBaaparnunas QyHKIus»

1 HAaBBIKOB.

TpEXUWICH HA MHOXKUTENHU 10 (hopmyIie.




No Jara Jata Tema ypoka Conepikanue ypoka OcHOBHBIE BU/IbI AesITeILHOCTH Oﬁy‘lzleIl[I/IXCﬂ
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
15. Oyukups Y =8X° eg rpadux n | KBanparuduas dyHkims, ee rpaduk, OnuceiBaTh CBOICTBA KBaJIPaTHYHON (DYHKLIUU.
CBOMCTBA. napabona. OyHkums, rpadpuk QyHK- [Moka3pIBaThCXEMAaTHYHO MOJIOKEHHE HA KOOPH-
I{MH, CBOMCTBA (YHKIIHH. HATHOMH MJI0CKOCTH Tpaduka GpyHKIHH Y = ax’ y
CTPOUTH €€ TOYHBIH rpaduK.
16. Oyukups Y =8X" eg rpadux n | KBanparudnas dpyHkims, ee rpadux, OnuceiBaTh CBOICTBA KBAJIPaTHYHON (HYHKLIUU.
CBOMCTBA. napabosna. ®yHkiwus, rpadux GyHK- YMeThCTPOUTH €€ rpaduK.
[[UU, CBOKMCTBA ()YHKITUH.
17. I'paduku GpyHKImiT y=axX-+n_ | [lapanienvuvlii nepenoc epagpuxos Io3nakoMuThbCs ¢ MpeoOpazoBaHUSAMU IpaUKoOB
80071b Oceli KOOpOuHam u cummempusi | KBaJJpaTUYHOU (PYHKLIHU.
OMHOCUMENLHO OCell. HaxoauTh KOOpAMHATH BEPIIMHBI, OCh CUM-
METPHH, HAIIPABIECHUE BETBEH.
MMoka3pIBaTh CXEMaTHYHO MOJIOKEHUE HA KOOPU-
HATHOH IJIOCKOCTHU Tpaduka GpyHKIHH y=ax +ny
CTPOHTH €€ TOUYHBIN TpaduK.
¥YMeTh npeoOpa3oBeIBaTh TpaduKu ¢ HOMOUIBIO Ma-
PAILICIIBHOTO NEPEHOCca.
18. I'pauxu PpyHKLuit y=a(a1y) | [lapannenvhwiil nepenoc epaghuros HaxoauTh KOOPAMHATH BEPIIMHBI, OCh CUM-
6001b Ocell KOOpOUuHam u cummempusi | METPUH, HallpaBJIE€HHE BETBEH.
OMHOCUMENLHO OCell. IMoka3pIBaTh CXEMaTUYHO MOJIOKEHUE HA KOOPAU-
HATHOMH IJIOCKOCTH Tpaduka GpyHKIHH y=ax +ny
CTPOUTH €€ TOUHBIHN rpaduxk.
IIpeoOpa3oBbIBaTh rpahuKu ¢ IOMOIIBIO Hapa-
JIETBHOTO MEPeHOCA.
19. Tpaduxy pynxumii Y=aX +ny | I'padux GyHKIMM, napaiieibHbid e- | [JosnakoMuTbes ¢ rpadukamu GpyHKmui Y=aX +N,

y=a(ar,

penoc.Haxoxnenue Hynew KBajapaTud-
HOM (h)YHKIIMH, MHOKECTBA 3HAUCHU,

IMPOMEKYTKOB 3HAKOIIOCTOAHCTBA, IIPO-

MEXyTKOB MOHOTOHHOCTH. [Tpeobpa3zo-
Banue rpaduka pyukipn y=f(X)mis
HOCTpOEHHsI TpapUKOB PYHKIMIA BUIA
y=af(kx+b)+c. I'paduk dyHKIwmii
y=k/(x+b)+a.

y=a(xm§’ HUX CBOMCTBAMH M OCOOEHHOCTSIMHU.
Crpouts rpaduku GyHKIUHN, UCTIONB3Ys TPeodpa3o-
BaHUs rpauKoB.

IlepeuncasiTb CBOMCTBA.




e Jarta Jarta Tema ypoka Conepikanue ypoka OcHOBHBbIE BU/BI AesITeILHOCTH Oﬁy‘li}lOIl[I/IXCﬂ
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
20. [Toctpoenue rpaduka KBajapa- CoiicTBa U rpaduK KBaJIpaTHIHON Y3HaTh aNropuTM MOCTpOeHUs rpaduka KBaapa-
TAYHOH (PYHKITHH. dyHKIHN y = ax? + bx + ¢, (mapabomna). | THUHOH QyHKINH;
[TocTpoenue rpaduka KBaapaTUIHON Haxoauth K0OpAMHATEI BEPIIUHBI 1apadO0IIbL; CTPO-
¢byHkuK no Toukam. Haxoxxaenue Hy- | UTh rpaduk KBaapaTUYHON (QyHKIMM; HAXOAUTH 110
Jiel KBaipaTUUHON (PYHKIMH, MHOXe- | TpaduKy MPOMEXYTKU BO3PACTAHUS U YObIBAaHHS
CTBa 3HAUCHUH, IPOMEKYTKOB 3HAKOIO- | (PYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
CTOSIHCTBA, IPOMEXYTKOB MOHOTOHHO- | HauOOJIbIlIee U HAMMEHbINEE 3HAUCHHS.
ctu. KoopauHate! BepiiyHbl 1apabosisbl,
0Ch CHMMETPHH.
KBajpaTuuHas (GyHKIus, mapadoia,
BEpIIMHA NapadoIIbl, BETBU MapaboIIb.
21. [Toctpoenue rpaduka kBajapa- Koopaunats! BepiuHbl napadossl, och | [IpuMeHATH alroput™ NocTpoeHus rpaduka KBaj-
TUYHOU (DYHKIIHH. CUMMETPHH. paTuYHON (PYHKIUH,
KBaJpaTUyHas QpyHKLus, napaboa, YMeTh HaXOIUTh KOOPAWHATHI BEpPIIMHBI MTapa-
BEpIIMHA NapaboIIbl, BETBU Mapaboiibl. | OOJBI; CTPOUTH TpadyK KBAAPATUYHON (PYHKIINH;
HaXOJUTh 110 rpaUKy NPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSH-
CTBa, HauOoJIbIlIee M1 HAUMEHbIIIee 3HAYCHHUSI.
22. [TocTpoenwne rpaduka KBajapa- KoopauaaTs! BepmuHb! mapadossl, ock | [IpuMeHATH alropuT™M MOCTPOCHUS TpaduKa KBaI-
TUYHOM (QyHKIIMH. CUMMETPHH. paTuYHON QyHKIUH;
KBaJpaTH4Has PyHKIHS, mapaboda, YMeTh HAXOIUTh KOOPJMHATHI BEPIINHEI ITapa-
BEpIIMHA apaboIibl, BETBU Napabosibl. | 0OJIbI; CTPOUTH IpayK KBAAPATUYHON (QYHKIUY;
HAXOJUTh 110 TpaUKy MPOMEKYTKH BO3PACTAHUS
yObIBaHUS (PYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSH-
CTBa, HanOOJIbIIIEE 1 HANMEHBIIIEEe 3HAYCHUSI.
23. KBangparuunas Qynkuus, ee rpa- | KBagparuunas pynkuus, napadoia, ¥Y3HaTh cBOlCTBa KBaIpaTUUHOU (PYHKLIMH.
bux BEpIINHA apaboIibl, BETBU Mapabosibl | YMeTh CTPOUTH €€ rpaduk.
24. Crenennas ¢pyakuus. Oyakuust | Cmenennvie pyHKyuu ¢ HamypaivHolM | ¥Y3HATh CBOMCTBA (DYHKITUU TIPH N-YETHOM H N-

y=x",

nokazamenem, ux epaguxu. CTeneHHas
(GyHKIMS ¢ HaTypalbHBIM ITOKa3aTe-
JieM, CBOMCTBA CTENIEHHON (QyHKIIUH U
0COOEHHOCTH ee Tpaduka npu JTrodoM
HaTypaJIbHOM N.

HEYETHOM;
YMmerb npeoOpa3oBbIBaTh rpaduku ¢ Hanboee BbI-
COKMMHU CTENEHSAMU
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25. Kopens n-oii creneHu. Hcnons3oBanue CBOMCTB GyHK- | Y3HATh TaOIMIly CTETICHEH.
IU{ NPU PELICHUU YPABHEHUMU. YMeTh BBIUMCISATH 3HAYEHUSI HEKOTOPBIX KOPHEH N-
Vpasuenus Buga X"=a. Kopens OH CTETICHHU.
TpeThel creneHu. [lonamue o kopre n- | IIOHMMATB CMBICI 3aMIUCEN BUIa KOPHS TPEThEU U
U cmeneHu U3 Yyucia. YEeTBEPTON CTENEHU U3 YnCIa.
Kopens n-o#i crenenu, nokasaresnb HNmeThb nipeCcTaBICHUE O HAXOXKICHUHN KOPHEH N-0if
KOPHSI, [TI0IKOPEHHOE BBIPA)KEHUE, CTEIEHU C TOMOUIbIO KAJIbKYJIATOPA.
apu@MeTUYeCKU KOPEHb.

26. CrerneHsb ¢ palluOHAIbHBIM I10- 3anuch KOpHEN C MOMOIIbIO CTENIEHU C m

Ka3aTesiem JIpOOHBIM MOKa3aTeIIeM. YMeTh IPUMEHATH ONIPEACICHNE gn :@ "
HA000pOT
27. KonTponbnas paborta Ne2 no Oyukuus. O6nacts onpeaeneHus, YMeTh HaxoIuTh KOPHM KBaJpaTHOIO TPEX4JIeHa,

TeMe «DyHKIMH U X TpaQuKm».

MHOX€ECTBO 3HaueHuM. KBagpaTHsIii
TpexwIeH. Pa3noskeHue KBaapaTHOro
Tpex4djeHa Ha MHOkuTenu. KBaapa-
TUYHAsT QYHKIIHS.

packiaabIBaTh €ro Ha MHOXKUTEJIH, CTPOUTH I'paduk
KBaJpaTUYHON (PYHKIIMH, HAXOIUTh 110 rpaduKy mpo-
ME)XXYTKH BO3paCTaHUs U YObIBAHUS (PYHKIIMH, IPOME-
KYTKH 3HAKOIOCTOSIHCTBA, HanOoOJIblllee U HAUMEHb-
11e€ 3HA4YEHUsI.

YpaBHeHHsI ¥ HePaBeHCTBA € 0HOIi mepeMeHHOit (174)
BocnuTaTe/bHBIH aCMEKT HA YPOKAX MaTeMATHKHU:BOCITUTAaHUE HHTEPECA K MPOIIECCY MO3HAHUS,BOCITUTAHIE TBOPYECKOTO MBIIIUICHHUS, CMEJIOCTH CBOUX
CYXKICHHH, KYIbTYPhI peUH, BOCIUTAHUE KPUTUYECKOTO MBITIIICHUS, OTBETCTBEHHOCTH.

28. YpaBHEHHUsI C OJHOU ITEpEMEH- YpaBHEHHE ¢ OHON NTEPEMEHHOM. Y3HaTh OonpeneseHue Heaoro ypaBHeH!s C OJJHON
HOM Omnpenenenue HEenoro ypaBHEHuUs ¢ [IEPEMEHHOM.
OJIHOM IIEPEMEHHOM, CTEIIEHb YPaBHE- | Y MeTbOIPEACIATh CTEIIEHb YPABHECHHUS.
HUSL.

29. [{emoe ypaBHeHnue u ero kopHu. | Llensie ypaBHeHus. MeToabl pelieHnsi | Y3HaTh HNOHATHE LEJIOr0 PallMOHAIBHOTO YpaBHE-
YPaBHEHM: METObI PABHOCHUIIBHBIX HUS U €ro CTENeHH, IPUEMbl HaX0XJIeHHs TPHOIH-
npeoOpa3oBaHuil, METOJ] 3aMEHBI Ilepe- | )KEHHbIX 3HAYEHUI KOpHEH.
MEHHOM, rpaMueCcKHii METOJI U pa3io- | YMeThb ONpeieisaTh CTeNEeHb YPaBHEHUS; pellaTh
KEHUS Ha MHOKHATEH. Vcrionp30Ba- ypaBHEHHUS TPETheH 1 Oosee cTeneHel, ncnob3ys
HHE CBOMCTB (DYHKLMII IPU pelieHUH pa3IoKEHUE HAa MHOKUTEIIH.
YpaBHEHUU. YpasHenus 6 yenvix yuc-
JaX.

30. bukBaapaTHble ypaBHEHUS [TonsiTe GUKBAAPATHOTO YpaBHEHUs, | Y MeTh pellaTh OUKBaJpaTHbIE YpPaBHEHUS.

METO/Jl BBEACHHUS HOBOM HCpCMCHHOﬁ.
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31 YpaBHEHUs1, IPUBOJUMBIE K KBaznparHble ypaBHEHMs, 3aMEHA I1e- Y3HaTh NOHATHE LEJIOr0 PallMOHAIBLHOTO ypaBHE-
KBaJPaTHBIM. pEeMEeHHOM, OUKBaJApaTHOE ypaBHEHUE, | HUS U €r0 CTEIEHHU, METO/ BBEICHUS BCIIOMOTraTelNb-
METOABI PELIEHHUS. HOW MEPEMEHHOM.
YMeThb pOBOIUTH 3aMEHY IEPEMEHHON; pelaTh
KBaJpaTHbIC YPABHEHUS U YPAaBHEHHUs, ITOyYUBIIU-
€Csl U3 3aMEHBI.
Y3HaTh M yMeTh pemaTrh OMKBagpaTHbIC YpaBHe-
HUSL.
32. YpaBHEHUs], IPUBOJUMBIE K KBaznparHble ypaBHEHM, 3aMEHA I1e- Y3HaTh NOHATHE LEJIOr0 PAallMOHAIBLHOTO YpaBHE-
KBaJPaTHBIM. pEeMEeHHOM, OUKBaApaTHOE ypaBHEHUE, | HUS U €r0 CTEIEHU, METO/ BBEICHHUS BCIIOMOTraTelNb-
METOABI PELIECHHUS. HOW MEPEMEHHOM.
YMeTh IpOBOIUTH 3aMEHY IEPEMEHHOM; peliaTh
KBaJpaTHbIC YPABHEHMS U YPaBHEHUs, ITOJTyYUBIIHU-
€Csl U3 3aMEHBI.
Y3HaTh M yMeTh peliaTh OMKBaJpaTHbIC ypaBHE-
HUS.

33. YpaBHeHUsI, IPUBOJUMBIE K KBagpatHble ypaBHEeHUs, 3aMEHa T1e- Y3HaTh NOHATHE LEJIOr0 PallMOHAIBLHOTO ypaBHe-
KBaJIpaTHbIM. YPaBHEHUS C Ma- | peMEHHOM, OMKBapaTHOE YpaBHEHHUE, | HUSI U €r0 CTENEHU, METO]] BBEACHUSI BCIIOMOTaTENb-
pameTpamu METO/bI PEIICHNS] YPABHEHHH C I1apa- | HOW IIEPEMEHHOM.

METPOM. YMeThb IPOBOAUTH 3aMEHY IIEPEMEHHOM; pelaTh
KBaJpaTHbIC YPABHEHMS U YPaBHEHUs, ITOJTYyYUBIIN-
€Csl U3 3aMEHBI.

34. JlpoGHble palMoHalibHbIe ypaB- | PelieHne panroHanbHBIX ypaBHEHUH. | Y3HaTbomnpeneneHue IpoOHOro paiioHaaIbHOTO
HEHUs Omnpenenenue JpoOHOro pallMOHANIb- | YPaBHEHUS, aJITOPUTM €ro PEeIEeHUsI.

HOT'0 YPaBHEHHsI, AITOPUTM €T0 pelie- | Y MeTh pPellaTh palllOHAIBHBIE YPAaBHEHHUS.
HUSL.
35. JlpoGHble panoHaibHbIe ypaB- | Pemienue pannoHanbHbeIX ypaBHeHuil. | PemaTbapoOHbIe pallMoHaTbHbIE YPaBHEHUS, CBOJIS
HEHUS Ornpezenenne IpoOHOTO PaIHOHABb- | UX K IEIBIM C MOCTEAYIONIECH MPOBEPKOH KOPHEH.
HOT'O YPaBHEHMs, AITOPUTM €r0 pelie- | YMeThb peularh palMOHAIbHBIE YPAaBHEHMUS.
HUSL.
36. JlpoGHble parmoHanbHble ypaB- | OnpezaeneHue ApoOHOTO paloHalb- | YMeTh PellaTh pallMoHalIbHbIE U MPOCTEHIIne Up-

HEHU

HOTO YPaBHEHMS, AITOPUTM €I0 pelie-
Hus. [Ipocreiine nppanuoHalIbHbIE

ypasrenns suga Vi(x)=a, Vi(x)=Vg(x).

palrOHAJIBHBIC YPABHCHHA.
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37. JpoGHble parmoHanbHble ypaB- | OnpezaeneHue ApoOHOTO pallMoHalb- | YMeTh PellaTh pallMoHaNIbHbIE U IPOCTEHIINE Hp-
HEHMUS HOT'O YPaBHEHHsI, AITOPUTM €TI0 pelle- | PAlMOHAIBHBIE YPABHECHHUS.
Hus. [Ipocreiime nppanuoHaIbHbIE
ypasuenns Bua Vi(x)=a, VF(x)=Vg(x).
38. HepagenctBa ¢ ogHoli nepemen- | HepaBeHctBo ¢ nepemenHoi. Ctporue | Y3HaThONpee/IeHUE HEPABEHCTBA BTOPOM CTEIIEHU
HOH. U HecTporue HepaBeHCTBa. OO01acTh | ¢ OJHON NEPEMEHHOM, aJITOPUTM €r0 PeIeHHUs.
orpesieNieHns HepaBeHcTBa (001acTh | YMeTh pemarb HEpaBeHCTBA BTOPOM CTETIEHU C OJ1-
JONYCTUMBIX 3HAYE€HUM IEepeMEeHHOI). | HOM MepeMEeHHOM, UCIIob3ys rpaduyeckre npes-
KBangparusie HepaBeHcTBa. Omnpezene- | CTaBJICHUS.
HUE HEPABEHCTBA BTOPOW CTENEHU C
OJIHOM IIEPEMEHHOM, aJIrOPUTM €ro pe-
LICHHUS.
39. Pemenune HepaBeHCTB BTOpOU HepaseHncTBa BTOpOM CTENIEHH € OHOW | Y 3HAT b ONPECIICHNE HEPABEHCTBA BTOPOM CTEIIEHU
CTEIIEHU C OJITHOW NIEPEMEHHOM. nepemeHHol. KBagparHoe HepaBeH- C OJJHOU NIEPEMEHHOM, AJITOPUTM €r0 PELIEHUS.
CTBO U €r0 peUIeHUs. 3alUCh pellieHUs] | Y MeThb pelllaTh HEPaBEHCTBA BTOPOM CTENEHU C OJ1-
KBaJpaTHOI'O0 HEPABEHCTBA. HOW NIEPEMEHHOM.
40. Pemenune HepaBeHCTB BTOpPOU Pemenne kBaipaTHBIX HEPABEHCTB: UC- | YMETh peliaTb HEPABEHCTBA BTOPOU CTEIIEHHU C OJI-
CTEIIEHU C OJTHOM NIEPEMEHHOM. MOJIb30BaHKE CBOMCTB U rpadiKa KBaJl- | HOM mepeMeHHOH.
patnuHoil pyHkuuu. Cucremsl Hepa-
BEHCTB C OJHOU nepeMeHou. Pemenue
CHCTEM HEpPABEHCTB C OJTHOU ITEPEMEH-
HOMW: JMHENHBIX, keadpammuwix. 1300-
paXeHUEe peuIeHUusl CHUCTEMBI HeEpa-
BEHCTB Ha YHCJIOBOM MpPSAMOW. 3anmuch
pELIeHUs] CUCTEMbI HEPABEHCTB.
41. Pemenvie HepaBeHCTB METOZOM Pemenne KBaApaTHBIX HEPABEHCTB: Me- | Y 3HAThO METOJE UHTEPBAIIOB IIPU PELICHUU

WHTEPBAJIOB.

TOJl WMHTEPBANOB. [lpumepuvl peuienus
OpOOHO-UHelHbIX Hepasencmg. Petie-
HUE JIpOOHO-TMHEWHBIX ypaBHEHUI.
Hynu pynxmm.

JIpOOHO-TMHEWHBIX HEPABEHCTB.
YMeTs pemats ApoOHO-INHEHHbIE YpaBHEHHUS.
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42. Pemenne HepaBeHCTB METOIOM Meron untepBanioB.Pemenne nensix 1 Memosib30BaTh METO UHTEPBAJIOB JUIS PELLIECHUS HE-
WUHTEPBAJIOB. JpOOHO-pallMOHATIbHBIX HEPABEHCTB Me-| CJIOKHBIX PallMOHAIBHBIX HEPABEHCTB U AJIs IPeoo-
TOIOM HHTEepBaioB. llpeoOpa3oBaHus| pa3oBaHMs BBIPAKEHUH, COJEPKAIIUX 3HAK MOJTYJIS.
BBIDQXCHHM, COIEpKAIUX 3HAK MO-
JUyJIsl.
43. Pemenune HepaBeHcTB MeTooM | Meron nnaTepBanoB.Pemenne nensix n | Menoab3oBaTh METO MHTEPBAJIOB U1 PELLIEHUS HE-
HUHTEPBAJIOB. JIpOoOHO-pallMOHATILHBIX HEPABECHCTB CJIO’KHBIX PallMOHAJIHBIX HEPABEHCTB U I IPeo0-
MeTOoA0M HHTepBasoB. [IpeoOpa3oBa- | pazoBaHUs BbIpaKEHUI, COAEPKALIMX 3HAK MOJTYJIS.
HUs BBIPAXKCHUH, COJEPKAINX 3HAK
MOJYJIS.
44, Konrtponsnas padora Ne3 1o bukBaapaTHble ypaBHEHUS PaLHO- YMeThbpeuars OUKBaipaTHbIe ypaBHEHHUS, PaLlO-

TeME€ «YPaBHEHHUsI U HEPABEH-
CTBa C OJIHOM NIEPEMEHHOMN»

HaJIbHBIC YPAaBHCHWS, HEPABEHCTBA
BTOPOH CTEIEHHU C OJJHOU IIepEeMEeH-
HOH.

HaJbHbIC YpaBHEHUS, HEPABEHCTBA BTOPOIl CTETICHU C
OJHOM EPEMEHHOM.

YpaBHeHUs] 1 HePaBEHCTBA ¢ AByMsl nepeMeHHbIMH (194)

Bocnurare/bHbIN aCNIEKT HA YPOKAX MATEeMATHKH :(DOPMUPOBAHUE CO3ZHAHUS CBS3U C OOIIECTBOM, HEOOXOAMMOCTH COTJIACOBBIBATH CBOE TTOBECHUE C
MHTEpecaMu O0IIeCTBa, OCO3HAHNE MPAKTHUECKON 3HAYMMOCTH TOTO HJIM UHOTO OTKPBITHUS, OCO3HAHUE 3HAUMMOCTH 3TOT0 OTKPBITUS Ha IMYTH LIUBUIN3ALIUN
yesioBeYecKoro oouecTra. Bocrnuranue yBaxkeHUs K y4eHbIM U UX TPYAY, GOPMUPOBAHNUE YCTONYMBBIX HPABCTBEHHBIX UYBCTB, BBICOKOM KYJIbTYpbI MIOBE/E-
HUS KaK OJHOW M3 TTIaBHBIX MPOSBICHUHN YBaXKEHHsI YeIOBeKa K oM. JKU3HEHHAs! UCTOPUS KaXKIOT0 yUeHOro — (pu3uKa, XMMUKA, MaTeMaTHKa. .. — 3TO
pUMep NPEeJaHHOCTH CBOEMY i€y, HEMOKOJIeOUMOM BEphI B YCIIEX CBOMX HJIeH, OECKOPBICTHOI'O CaMOII0KEPTBOBAaHNUS Ha 0J1aro 4ejaoBeyecTBa.

45. YpaBHEHUE ¢ ABYMs IIEPEMEH- VYpaBHEHME ¢ IByMs IEPEMEHHBIMU U | ¥ 3HATb ONPEICICHUE PELLIEHUS] YPAaBHEHUS C IBYMS
HBIMU U €ro rpaduk. ero rpa¢uk. PaBHOCUIIbHBIE ypaBHE- MEPEMEHHBIMH, PABHOCUJIbHBIE YPaBHEHUS.
HUSL. YMeTbHaX0AUTh PELICHUS] YPAaBHEHUH C IByMS Ti€-
PEMEHHBIMH, ONIPENIEIATh CTENIEHb YPAaBHEHUSI.
46. YpaBHeHUE ¢ ABYMS IIEPEMEH- I'panueckas unTepnperanys ypaBHe- | Y 3HaThboIpeaeieHue rpaduka ypaBHeHUS € IByMsI
HBIMHU. HU ¢ AByMs nepeMeHHbIMU. Onpeie- | IepeMEHHBIMH.
JeHue Tpaduka ypaBHEHHS C ABYMs YMeTbCTpoUTh rpadKu YpaBHEHUI ¢ ABYMS mepe-
NIePEMEHHBIMH. MEHHBIMHU.
47. YpaBHEHHE OKPYKHOCTH. YpaBHEHUE OKPYKHOCTH C LIECHTPOM B | ¥ 3HATb YPABHEHUE OKPYKHOCTH

Hayvajie KOOPJAUHAT U 8 1000l 3a0aH-
HOU mouKe.

Y MeTh3annceBaTh ypaBHEHUE OKPYKHOCTH.
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48. ['paduueckuii criocod pemenus | [lonsTHe cucreMsl ypaBHeHHA. Pemie- | Y3HaThomnpeneneHue pemeHus CuCTeMbl; rpadude-
CHCTEM ypaBHEHHUI. HUE cucTeMbl ypaBHeHu. ['paduk CKHI CTIOCO0 pelIeHus CHCTEM ypaBHEHUH.
¢yukuuit y=\x\. Cucremsl ypaBHe- | ¥ MeThbpeniath CUCTEMbI ypaBHEHH rpapuIecKumM
HUH BTOpOM cTeneHu. MeToIbl pemie- | crocoOoMm.
HUS CUCTEM YPaBHEHUI C JBYMs Ilepe-
MEHHBIMH: 2paduiecKuti Memoo.
49. ['paduueckuii criocod pemenus | Mcrnons3oBanue rpadpukoB QyHKIUE | ¥YMeTbpenare CHCTEMbl ypaBHEHUN TpapuuecKum
CUCTEM YPABHEHMH. JUIsl PEIICHUs] YPABHEHUHN U CHCTEM. croco0oM
50. I'paduueckuii ciocod pemenus | Mcrnonb3oBanue rpadukoB GyHKIHI YMeThbpeuars CUCTEMbl ypaBHEHUH IpapuecKum
CHUCTEM YpaBHEHUM. JUISl pPEILICHUs] YPABHEHUN U CUCTEM. crocooom
51. Pemenue cucrem ypaBHEHUI Cucrembl ypaBHEHUI BTOPOH CTENEHU. | ¥ 3HAThaITOPUTM PELICHUS CUCTEM YPaBHEHUU
BTOPOU CTEIICHH. MeTo/bI peleHus CHCTEM YPaBHEHHI C | BTOPOH CTENEHN CIIOCOOOM TOACTaHOBKH M anreOpa-
JIBYMSI IEPEMEHHBIMU: Memoo Clodce- | NUECKUM CIOKEHHUEM.
HUs, METOJ TIOZICTAHOBKH. YMeTspemars CUCTEMBI YPABHEHUH C IBYMs IIepe-
MEHHBIMHU TOJICTAHOBKOM 1 alire0pandeckuM Clioxe-
HUEM.
52. Pemenue cucrem ypaBHEHUI ANTOpPUTM pELIEHUS CUCTEM ypaBHE- | Y 3HAThAITOPUTM PELICHUS CUCTEM YPaBHEHUN
BTOPOMU CTEIICHH. HUM BTOPOW CTENEHH CIIOCOOOM IMOJ- | BTOPOM cTeneHu crnocoOOoM MOACTaHOBKU U anredpa-
CTaHOBKU U aJreOpanyecKuM cjIoxke- | HYECKHM CI0KEHUEM.
HUEM. YMeThpemars CUCTEMBI YPAaBHEHUH C IBYMs IIepe-
MEHHBIMH TOJICTAHOBKOM 1 alre0pandeckuM Clioxe-
HUEM.
53. Pemenue cucreM ypaBHEHUN CucreMsl ypaBHEHHI BTOpPOi1 cTe- Y3HaThAITOPUTM PELICHUS CUCTEM BTOPOU CTe-

CII0CO0OOM TIOJICTAHOBKH

MI€HU, CTIOCOOBI pelIeHus. AJITOPUTM
peUIeHUs] CUCTEM ypaBHEHUM
BTOPOW CTEMEHHU crocoOoM moj-
CTaHOBKHU M alre0pamvyecKkum
CJIOKEHUEM.

IICHU.
YMeTbux periaTh, UCIOIb3ys U3BECTHBIE CIIOCOOBI
(crtoco0 MOJICTAHOBKH U CIIOCOO CIIOKEHUS).




e Mara Jarta Tema ypoka Conepmanme ypoka OcHoBHbBIC BUIBI AEATENLHOCTH oﬁyqzjmmnxcsl
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
54. Pemenue 3amau ¢ momoursio cu- | Ilepexon ot cnoBecHO# popmyin- YMeThbCOCTaBIATh IPUYUHHO-CIICICTBEHHBIC CBA3U
CTEM YPaBHEHMM BTOPOU CTe- POBKM COOTHOILICHUHN MEXAY BEJIMYM- | MEXY JaHHBIMU B 3a/1a4€ U COCTABIICHUU ypaBHE-
IICHU. HAMU K ajreOpandeckom. HUH, UCTIONB3YS (POPMYIIBI; pelIaTh CUCTEMBI YPaB-
ANTOpUTM pelIeHus 3a4a4 ¢ IIOMO- HEHMH Pa3IMYHBIMU CIIOCO0aMM; pelaTh 3a1a4u ¢
b0 CUCTEM YPAaBHEHUH, CIIOCOOBI pe- | IOMOIIbIO CUCTEM YPaBHEHUH C IByMsI [IEpEMEH-
nieHus. Pemenue 3agaq ¢ momo- HBIMU
b0 CUCTEM YPAaBHEHUH BTOPOU
CTENEHU. AHAJINU3 BO3MOXHBIX
CUTYallUd B3aMMHOTI'O pacmnoo-
XKEHUS 00BEKTOB IPU UX JIBUXKE-
HHH, COOTHOIICHHUSI 00HEMOB
BBINIOJHAEMBIX PabOT NMPU COB-
MeCTHOM paboTe.
55. Pemenue 3aau ¢ momouipio cu- | Crnoco0 perieHus 3a1a4 ¢ OMOILBIO Y3HaThCoco0 pereHus 3a/1au ¢ IOMOLIbIO CUCTEM
CTEM ypaBHEHUH BTOPOH CTe- CHUCTEM YPaBHEHUH C IBYMs IIEPEMEH- | YPABHEHUH C JBYMS IE€PEMEHHBIMU
IICHU. HbIMU. OCHOBHBIE METOJBI pelie- | ¥YMeThpEIaTh 33a4i ¢ IOMOLIbIO CUCTEM ypaBHE-
HUsSI TEKCTOBBIX 3aaad: anredpa- | HUW C IByMs IEPEMEHHBIMH
MYeCKHil, mepedop BapuaHTOB.
IlepBu4HBIE IpEICTABIECHUS O
ApPYTUX METOoJax peleHus 3anau
(reomeTpuueckue u rpaduye-
CKHE METOJIBI).
56. Pemenue 3anau ¢ nomouneto cu- | Crioco6 perieHus 3a1a4 ¢ MOMOIIBIO Y3narbcnocol pemeHus 3ajad ¢ HOMOIIbIO CUCTEM

CTEM ypaBHEHUH BTOPOH CTe-

IICHU.

CUCTEM YPAaBHEHHH C ABYMs [IEPEMEH-
HbIMU. OCHOBHBIE METOJBI pelie-
HUs TEKCTOBBIX 3ajad: anrebdpa-
WYEeCKUul, mepedop BapuaHTOB.
IlepBuuHBIE pPEACTABIEHUS O
IpYTuX MeToJax peumeHus 3agau
(reomeTpuueckue u rpapude-
CKUE METOJIbI).

YpaBHEHMH C IByMsI IE€pEeMEHHBIMU
YMeThpemars 3aJa4u ¢ IOMOIIBIO CUCTEM ypaBHE-
HUI ¢ ABYMsI IepeMEHHBIMU




e Mara Jarta Tema ypoka Conepmanue ypoxa OcHoBHbBIC BUIBI AEATENLHOCTH Oﬁy‘lzleIJH/IXCﬂ
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
57. HepasencrBa ¢ nByms nepemen- | HepaBeHcTBa ¢ JByMS IEpEeMEH- | Y3HAThOIPEACICHNE PEILICHNS HEPABEHCTBA C
HBIMU HBIMU U UX cucTeMbl. Onpeneie- | AByMs IEPEMEHHBIMHU.
HUE pEeLIEHUS HEPABEHCTBA C YMeTbu300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH
JBYMs NIEPEMEHHBIMHU. MHO’KECTBO PEIICHUN HEPABEHCTBA.
58. HepasencrBa ¢ nByms nepemen- | HepaBeHcTBa ¢ AByMS IEpEeMEH- | Y3HAThOIPEACICHNE PEILICHNS HEPABEHCTBA C
HBIMU HBIMU U UX cucTeMbl. Onpeneie- | AByMs IEPEMEHHBIMHU.
HUE pEeLlIEHUS HEPABEHCTBA C YMeTbu300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH
IBYMs IEPEMEHHBIMHU. MHO’KECTBO PEIICHUI HEPABEHCTBA.
59. HepagencrBa ¢ nByms nepemen- | ['padudeckas nuatepnperarys Hepa- Y3HaThOIpeaeeHre pelieHusI HEPaBEHCTBA C
HBIMU BEHCTB C JIByMsl [IEPEMEHHBIMU. JBYMsI IEPEMEHHBIMHU.
YMeTbu3z00paxarb Ha KOOPAUHATHOM MJIOCKOCTU
MHO’KECTBO PEIICHUI HEPABEHCTBA.
60. CucreMbl HEpaBEHCTB C IBYMs ['padmaeckas nuaTEpHIpeTaIst CHCTEM | YMeETh peniarb CUCTEMbI HEPABEHCTB C ABYMS Tepe-
NIEPEMEHHBIMU HEPABEHCTB C IBYMS [IEPEMEHHBIMH. MEHHBIMH
61. CucreMbl HEpaBEHCTB C JBYMs I'pauyeckas unTepnperanyst CucTeM | YMeThb pellarb CUCTEMbI HEPABEHCTB C ABYMS Iepe-
IIEPEMEHHBIMU HEPABEHCTB C ABYMsI IEPEMEHHBIMU. MEHHBIMU
62. Hekoropeie mpremsl peleHus YpaBHEHHE ¢ HECKOJIBKUMHU IIEPEMEH- | Y MeThbpellaTh CUCTEMBI YPAaBHEHUM C IByMs IIepe-
CHCTEM ypaBHEHUH BTOpOH cTe- | HbIMU. [IpuMepsl penieHust HeMuHe- | MEHHBIMH ITOJCTAHOBKOM M alnreOpanyecKuM CIoxke-
[IEHU C JBYMs [IEPEMEHHBIMU HbIX cucTeM. [lonsaTHe ypaBHEHU C HUEM, 33/1a4¥ C IIOMOILIBIO CUCTEM YPaBHEHUN C
HECKOJIbKMMU NIEPEMEHHBIMU; IIPUEMBI | IBYMS IEPEMEHHBIMU.
pELICHU CUCTEM YPaBHEHUI BTOPOI
CTEIEHN C ABYMS IIEPEMEHHBIMH, CHM-
METPUYECKUE CUCTEMBI.
63. Hekoropsie npuemsl pemenus HekoTopseie mpremsl peleHust CUCTEM | Y MeTbpelaTh CUCTEMBI YPAaBHEHHM C IByMs IIepe-
CUCTEM YPABHEHMI BTOPOM CTE- | YPaBHEHHUI BTOPOU CTEIICHU C ABYMs MEHHBIMH ITOJICTAHOBKOM 1 alre0pandeckuM Clioxe-
IIEHU C JBYMsI [IEPEMEHHBIMA NIEPEMEHHBIMU HHEM, 33/1a4¥ C IIOMOIIBIO CUCTEM YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU.
64. KonrponbsHas pabota Ne4 o Pemenue cucreM ypaBHeHuii ¢ AByMmst | IIpMMeHSITH 3HaHUS 110 PELICHUIO CUCTEM YPaBHEHUI

TeMe: «YpaBHEHUS U HEPaBEH-
CTBa C IByMsI [IEPEMEHHBIMI»

NepPEMEHHBIMU MOJCTAaHOBKOM U anreo-
PandeCKUM CIIOKEHHMEM, 3a7a4H C I10-
MOILIBIO CUCTEM YPABHEHUH C ABYMsI
MIEPEMEHHBIMU

C IByMsl IEPEMEHHBIMH MOJCTAaHOBKOM U anreOpanye-
CKHM CJIOKEHUEM, 33/1a4 C [IOMOLIbIO CUCTEM ypaBHE-
HUU C ABYMs [IEPEMEHHBIMU




Jara
IUIaH

Jara
dakr

Tema ypoka

Coaepxxanue ypoka

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
(Ha ypoBHe yueOHBIX JeilcTBHIi)

IIporpeccuu (194)

BocnuraTeabHbIH aceKT HA YPOKaAaX MATEMATHKHU :BOCIIUTAHNC KPUTHYCCKOTO MBIINIJICHUSA, apr'yYMEHTAILlUA CBOECTO BbI60pa, BOCIIMTAaHUEC YMCHHUA CIIyHIAaTh,
BOCITMTAHUC YMCHMUA O(l)OpMJIeHI/IH pa6OTBI, AKKYpPAaTHOCTb, BOCIIMTAHUEC OLCHOYHBIX yMeHI/If/’E CaMOOILICHUBAHUE, B3AUMOOLICHUBAHUEC, BOCIIMTAHUC TBOPYC-
CKOI'O MBIIIJICHUA, CMEJIOCTH CBOUX CY)KHCHHﬁ, KYJBbTYPBI p€4YH, OTBECTCTBCHHOCTH, BOJICBBIX KAY€CTB, BHUMATCIIbHOCTH, YCCTHOCTH.

65. [TocnenoBarenbHOCTH. [TonsiTue nocnenoBarenbHOCTU. Ync- Y3HaThbompeneNeHue nocaea0BaTeaIbHOCTH, N-i
JIOBas MOCJIe0BaTENbHOCTD. [IprMepsl | WiieH nocie10BaTeIbHOCTH, OECKOHEYHbIE 110CIIe10-
YHCIIOBBIX TOCKIeIoBaTeNbHOCTeN. bec- | BarenbHOCTH, GopMyIa N-ro 4ieHa, peKyppeHTHas
KOHEYHBIE T0CJIEI0BATEIbHOCTH. dopmyna, uncia GuboHayun
[TocnenoBarenbHOCTH, WIEHBI IOCTE- | ¥ MeTbHaX0UTh YICHBI IOCIEI0BaTENbHOCTH, 3a-
JIOBaTEJIbHOCTH,N-H1 WileH MociefoBa- | JaHHOU (OopMyIoil N-ro wieHa U peKyppeHTHOH (op-
TEJILHOCTU MYJION
66. [TocnenoBarenbHOCTH. ®opmyna N-ro wieHa, pekyppeHTHas | HaxoauTh 4ieHbI MOCIeA0BaTEILHOCTH, 3aJaHHOM
dopmyna, uncna Gubonaquu. 3amada | GopMysoii N-ro ujaeHa u peKyppeHTHO! (hopMynoi
Jleonapno Iuzanckoro (Pubdonauun)
0 KpoJukax, yncina @ubdonaquu. 3a-
Jlada o maxmarHoi nocke. Cxoau-
MOCTbh '€OMETPUYECKON MPOTrPECCHH.
67. Apudmerndeckas mporpeccus. | Apudmernyueckas mporpeccus u ee Yi3unatesOnpenenenue apudMeTuuecKon mporpec-
dopmyina N-ro uieHa apudpme- cBoiicTBa. Popmyna obweeo unena u | CUU, pa3HOCTh apU(PMETUIECKON MPOTrPECCHH
TUYECKOH IPOrPECCHU. cymmbl N nepauvix uienos apugmemude- | 'Y MeTbHAXOAUTh YWIECHBI apU(PMETHUECKOH Iporpec-
CKOUL npocpeccui. CHH T10 ONPEIETICHUIO
68. [Tpumenenue popMyIibl N-TO ®opmyna obiero wieHa apupmernde- | Y3HaThbHopMyily 00IIero uieHa apupmMeTuyecKkoin
yJieHa apu(MeTHIECKON mpo- CKOM ITporpeccuu U ee CBOMUCTBA. IIPOTPECCUU U €€ CBOMCTBaA
IPECCHH. YMeTbOpuMeHaTh GopMyIly 00IIero wieHa apud-
METHYECKON POTrpeccuu
69. [Tpumenenue Gpopmynsl N-To ®dopmyna obuero wieHa apupmernye- | Y3HaThb(HopMyiTy o0IIero uieHa apudmMeTHiecKoi
yieHa apu(pMeTHyecKo mpo- CKOM MPOTPECCUU U €€ CBOMCTBA. IIPOTPECCUU U €€ CBOMCTBA
rpeccum. YMeTbIpuMeHsITh GopMyITy 001Iero wieHa apud-
METUYECKON ITPOTrPECCUH
70. ®opmyia cyMMBbI N TIepBHIX Wie- | Apudmernueckas nporpeccus. op- Y3HaTh¥ NOHUMATH GOPMYJIBI CYMMBI N IEPBBIX

HOB apu(MeTH4ecKol mporpec-
CHH.

MYJIbI TI-TO YJIEHA U CYMMBI IEPBBIX /1
YJIEHOB IIPOTPECCUMU.

YIEHOB apu(PMETHYECKOI MPOrpeccuu.
YMeTbHaX0IUTh CyMMY apu(pMeTHIecKoM mporpec-
cuu 1o popmyie




e Mara Jarta Tema ypoka Conepmanme ypoka OcHoBHbBIC BUIBI AeATeNLHOCTH 06yqzjmmnxcsl
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
71. ®opmyiia cymMMmbl N niepBhIX Wwie- | Dopmyrna cyMMBI IepBbIX HECKOIbKUX | HaxoauTh cymmy apuMeTHUECKONW MPOTPECCUH 10
HOB apU(MeTHUecKoi mporpec- | 4WieHOB apU(pMETUUECKON Mporpeccuu. | opmyie
CHUU.
72. ®opmyiia cymmsl N niepBbIxX wie- | Dopmyna cymmbl epBbIx Heckoiabkux | HaxoamTh cymmy apuMeTrueckoi mporpeccuu 1no
HOB apu(PMeTHUECKOH Mporpec- | WIeHOB apu(pMETHUECKON Mporpeccuu. | opmyre
CHUH.
73. Apudmernueckas nporpeccus [Tpumenenue Gpopmynbl cyMMbl N Tiep- | Y MeTbHAXOAUTh HYKHBIHM WieH apupMeTHIecKon
BBIX YICHOB apu(PMETUIECKOM Mpo- IIPOTPECCUU; TIOJIB30BATHCS (POPMYIIO CyMMBI Yiie-
I'PECCUU JJIS pEIIEHUS TEKCTOBBIX 3a- | HOB apu(METUYECKON POrPECCUH; ONPEAETATh SB-
Jag. JSIETCS JIA JAHHOE YHCIIO YWICHOM apu(pMETHIECKOI
IIPOrpeccuu
74. KonTponbhas padorta Ne5 Apudmernueckast mporpeccusi. IIpuMeHATH 3HaHUSA 110 HAXOXKACHUIO HYKHOTO
«Apudmernyeckas mporpec- yjieHa apu(MeTHuecKoi mporpeccuu; NoJab30BaThCst
CHS». (bopMyII0ii CyMMBI WICHOB apu(PMETHIECKOM Mpo-
I'PECCUH; ONIPENEIATH SBISETCS JIU JTaHHOE YUCIIO
YJIEHOM apu(METHUYECKON IPOrpeccuu
75. I'eomeTpuyeckas nporpeccus I'eomeTpryeckas nporpeccus u ee Y3HaThonpeneneHue reOMeTpUIECcKOi mporpec-
cBoiicTBa. Dopmyna obwe2o unena u CHUH;
cymmbl N nepevix YneHos ceomempuye- | Y MeThbpacro3HaBaTb IT€OMETPUUECKYIO ITPOrpec-
CKOU npozpeccuul. CHIO;
76. ®opmyina N-ro wiena reomerpu- | Gopmyna obuero wieHa reomerpuye- | Y3HaThGOpMyITy O0IIEro ujieHa reoMeTpuYecKon
YECKOM IIPOTPECCHH. CKOH IPOTPECCHH. IIPOTrPECCUU U €€ CBOMCTBA
YMeTbIpuUMeHATh POpMyITy OOIIETOo YiieHa FeOMeT-
pPUYECKON IPOTPECCUU
7. ®opmyina N-ro wieHa reomerpu- | Gopmyna obuiero wieHa reomeTpuye- | Y3HaTh(GOpMyITy OOIIEro 4jieHa reoMeTpHUYeCcKon
YECKOM IIPOTPECCHH. CKOH IPOTPECCHH. IIPOTPECCUU U €€ CBOMCTBA
YMeTbIpuMeHITh PopMyTy OOIIEeTo YiieHa FeOMeT-
pPUYECKON IPOTPECCUU
78. [Tpumenenue Gpopmynsl N-To CnoHbI€ IPOLIEHTBHI. IIpumensTe Gopmyny oO11ero uieHa reoMmeTpuye-

YJIeHa T€OMETPUIECKON Mpo-
IpECCUM.

d®opmyna N-To YIeHa TeOMETPUIECKON
IPOTPECCUH.

CKOM MPOTpeECCUm




e Mara Jarta Tema ypoka Conepmanue ypoxa OcHoBHbBIC BUIBI AEATENLHOCTH oﬁyqzjlomnxca
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
79. dopmyna CyMMBI N-TO 4jieHa I'eomerpuyeckas nporpeccus. Pop- Y3HaTh}OopMyITy CYMMBI IEPBBIX HECKOJIBKHX UiIe-
TFEOMETPUUYECKON IPOTPECCHUH. MYJIBI I1-TO 4WIEHA U CyMMBI IIEPBBIX 7 | HOB T€OMETPUYECKOMN IIPOIPECCUH, METOL MaTEMATH-
YICHOB Iporpeccuu. Merox MareMa- | 4eCKOM MHIYKLUU.
TUYECKOW MHIYKIIUH. YMeTbIpuMeHATh GOpMyITy CyMMBI IEPBIX He-
CKOJIBKMX YWICHOB I'€OMETPUYECKON IIPOrPeCCUuu
80. [Tpumenenue popmynsl cymmsl | IIpumenenue Gopmyiiel cymmsl N iep- | IIlpuMensite popMyiry CyMMBI IIEPBBIX HECKOJIBKUX
N IIEPBBIX WICHOB N'€OMETPUYE- | BBIX YICHOB T€OMETPUYECKOM IIPO- YIEHOB I'€OMETPUUYECKOU ITPOTrpeCCUuu
CKOH IPOTPECCHUH. I'PECCUU JIJIsl PELICHMS TEKCTOBBIX 3a-
Jad.
81. [Tpumenenne Gpopmynsl cymmsl | [Ipumenenue Gpopmyiel cymmbl N iep- | llpuMensiTe GopMyy CyMMBI TEPBBIX HECKOIBKUX
N IEPBBIX YWICHOB FEOMETPUYE- | BBIX WIECHOB T'€OMETPUYECKOM IPO- YJIEHOB N'€OMETPUYECKON IIPOrPeCcCUu
CKOM IIPOTPECCUMN. I'PECCHH U1 PEIICHUs TEKCTOBBIX 3a-
Jad.
82. I'eomeTrprueckas mporpeccusi. I'eomerpuueckas nporpeccus.Cxons- | ¥YMeThbpelarh 3aJaHusl Ha IPUMEHEHHE CBOMCTB
njascs reomeTpuyeckas npo- reOMETPUUYECKOM POTPECCHH;
rpeccusi. beckoHeuyHO yOBIBalO- | pemaTh CJIOXKHBIE 3a/IJaHMs Ha IPUMEHEHUE CBONCTB
njasg reoMmeTpudeckas nporpec- reOMETPUYECKOM NPOTrPECCUHN.
cus.
83. Konrtponbnas pabora Ne6 «I'eo- | 'eomerpuueckas mporpeccusi. Pemare 3aaHus Ha IPUMEHEHUE CBOMCTB I'€OMET-

METpHUYECKasi TPOTPECCHUS»

PUYECKON IPOrpecCUy;peliaTh CI0KHBIE 3a/laHusl Ha
IIPUMEHEHHE CBOMCTB F€OMETPUYECKON IIPOIPECCUM.

IoBTopenue (19 1)

BocnuTaTteJabHBIH ACMEKT HA YPOKAX MaTeMAaTHKHU:TIPHOOIICHNE YYaAIIUXCsl K TEXHUYECKON KYJIbType, HCTOPHH, TOCTIKEHUSIM IuBUIn3amn. dopmupo-
BaHHE MIOHUMAHHUS TOTO, YTO YEIOBEK €CTh INIABHBIM CO3HMIATENb U TBOPEIl 3aBTPAIIIHETO JHS, HOCUTEIh HPABCTBEHHOW YMUCTOTHI, KPACOTHI, 100pa, CripaBe u-
BOCTH, TPYAOIIO0USI.

84. I'paduku QyHKUIMH. Oynkuus, rpaduk QyHKINN, HYIH Y3HaThalIropuT™ NoCTpoeHUs rpapuka QyHKIUY;
¢byHK1IMH, BO3pacTaHue, yObIBaHUE. YMeTbcTpouTh rpaduku GyHKIUY; 110 Tpaduky
OTPEEINIATh CBOICTBA (PYHKIIMH
85. Ob6nactp onpenenenust O6nactey | OOxacTh onpeaesneHus U 001acTh 3Ha- | Y 3HATbOOIACTh ONpPEEICHHS U 00JIaCTh 3HAYCHUN

3HAYEeHUH

YeHUH QyHKIMH.

byHKIMHA
YMeTbHAX0AUTh 00JIaCTh ONpeAeTIeHHUs U 00J1aCTh
3HaYeHUN QYHKIMHA




e Mara Jarta Tema ypoxa Conepmanue ypoxa OcHoBHbBIC BUIBI AEATENLHOCTH Oﬁy‘lzleIllI/IXCﬂ
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
86. YpaBHeHUs Jlunelinble, KBaIpaTHbIC U APOOHO-pa- | ¥ MeThbpelIaTh YpaBHEHUS TPEThEH U YETBEPTOU
LIMOHAJIbHBIE YPABHEHUS. CTEICHU C OJIHUM HEU3BECTHBIM C IOMOLIBIO Pa3JIo-
JKEHUs HA MHOXKUTEIU U BBEJCHUS BCIIOMOTaTEIIbHON
MepEMEHHOMN
87. YpaBHeHUs Jlunelinble, KBaIpaTHbIC U APOOHO-pa- | ¥ MeThbpelIaTh YPaBHEHUS TPEThEH U YETBEPTOU
LIMOHAJIbHBIE YPABHEHUS. CTEIICHU C OJIHUM HEM3BECTHBIM C IIOMOIIBIO Pa3JIo-
JKEHUsI HA MHOXKUTEIM U BBEJCHUS BCIIOMOIaTeIbHOU
MepEeMEHHON
88. Cucremsl ypaBHeHUN Pemenne cuctem ypaBHEHHI. YMeTbpewarb CUCTEMBl YpaBHEHUN
89. HepasencrBa HepaBeHcTBa BTOpOH CTENEHMU. YMeThpemaTs HEPAaBEHCTBA METOAOM HHTEPBAJIOB
90. Pemienne HepaBeHCTB Pemenne HepaBeHCTB METOJIOM UH- Pemiate HEpaBeHCTBA METOIOM NHTEPBAJIOB
TEPBAJIOB.
91. Pemenne HepaBeHCTB Peniennie HepaBE€HCTB METOAOM UH- PemaTb HEpaBeHCTBAa METOIOM UHTEPBAJIOB
TEpBaJIOB.
92. CucreMbl HEpaBEHCTB Pemenne cucreM HEpaBEHCTB. YMeThpemarb CUCTEMBI HEPABEHCTB
93. TekcToBble 3ajauH. Pemenne TekCTOBBIX 3a1ad. YMeThpenats 3a1a4y ¢ IOMOIIBIO COCTABIICHUS CH-
cTeM
94. 3anaum «Ha paboTy» 3a1aun «Ha | PemieHune TEKCTOBBIX 3a/ad. YMeTbpemars 3a1a4 C IIOMOLIBIO COCTABIECHUS CH-
JIBHJKECHHE) cTeM
95. Apudmernueckas mporpeccus Pa3HocTh apupmernueckoit nporpec- | Y3HaTb(HopMyssl N-T0O YieHa U CyMMbI N YJIEHOB
CUH, cymMMa N-TO wieHa apudmeTnde- | apudMeTHUeCcKOu MPOrpeccuu
CKOU IIPOTPECCUMN.
96. I'eomeTpuyeckas nporpeccus 3HaMeHaTelnb F€OMETPUYECKON ITPO- Y3HaThbpopMyssl N-TO YWiIeHa U CyMMBbI N YIEHOB
IPECCUH, CyMMa N-TO 4IEHA FEOMETPHU- | TEOMETPUUECKON IPOTPECCUIl U YMETh UX IPUMEHATH
YECKOM IIPOrPECCUM. IIPU PELIECHUH 3a1a4
97. Htorosas koHTposbHas pabora | KoHTposb U OlleHKa 3HaHUU U yMe- Y MeThOpUMEHATh BCE OJIYYEHHBIE 3HAHUS 33 KypC
1o anredpe HUH. MaTeMaTHKH 9 kiacca
98. Pemenne OI'D Pemenne ypaBHeHUI. Y MeThOpUMEHATh BCE OJIYYEHHBIE 3HAHUS 33 KypC
MaTeMaTHKH 9 Kiacca
99. Pemenne OI'D Pemenne cucreM ypaBHEHUN. Y MeThOpUMEHATh BCE NOJIYYEHHBIE 3HAHUS 33 KypC
MaTeMaTHKH 9 Kiacca
100. Pemenue OI'D HaxoxneHnve 3Ha4eHus YMCIOBOTO Y MeTbIpUMEHATh BCE MTOTYUYECHHBIE 3HAHUS 32 KYpPC

BBIPpAXKCHUA

MaTeMaTuku 9 Kiacca




ara ara OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
Ne A A Tema ypoka Coaepxxanue ypoka 1 o9ya
IJIaH dakr (Ha ypoBHe yueOHBIX JeilcTBHIi)
101. Pemenne OI'D Pabora c rpapukamu. Y MeThbIpUMEHATH BCE MTOJTYUYCHHBIE 3HAHUS 32 KYpPC
MareMaTuku 9 kiacca
102. Pemenne OI'D u3 BTOpO# yactu

[Toctpoenue rpapuKoB, HAXOXKICHHUE
HauOOJIbIIEr0 3HAaUEHUS YpaBHEHHUSL.

3aKkpenuThIOJyUYCHHbIC 3HAHUS 32 KypC MaTeMa-
THKHU 9 Ki1acca




10.

11.

12.

13.

14.

10.
11.

12.
13.
14.
15.

YueOHO-MeTOAUUECKOE 00eceueHne 7 Kiaace

Anrebpa. CoopHUK pabouux rmporpamm. 7 — 9 kiacchl: mocooue s yauTesnei oomeoopa3opar. yupe-
sknennit/ [cocrasurtess T.A. Bypmuctpom |. — M.: TIpocselenne, 2014,

Anrebpa 7 knacc: yue0. 1y oomeoopazosar. opranu3anuii / [ FO.H. Makaperaes, H.I'. Munarok, K.1.
Hemkog, C.b. CyBoposa [; noxg pen. C.A. TensikoBckoro. — M.: IIpocsemienue, 2016.

A.H. Pypykun, I'.B. JIlynenko, U.A. MacnennukoBa. [Toypounsle pazpaboTku no anredpe: 7 kiacc. —
M.: BAKO, 2016.

MakaperueB F0.H. N3zydyenue anreOpsl B 7 - 9 knaccax: kaura aisa yautenst/ FO.H. Maxkaperiues, H.T'.
Munatok, C.b. CyBoposa. — M.: [Ipocseuienue, 2015.

HayuHo-TeopeTnueckuii 1 METOOUYECKUN )KypHa «MaremaTuka B ILIKOJIE»

ExxenenenpHOe yueOHO-METOAMYECKOE IPUIIOKEeHUE K razete «IlepBoe cenTsaOps» MaremaTnka
3ajaun MOBBIIEHHON TPYIHOCTH B Kypce anreopsl 7-9 kimaccoB: Kaura mis yuurens. H.I1. Kocrpu-
kuHa. — M.: IIpocBemenue, 1991.

B.N.XKoxosg, JI.b.KpaitneBa Ypoku anre6psl B 7 kiacce. [Ipocsemenue. 2017T.

Junaktrueckue Matepuainsl o anredpe s 7 knacca./ JI. Y. 3BaBuy, JI.B.Ky3uenosa, C.b.CyBopoBa
— M.: IIpocBemienue, 2014.

Muntok M.B., Munmtok H.I'. PazHoypoBHEBbIE AMIAKTHYECKHE MaTEpHAIIbI 1O aliredpe 7 Kiace. —
M.: Uznarensckuii Jlom «I emxep», 2012.

JlnmakTrHuecKue MaTepraltbl 1o anredpe st 7 kiacca — 5-e usn., nepepad. ['yceB B.A., Mensauk A 1.
— M.: IlpocBemenne, 2013.

Epmosa A.I1., 'ono6opoasko B.B. CamocTrosTenbHbIe M KOHTPOJIbHBIE pa0OTHI: anredpa u reoMeTpust
7xnacc. M.: MJIEKCA, 2015-2019

Kpuonoros B.B. Hectannaptasie 3ananus no marematuke: 5-11 knacesl. - M.M3narensctBo «llep-
Boe ceHTsA0ps» 2003.

Ab6apamutoB b.M. «Yuutech MbICIUTh HECTAHIAPTHOY: KHUTra i yyamuxcsa.M.IIpocsemenne: AO
«YuebHas aureparypa» 1996.

YueOHO-MeTOANYECKOE o0ecneueHmne 8 Kiacce

Anrebpa. COopHuK pabouux mporpamm. 7 — 9 Kiacchl: mocodue st yuurtesnei oomeodpazosar. Op-
raau3anuii / [cocraButens T.A.bypmucrtposa]. -2-e uzg., gomn. — M.: [Ipocsemenue, 2014. — 96 c.
Anrebpa. 8 kiacc: y4eOHHMK Uisi 0OIIeo0pa3oBaT. YUYPEKIECHUM C AJIEKTPOHHBIM HOCUTENIEM /
[FO.H.Makapsrue, H.I'Muniok, K.M.Hemxkos, C.b.CyBopoga]; nmon pen. C.A.TenskoBckoro. — 19-
e u3a. — M.:IIpocsemienue, 2017. — 271 c.: ui.

3aBuu JIL.U., JIpskonoBa H.B. Jlunaktuueckue marepuansl mo anaredpe. 8 kiacc. K yueOHuky
1O.H.MaxkapsiueBa «Anre6pa. 8 kinace» ®I'OC.

I'mazkoB FO.A. CamocTosiTenbHBIE W KOHTPOJBbHBIE pabOTHl Mo anredpe: 8 Kiacc: K y4yeOHUKY
}O.H.MaxkapsiueBa u 1ip.; nox pea. C.A. TenskoBckoro «Anredpa. 8 kimace». —M: M3aarenscTBo «IK-
3aMen», 2012.

Epmosa A.I1., 'ono6opoarko B.B. CamocTosiTenbHbIE U KOHTPOJIBHBIE pa0OTHI: aaredpa U reoMeTpus
8xnacc. M.: MJIEKCA, 2015-2019

I'nazkoB O.A., lN'anamBunu M.S., Axpemenkosa B.1. Anre6pa. 8 kinacc. KoHTposbHbBIE H3MEpUTEIND-
Hble MaTepuainsl. PI'OC.

I'mazkos 10.A., Nanamsuau M. . Tectsl o anredpe. 8 knace. K yue6nuky MakaporueBa FO.H. «Aui-
reopa. 8 kiace». I'OC.

Epuna T.M. PabGouas tetpans no anredpe. 8 knacc. K yueonuky FO.H.Makpsraera. @T'OC.

I'mazkoB 10.A., I'anamBmwim M.S. AnreOpa. 8 knace. Dkcnpecc-nuarnoctuka. I'OC.

Koxos B.1. Ypoku anrebpsl B 8 kitacce. Kaura mist yauresst

Anrebpa. TecTbl Ui MpoMexXyTo4dHOl arrectauuu. 7-8 kiacc. Ilox penakuumeit @.d.JIbiceHKo.
PocroB-na-/lony: Jlernon, 2013.

Hecrangaptasie ypoku anreopsl. 8 kinace. Coct. Kum H.A. — Bonrorpan: UT/] «Kopudeii», 2006;
http://school-collection.edu.ru/ — equnas KoieKims UGPOBBIX 00PA30BATEIBLHBIX PECYPCOB.
TectupoBanwme online: 5 — 11 xmaccer:http://www.kokch.kts.ru/cdo

Cetb TBOpUeckux yuutenei:http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com ,
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Hosble TexHonoruu B oopazoBanuu:http://edu.secna.ru/main

[TyreBomuTens «B Mupe Haykn» IS IMIKOJIBHUKOB: hitp://www.uic.ssu.samara.ru
Merasunuknoneaus Kupumna u Medonus:http://mega.km.ru

caiThel «DHIMKIOmeA»: hitp://www.rubricon.ru/;http://www.encyclopedia.ru
CalT JuIs1 caMo00pa3oBaHMs U OH-JTaliH TecTupoBanus:http://uztest.ru/

J0ChE IIKOJILHOTO YYUTES MaTeMaTuku: http://www.mathvaz.ru/

caiit ®UIIN: http://fipi.ru/

Y4yeoHo-MeTOANUECKOE 00ecnieueHne 9 Kiacce

Anrebpa. CoopaUK pabounx mporpamm. 7 — 9 Kiacchl: mocobue A yauTenei oomeodpa3oBar. yape-
skneHuit/ [cocrasuress T.A. Bypmuctpom |. — M.: TIpocsemenue, 2014.

Anrebpa-9:y4ebHuk s obmeoOpazoBarenbHbix opranm3anuii/ (FO.H. MakaperaeB, H.I'. Musni0K,
K.H. HemkoB u np.); mox pen. C.A.TensikoBckoro.-5-e uznanue.- [Ipocsemenne, 2018.

Nzydenne anredper B 7—9 kiaccax/ KO. H. Maxkapsrae, H. I'. Munaiok, C. b. CyBopoBa..— M.:
[Tpoceemenue, 2005—2008.

Ypoku anredpsl B 9 knacce: kH. ans yaurens / B. W. XKoxos, JI. b. KpaiineBa. — M.: IIpocBemienue,
2005— 2008.

Anrebpa: aumakt. matepuansl aus 9 k. / JI. W. 3Basuy, JI. B. Ky3nenosa, C. b» CyBopoBa. — M.:
[Ipocsemenue, 2017.

I'mazkoB FO.A. CamocTosiTenpHbIE M KOHTPOIBbHBIE paboTHI Mo anredpe. 9 kinacc. K yueOunky Maxkapsraesa FO.H.
u ap., Ox3ameH, 2013.

EpmoBa A.I1., 'ono6opoasko B.B. CamocTosTenbHbIC 1 KOHTPOJIbHBIC PA0OTHI 10 anredpe U reOMEeTpHH Jist 9
kiacca, Mnekca, 2013.

3BaBuu JI.U., [IpsxonoBa H.B. JIlunaktudeckue matepuaisl o anreope. 9 knace, Ilpocsemenue, 2014.
I'nazkoB H0.A., Nanamsunu M.S. Anrebpa. 9 xinacc. KoHTposibHBIE H3MEpUTETbHBIC MaTepHaIbl. DK3aMEH,
2014.

bynanosa JI. M., lynuuusin 1O. I1. [IpoBepounsie 3aianus o MaremMaTuke i ydamuxcs 5-8 u 10

kiaccoB. — M.: [Ipocsemenue, 1998.

COopHUK 3a/laHui ISl TIOJTOTOBKM K UTOroBOoM arrecranuu B 9 kiacce/ JI.B.Ky3nenosa u nap.— M.:
[Ipoceemienue, 2016.

Kouarun B.B., Kowarnna M.H. OI'D 2018. Matemaruka. 9 knacc. CoopHuk 3aganuii, JkcMmo - [lpecc, 2017.
Awmenko U.B. OI'D-2017. MaTtematuka. 10 TpeHUPOBOYHBIX BAPHAHTOB SK3aMEHALMOHHBIX Pa0dOT IS
noaroroBku k OI'3, ACT, 2016.

JIsicenko ®@.@., Jlepe3un C.B., Kynadyxos C.1O0. Matemaruka. 9 kinacc. OI'2-2017. Tematudeckuii TPEHUHT,
Jleruon, 2016.

Bricorkwmii U.P., 3axapos [1.U., Pocrosa JI.O. OI'3-2017. MaTtemaTuka. 9 kiacc. TUoBbIie TECTOBBIC 3aIaHUS.
3 Moayns. Ok3amen, 2017.

Jlanmo JI. ., IlooB M.A. OI'D-2017. Martemaruka. 9 knacc. CoopHuk 3amanuii, M.: Dx3amen, 2017.

Knoso A.I'. Marematuka. I'oroBumcs k OI'D, dennkce, 2016.

Beiconkuit U.P., 3axapos I1.U., Pocnosa JI.O. OI'2-2017. Maremaruka. 9 knacc. TUnioBble TECTOBBIE
3amanus. 3 moayns. 30 BapuanToB, Jk3ameH, 2017.

Matemaruka 5-11 kmaccel: HETpaaUIIMOHHBIE ()OPMBI OpraHU3AIMN KOHTPOJISI HA YPOKax / aBT.-COCT.
M.E. Ko3una, O.M. ®aneesa. - Bonrorpaa, Yuurens, 2007;

B.1.’KoxoB, JI.b.KpaitneBa Ypoxku anre6psl B 9 kinacce- M.: «Bepoym - My, 2000;

H.IT.Koctpukuna 3ajmauu MOBBIILIEHHOM TPYAHOCTH B Kypce anredpel 7-9 kmaccoB - M
[IpocBemenue», 1991;

Hecrannapthsie ypoxu anreOpsl. 8 kiacc. Coct. Kum H.A. — Bonrorpan: T/ «Kopudeii», 2006;
Anrebpa: ¢0. 3agaHuii ISl TOJATOTOBKM K UTOTOBOM arrecranuu B 9 xi. / JI.B. Kysuernona, C.B.
CyBopoBa, E.A. bBynumosuy u nip. — M.: [Ipocsemienue, 2004;

A.I'. Mopakosuy, I1.B.Cemeno CoObiTus. BepositHoctu. Cratuctuueckass o0paboTka JaHHBIX. 7-9
Kiraccel. — M.: «MHemo3nHa»,2003;
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