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1. HOACHUTEJBbHAA 3AIIUCKA
PaGouas nporpamma no anredpe 1Js 8 Kjiacca cocTaBjieHa B COOTBETCTBHM ¢ TPeOOBaHUAMH

o @ecnepanpHoro 3akoHa «0O0 oOpaszoBanum B Poccuiickoii Depepanmm» Ne273-d3 or 29.12.2012 r. (pemakuus ot 02.06.2016, c
M3MEHEHUSAMU U JIOMOJHEHUSIMHU ),

o ®denepanbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHIAPTa OCHOBHOTO O0IIero oOpa3oBaHus eAepabHOrO 0a3uCHOTO Y4eOHOTO IIIaHa,
YTBEPXkKJICHHOTO TpukazoM MuHuUCTepcTBa 00pa3oBanus W Hayku Poccuiickoit @eneparnuu ot 05.03.2004 1. Nel089 «OO6 yrBepkneHun
(benepanbHOr0 KOMIIOHEHTa TOCYJAapCTBEHHBIX CTAaHIApTOB HAYallbHOTO OOILIEro, OCHOBHOTO OOMIEro M cpenHero (IOJIHOTO) OOMIero
o0Opa3oBaHus;

e [Ipukaza MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eaepannu ot 31.03.2014 1. No253 «O06 yrBepx)acHUN (henepaaTbHOTO MePEUHS
Y4eOHUKOB, PCKOMEHIIYEeMBIX K HCIIOJIb30BAHHUIO TIPU PEAIM3AlMH HMCIOIIUX TOCYIApPCTBCHHYIO AaKKPEAUTAIMI0  00pa30BaTeIbHBIX
MIPOrpaMM HA4YaJIbHOTO OOIEro, OCHOBHOTO OOILEro, CpeHEro 00I1ero o0pa3zoBaHUs»;

e [lucema Munucrepcrsa oOpasoBanus u Hayku Poccuiickoit ®eneparmn Ne08-1786 ot 28.10.2015t. «O paboumx mporpaMmax y4eOHBIX
MIPEIMETOBY;

e [IpumepHO#l TOCYTapCTBEHHOH MporpaMMbl MO MaTeMaTHKe I 00IIeoOpa3oBaTeNbHBIX MIKON (5-9 Kiacchl) Uisl MPEAMETHON IWHUU
yueOHMKOB st 7-9 kmacca, aBropel C.M.Hukonbsckuit, M.K. Iloranmos, H.H. Pemiernuxos, A.B. IlleBkun.» («Anrebpa. PabGoune
nporpaMMmebl.  7-9 kmaccel. [TocoOue s yaureneit o0meoOpa3oBarenbHbIX yuapexaeauin» // — M.: I[Ipocsemenue, 2011), paccuntanHoi Ha
170 gacoB (5 yacoB B HEJENIO).

Ieaun u 3apaun
N3yuenune anreOpsl B § Kiacce HAPaBJICHO HA JOCTHXKCHHUE CIICTYIONINX LETeH:

RPOOOIICUMD 061A0€6aAMb CUCIEMON MAMEMAMUYECKUX 3HAHUI U yMeHuil, HEOOXOAUMBIX IS IPUMEHEHUS B IPAKTUYECKOH NEeATEIbHOCTH,
M3YyUYEHUs] CMEXHBIX AUCHUIUINH, IPOAOIKEHUS 00pa30BaHus;

npoooICUMb UHMeENIeKmMYanbHoe pazeumue, HOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY IJs IOJHOLCHHOW »XU3HHU B
COBPECMCHHOM O6HI€CTBC, CBOMCTBEHHBIX MaTeMaTHYECKOM ACATCIIBHOCTH: ICHOCTH W TOYHOCTHU MBICIIU, KPUTUYHOCTU MBIIIJICHHA, UHTYUIIUH,
JIOTHYECKOTO MBIIIJICHNUS, 3JEMEHTOB alrOPUTMHUYECKOM KyJIbTYpbl, HMPOCTPAHCTBEHHBIX IPEICTABICHUH, CIIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEN;

l’lp000]l.7f('uIMb ¢opmupoeamb npedcmawlelme 00 HICAX U MCTOHAX MATCMATHUKH KaK YHHBCPCAJIIBHOI'O fA3bIKa HAYKW U TCXHUKH, CPCACTBA
MOZACIINPOBAHUA SIBIICHUM U MMPpOLCCCOB;

nPOOOIICUMb 60CRUMAHUE KYTBTYPhl TMYHOCTH, OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIeYeNloBeYeCKO KyJIbTYphI, UTpaoIel 0co0yio
POJIb B OOIIIECTBEHHOM Pa3BUTHH.

3apaum kypca:



- pa3sBUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOT0, B YaCTHOCTH, JUISl OCBOCHHS Kypca HH()OPMATHKH; OBJIAJICHNE HAaBBIKAMH JICTYKTHBHBIX
paccyXIeHH;

- TIOJlyYCHUE IIKOJHHUKAMHM KOHKPETHBIX 3HAHMH O (QYHKIHMAX KaK BaXHEHIIEH MaTeMaTHYeCKOM MOJENW Ul ONUCAHUS M HCCIIeIOBaHUS
pa3HOOOpa3HBIX MPOLECCOB;

- (opmupoBanue y yqanmxcs mpeacTaBIeHHH O PO MATEMaTHKY B Pa3BUTUHU LUBWIN3AIMU U KYJIbTYPBI;

- ¢opmupoBaHne (QYHKIIMOHAIBHOM TI'PaMOTHOCTH — YMEHHMH BOCIPHHHMATh W aHAIM3HPOBATh MH(OPMAIUIO, MPEICTABICHHYIO B pa3IMYHBIX
¢dopmax, TOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX PEAIbHBIX 3aBUCHMOCTEH, IIPOU3BOIUTDH IPOCTEUIIINE BEPOSTHOCTHBIC PAaCUETHI;

- pa3BHUTHE MPEACTABICHUH O YUCIIEC ¥ POJIU BHIYUCICHUN B YEIOBEUYECKOM MPaKTHKE; (OPMUPOBAHUE MPAKTHUECKUX HABBIKOB BBIITOJHEHHS YCTHBIX,
MUCbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYMCIICHUH, Pa3BUTUE BEIYMCIUTEIBHON KYIbTYPHI;

- OBJIQJICHUE CHUMBOJHMYECKUM SI3BIKOM aireOphl, BhIpaboTKa (hopMalbHO-ONEpAaTHBHBIC alreOpanyecKux yMEHHH W OoOydeHHe MPHUMEHSATh HX K
PELICHUIO MaTeMaTHYECKUX U HEeMaTeMaTHYeCKUX 3a/1ad;

- W3y4YeHHE CBOWCTBA M TpadUKH DIIEMEHTApHBIX (YHKIHUH, OOY4YEHHE HCIIOJIB30BAHHUIO (DYHKIIMOHAIBHO-TPAQUUECKUX NPEACTABICHUN s
OIMCAHU U aHAJIN3a PealbHbIX 3aBHCUMOCTEH;

- TIOJyYeHHUE TPEACTABICHUN O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHPE M O PA3IMYHBIX CHOCO0aX WX M3y4eHHs, 00 0COOEHHOCTSIX
BBIBOJIOB U IIPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;

- pa3BHUTHE JOTMYECKOTO MBIIUICHUS U PEUU — YMEHUS JOTMYECKH OOOCHOBBIBATh CY)KJIEHHS, IIPOBOANTH HECIIOKHBIE CUCTEMATHU3alluH, TIPUBOIUTH
IpUMepsl M KOHTPIPUMEPHI, UCIOJIB30BaTh PA3IMYHBIC S3BIKM MATEMAaTHKH (CIOBECHBIH, CUMBOJIMYECKUH, IrpaQMuecKuil) Ul WILTFOCTPALUH,
apryMEHTalluH U JI0Ka3aTeIbCTRA,;

- (opmupoBanue npencraBieHus 00 U3y4aeMbIX MOHATHIX M METOAAX KaK BOXHEHIIMX CPEACTBaX MAaTeMaTHYeCKOTO MOJCIUPOBAHUS PeabHBIX
MPOLECCOB U SIBJICHUI.

B xone mpenomaBanus anredpsl B 8 kiacce, paboThl Haj (OPMHUPOBAHUEM Y YUYAIIMXCS MEPEUYHCICHHBIX B MPOTpaMMe 3HAHUN M yMEHUH,
cieayeT oOpalaTh BHUMaHHE Ha TO, YTOObI OHH OBJIAJIEBAIM  Pa3HOOOPA3HBIMU CIIOCOOAMHU JESTEIbHOCTH, TPUOOPETANIN OIIBIT:

e [IJJTAHUPOBAHUS U OCYLIECTBICHUS aITOPUTMUYECKON JIESATEIbHOCTH, BBIIIOIHEHMS 3a/IaHHBIX U KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

e pelleHus pa3HOOOpa3HBIX TUIIOB 33Ja4 U3 Pa3IMYHBIX Pa3/ieloB Kypca, B TOM YHUCIIE 3a/a4, TPeOyIOIIMX OUCKa ITYTH U CIOCOOOB PEIlIeHUs;

® HCCIEeI0BATEIbCKON AEATENbHOCTH, PA3BUTHUS UJIEH, TPOBEAECHUS SKCIIEPUMEHTOB, 0000IIEHNs, TOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

® SCHOIO, TOYHOIO, IPAMOTHOIO WM3JI0KEHHSI CBOMX MBICIEH B YCTHOW M NHUCBMEHHOM PEYM, UCIOJB30BaHUS Pa3INYHbIX SA3bIKOB MATEMaTHUKU
(coBECHOTO, CHMBOJIMYECKOT0, I'pa)uuecKkoro), CBOOOJHOIrO Mepexojia ¢ OJHOIO s3blka Ha JPYroil Uil WIIIOCTpalMM, WHTEPIpETaluH,
apryMeHTalluu 1 JI0Ka3aTeNlbCTBa;

® TIPOBEAEHUS JI0Ka3aTeNbHBIX PACCYKICHUN, apryMEHTAIMH, BBIIBUKEHUS TUTIOTE3 U UX 0OOCHOBAHMUS;

® [IOMCKa, CHCTEMaTH3allud, aHalu3a W Kiaccuukauu HH(GOpPMAIlMM, HCIOIb30BaHUA pa3zHOOOpa3HBIX HH()OPMAIMOHHBIX HCTOYHHUKOB,
BKJIIOYast yUeOHYIO M CIIPAaBOUHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH.

[locraBneHHble 1AM pEHIAlOTCS HAa OCHOBE IMPUMEHEHHUS pa3n4HbIX (GopM paboThl (MHAUBUAYaIbHOM, TpynnoBoH, (pOHTAIbHON),
OPMEHTUPOBAHHBIX HA PALMOHAIBHOE COYETAHHE YCTHBIX M MUCbMEHHBIX BHIOB Pa0OT, Ha pa3BUTHE pEYM ydyalluxcs, Ha (OPMHUPOBAHHUE y HUX
HABbIKOB YMCTBEHHOTO TpyAa — IJIaHUPOBAaHUE CBOEH pabOThl, MOUCK PAllMOHANBHBIX MyTeH €€ BBINOJHEHHS, KPUTHUYECKYIO OLEHKY Pe3yJIbTaTOB.
[IpuMeHeHHEe SIEKTPOHHOTO TECTHUPOBAHMSA, TPEHAXKEPA CIIOCOOCTBYET 3aKPEIUVICHHWIO YYEOHBIX HAaBBIKOB, IOMOIAeT OCYILECTBIISATH KOHTPOIb U
CaMOKOHTPOJIb yU€OHBIX JOCTHKCHHM.



PaGouast mporpamma opueHTHpOBaHa Ha MpeEoaBaHue Mo yueOHuKyY «Anredpa 8» u «Anredpa 9» non penakmnueit C.M. Hukonasckoro cepuu
«MI'Y-mkone», Mocksa «IIpocemenuey, 2017-2108

YueOnuku cepun «MI'Y-mikone» obecrneynBaOT CUCTEMHYIO MOATOTOBKY MO MPEAMETY, MO3BOJSET OPHUEHTUPOBATh IMPOLECC O0y4YeHHs Ha
(dopmMHpOBaHKHE OCO3HAHHBIX YMEHMM, TpeOyeT MeHbIle, YyeM OObIYHO, BPEMEHH, TaK KaK OHU HE «HATACKHBAIOT» YYEHHWKA, y4aT JEeHCTBOBATh
oco3HaHHO. M3nmojkeHne marepuana CBA3HOE: MOJPSA M3JAraioTcs OOJNBIIME TEMbl, HET YEPECHOJIOCHUIIbI MEJIKMX BOMPOCOB, HAPYIIAIOUIUX JIOTUKY
U3JI0’KEHUSI KPYTIHBIX TEM.

OCHOBHOM METOJUYECKHI MPUHINI, ITOJOKEHHBII B OCHOBY M3JIOKEHHUSI TEOPETHUECKOTO MaTepuaia U OpraHu3allii CUCTEMBbl YIPaXXKHEHHI,
3aKJII0YaeTCsl B TOM, YTO YYCHMK 3a OJMH Pa3 JIOJDKEH MpeojiojieBaTh He Oosee oHON TpyaHocTH. [loaToMy Kakqoe HOBOE MOHATHE (HOPMUPYETCH,
Ka)KJ]0€ HOBOE YMEHHE OTpadaThIBAaeTCs CHauaia B «4MUCTOMY BUJIE, IOTOM TPYJHOCTH COBMEIIAIOTCS.

CnoXHOCTb 3a/laHuil B KaXJOM IIYHKTE€ HapacTaeT JIMHEHHO: YYUTENb caM JIOJDKEH ONpPENEINTh, HA KaKOW CTYNEHU CI0KHOCTH OH MOXKET
OCTaHOBUTHCSI CO CBOMM KJIACCOM WJIM C KOHKPETHBIM yY4EHHKOM. JlJis Ka)K0ro HOBOTO JIEHCTBUS WM MpHEMa PEIIeHUs 3a]a4 B yueOHUKE UMEeTCs
JIOCTaTOYHOE KOJUYECTBO YIMPAKHEHUH, KOTOPBIE BBHICTPOEHBI 110 HAPACTAHHUIO CIOKHOCTU U HE MEepeOMBAIOTCS YIPaXKHEHUSIMU Ha JPYyTrue TeMbl. Y
YUUTENST UMEETCS BO3MOXKHOCTH C MOMOIIBI0 Yy4eOHHMKa peanu3oBbIBaTh el nuddepeHnuanuu odyueHus mnpu paboTe co CBOMM KJIaccoM, a y
CHJIBHBIX YYaIIUXCSl peajbHas BO3MOXKHOCTH Oosiee TIyOOKO pa3o0paThCsi B JIF0OOM BOIPOCE, YEr0 OHU YacTO JIMIIEHBI, €CIM YYeOHUK HAlHMcaH Ha
CpeIHEro yYeHHKa. Y UeOHHK MOJHOCTRIO0 0OeciednBaeT 00y4eHHe U TeX MIKOJIbHUKOB, KOTOPBIE MOTYT U XOTAT YYUTHCS OCHOBaM HayK. BaxxHyro poinb
B (DOPMUPOBAHMM TNEPBOHAYAIBHBIX IMPEICTABICHUI O 3apOKJCHUM U Pa3BUTHH HAyKH WUTPAIOT MCTOPUYECKUE CBEIICHHS, 3aBEPINAIONINE KaXIYIO
riaBy yuyeOHUKA

1. VIIAHUPYEMBIE NIPEJIMETHBIE PE3YJIbTATbI OCBOEHUS IPEIMETA AJITEBPA B 8§ KJIACCE

B pesynbrate u3ydeHus npeaMera «anredpa» B 8 Kiacce Y4eHUK HAYIHTCS:

o IIOHUMATh CYILECTBO MOHATHUS MATEMATUYECKOr0 10KA3aTENbCTBA; IPUBOAUTH IIPUMEPHI 10KA3aTEIbCTB;

o HOHUMATh CYIIECTBO NOHATHUS AITOPUTMA; IPUBOIUTH IPUMEPHI aJITOPUTMOB;

o [OHMMaTh KaK HCIHOJB3YIOTCA MaTeMaThdeckue (GOpMylibl M ypaBHEHHS; NPUMEpPbl HUX NPUMEHEHHUs Ul peIleHUs MaTeMaTHYeCKuX H
MIPaKTUYECKUX 3a/1a4;

o HOHMMAaTh KaK MAaTEMaTUYECKH OIpEJIeIeHHbIE (YHKIIMM MOTYT OIIUCHIBATh PeaIbHbIE 3aBUCMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OMUCAHMUS;

o HOHMMAaTh KaK MOTPEOHOCTU MPAKTUKYU MPUBEIN MATEMAaTUUYECKYIO HayKy K HEOOXOAMMOCTH PaCIIMPEHUs TOHATHUS YHUCIIa;

o MEePEXOIUTh OT OJHOW (POPMBI 3aNKCH YHCET K IPYroM, MPeACTaBIsATh AECATUYHYIO JpoOb B BHUJIE OOBIKHOBEHHON U OOBIKHOBEHHYIO — B BUJIE
JECSITUYHOM, 3aUCchIBaTh OOJIbIINE U MaJIble YHCIIa C UCIIOJIb30BAHUEM LIEJIbIX CTEIIEHEH eCATKY;

o BBINOJIHATE apu(METHYECKHe NEHCTBUS C PAlMOHAIBHBIMU YHMCIaM{, CPAaBHUBATh pallMOHAJbHBIE M JICHCTBUTENbHBIE YMCIA; HAXOIWTh B
HECJIOKHBIX CIIy4asX 3HAUECHHUsI CTEIICHEH C LIEJIBIMU II0KA3aTeIsIMU; HAXOAUTh 3HAYEHUS YUCIIOBBIX BBIPAKCHUN;

o OKPYIJISAThH LeNble YHcia U JAeCATUYHbIE APOOU, HAXOIUTh MPUOIIMKEHHUS YUCET C HEJJOCTATKOM U C M30BITKOM, BBITOJHSATH OLIEHKY YHCIIOBBIX
BBIPAKCHU;

o [10JIb30BAaThCS OCHOBHBIMHM €IMHULIAMH JJIMHBI, MacChl, BpEMEHH, CKOPOCTH, IUIOUIaaM, 00beMa; BhIpakaTb OoJjiee KPYMHbIE €IWHHULBI Yepe3

0osee MeIKue 1 Ha000poT;
J pelaTh TeKCTOBbIE 3a/]aui, BKJIIOYas 33/1a4H, CB3aHHbIE C OTHOILIEHUEM U C TPONOPIMOHATBHOCTBIO BETUUKH, IPOOSIMU U IPOLIEHTAMU;



UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JEATENbHOCTH U TOBCETHEBHOM JKU3HU JUISL:
O PpeIICHUS HECIOXXHBIX IPAKTHUYECKUX PACUYETHBIX 3aJad, B TOM YHCIIE C HCIOJb30BaHHEM IpU HEOOXOIMMOCTH CIIPaBOYHBIX
MaTepHalloB, KaJIbKyJIsATOPa, KOMIIBIOTEPA;
O YCTHOM MPUKUAKH U OLIEHKU Pe3yJIbTaTa BEIYUCICHUI; TPOBEPKH PE3yIbTaTa BHIYUCICHNUS, C UCIIOIb30BAHNEM PA3IMYHBIX IPUEMOB;
O MHTEPHNPETALUU PEe3yJbTaTOB PELICHHs 3aJady C y4eTOM OIpaHMYEHHH, CBA3aHHBIX C pealbHbIMU CBOWCTBAMM PacCMaTpHUBAEMbIX
MPOLECCOB U SIBJICHUIA.
COCTaBJIATh OYKBEHHBIE BBIPRXXEHUS M (OPMYJIBI 10 YCIOBUAM 331ay; OCYLIECTBIATh B BBIPAKEHHUSIX U (POPMYJIaX UUCIIOBBIE MOJCTAHOBKH U
BBINOJIHATh COOTBETCTBYIOLINE BBIYHUCIIEHUS, OCYLIECTBIATh I10CTAHOBKY OJJHOI'O BBIPA)KEHUS B IPYroe; BhIpakaTh U3 (GOPMYJI OIHY IEPEMEHHYIO
Yyepe3 OCTANIbHBIE;
pelaTh TEKCTOBbIE 3aJaud ajireOpauyecKuM METOJIOM, MHTEPIPETHPOBATh IOJYYEHHBIH pe3yibTaTr, MPOBOAUTH OTOOp pelleHuil, ucxonus u3
(bOopMyIMPOBKH 3a/1a4H;
OTIPENIENIATH KOOPIUHATHI TOYKHU TUIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMU KOOPIMHATAMHU;
pemaTh JMHEWHBIC ¥ KBaIPaTUYHBIC YPAaBHEHHS,
HAXOJUTh 3HaueHHE (YHKIMH, ONpPENeNATh 3HAUYEHHE apryMEHTa 10 HM3BECTHOMY 3HAYEHUIO (YHKIMU ee TrpaduKoB, MpeoOpa3OBBHIBATH
BBIPA)KEHUS, COJIEpIKAIMe KBAIpaTHbIE KOPHU;
YMETh 3aIMChIBaTh Pa3JInYHbIE MTPEIIOKEHUS, UCIIOb3YsI IPUHAThIE 0003HAYCHHSI B TEOPUU MHOXKECTB;
pemaTh KBaJapaTHbIE YpaBHEHUS W MPUMEHSTH K PEIICHHUIO PA3IMYHbBIX 3a7ad;
pemaTh OMKBaJpaTHBIE YpaBHEHHs, APOOHO-palMOHATILHBIE YpaBHEHHSI, areOpandecKie ypaBHEHHS,
pemaTh TEKCTOBBIE 3a/1a4 C IIOMOIIBIO KBaIPATHBIX YPaBHEHUI;
BBITIOJTHATH apU(PMETHYECKHE ACHCTBUS C KOMIUIEKCHBIMU YHCIIaMH,
1
_y2 Y=
ctpouTs rpadukn Gyskmmii y= Ixl y=[x],y={x}.y=x; ¥ =% ; X
CTPOUTH TpapUKH KBaIPaTUIHON PyHKINHY;
pelaTh CUCTEMbl YpaBHEHHH NEpBOil U BTOPOI CTENEHH;
pelaTh CUCTEMBI PallMOHATBHBIX YPaBHEHUH;
pemaTh 3a/1a4u, CBOSIINECS K CUCTEMaM;
pemaTh ypaBHEHHs B LIEJIBIX YHACIAX;
pemaTh CUCTEMbI YpaBHEHHUH U ypaBHEHUS TpaQUUECKIM CITOCOO0M;
pemaTh HepaBEHCTBA MEPBOM CTENIEHH C OJJHIM HEM3BECTHBIM, JIMHEHHBIC HEPABEHCTBA M CHCTEMBI IMHEHHBIX HEPABEHCTB;
BBITIOJIHATH PAcYeThl 10 GOopMyIiaMm, JUIsl COCTaBICHHS (POPMYI, BBIPAKAIOMINX 3aBUCHMOCTH MEX]Y PEabHBIMH BETUUMHAMH, JUTSI HAXOXKICHUS
HY>KHOH ()OpMYIIBI B CIIPABOYHBIX MaTepHajax;
MO/JICIIMPOBATH MPAKTHUECKUE CUTYAIINN U HCCIEIOBATh TOCTPOCHHBIE MOJICIH C MCITOJIb30BAaHUEM arlapara ajareopsr,
OIMMCHIBATh 3aBUCHMOCTH MEXAYy (PU3MUECKUMH BEIHMYMHAMH COOTBETCTBYIOIIMMHU (OPMYIJIaMH, MIPH MCCIECIOBAHUN HECIOKHBIX MPAKTUIECKUX
CUTYALNI;
U3BJIIEKaTh HH(OPMAIINIO, IPEACTABICHHYIO B TaOIUIIAaX, HA IUarpaMMax, rpadukax; COCTaBIATh TaOIMIIbI, CTPOUTh AUATPAMMBbI



2. COAEPKAHMUE ITPOI'PAMMBI ITPEJIMETA
«Aareopa» B 8 KIACCE

1. ®ynkuuu u rpaduxku (184)

1 .
Ymucnoseie HepaBeHCTBA. MHOKecTBa uncen. MuoxkecTBa. DyHKIMA, rpaduk k. OyHKIMKM Y = X Yy = X?; Y=, UX CBOMCTBA U
YH 5 YH YH X

rpadukH.
OcHOBHas 11eJ1b — BBECTH MOHIATHE PYHKIUU U ee rpaduKa, H3y9UTh CBOWCTBA MPOCTEHINNX (HYHKIUN U UX TPpaduKH.
[lpy w3ydeHWM JAHHOH TEMBI PAcCCMATPUBAIOTCS CBOWMCTBA WYHCIOBBIX HEPABCHCTB, W300paKEHHE YHCIIOBBIX IPOMEKYTKOB Ha

. . . . 1
KOOPIHMHATHOM ocu. BBojsTCS MOHATHSA QYHKIUK U ee TpadyKa ¢ WILTIOCTpAIMEH Ha TpuMepax mpocteimmx GyHkmmil (y=X; y=Xx°; y= X ).

NzyuaroTcst cBoiictBa pyHKUMN W ux rpadukoB. [Ipu gokazaTenbcTBe CBOMCTB (YHKIMI HMCIONB3YIOTCS CBOMCTBA HEpaBeHCTB. VHTYMTHBHO
BBOJSTCS TOHSATHS HENPEPHIBHOCTH (PYHKIMM M HENPEephIBHOCTH rpaduka (YHKIUH, HUTPAOLIME BaXKHYI pPOJb MPU JOKA3aTEIbCTBE
CYILIECTBOBAHMSI KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOTO YKCa.

W3 nomonnenus k r1iaBe | pexkOMeHIyeTcs paccMOTPETb CBEIACHHS O TIEpPEeceYeHWH U OObEIUHEHHMH MHOXKECTB M IOKa3aTh
COOTBETCTBYIOIYIO CUMBOJIUKY.

2. KBaaparubie kopHu (84)
KBanmpatuelii kopeHb. ApudMeTHdeckuii KBaapaTHBIH KopeHb. [IpuOimkeHHOEe BBIUMCIEHHE KBaJpaTHbIX KopHeil. (CBoiicTBa

apupMeTHUeCKUX KBaJpaTHBIX KopHel. [IpeoOpa3zoBaHue BeIpakeHHM, COJepKalIX KBaJpaTHbIe KOpHU. MHOXecTBa.

OcHOBHas 11eJ1b — OCBOUTH HMOHSATHS KBAJPAaTHOIO KOPHS U apu(PMeTHIecKoro KBaapaTHOro KopHs. Hayunts nmpeoOpa3oBbIBaTh BBIPAKEHMUS,
coJieprKalliye KBaJpaTHbIe KOPHHU.

CyliecTBOBaHKE KBAJIPATHOTO KOPHS M3 MOJIOKUTEIBHOTO YHCIIa UILTFOCTPUPYETCS C OMOPOil Ha HENPEPHIBHOCTH Tpaduka GyHKIMU Yy = X .

JI0Ka3bIBACTCS UPPALMOHAIIBHOCTh KBAIPaTHOTO KOPHS U3 JIF0OOOT0 YKcia, He SBISAIOIIErocss KBapaToM HaTypaibHOro yucia. OCHOBHOE BHUMaHUE
CICOAYCT YACIUTh HU3YUYCHUIO CBOMWCTB KBaaApPaTHBIX KOpHCfI 1 WX HCIIOJIB30BAHUIO OJIs1 Hp606p330BaHI/I$[ BI)Ipa)KeHI/II\/'I, COZACpKAIINX KBAAPATHBIC
KOpHU. Yyaluecs 0 KHbI HAyYUThCSI BBIHOCUTh MHOXKUTEIb W3-110]1 3HaKa KOPHS, BHOCUTh MHOXKUTEIb MOJ] 3HAK KOPHS U OCBOOOXKAATh APOOH OT
MPPAIMOHAILHOCTH B 3HAMEHATENE B MIPOCTHIX CIIydasix.
3. KBaaparusblie ypaBHeHus (13 1)
KBanpatusiit Tpexuwien. KBagpatnoe ypaBuenue. Teopema Buera. [IpumeHenue kBaipaTHbIX ypaBHEHUH K pelieHuo 3a1a4. [KommiekcHbie

qncra.]t

OcHoBHas 11e71b — BBIpa00OTaTh YMEHHUE pEIIaTh KBaApaTHbIC YPAaBHEHUS U 3a/1a4H, CBOSIINECS K HUM.

W3ydyeHnne naHHOW T€MbI HAYMHAETCS C PACCMOTPEHHSI KBaJPAaTHOTO TPEXUWICHA U BBISICHEHHS YCIOBHMA, TPH KOTOPBIX €r0 MOXKHO Pa3I0KHUTh
Ha JIBa OJIMHAKOBBIX HJIU JIBA Pa3HBIX MHOKHUTENS. Ha 3TOM OCHOBaHMY BBOJUTCS TIOHATHE KBaJIPATHOTO YpaBHEHUS M €ro KOpHs. PaccMarpuBaroTcs
CHOCOOBI pEeIICHUs] HEIOJIHOTO KBAJPaTHOTO YpaBHEHHWS W KBAJAPATHOTO YpaBHEHHS OOIIEro BHJA, NMPHUBEJACHHOTO KBAJIPATHOTO YPAaBHCHHSI,

1
B KBaJApaTHbIX CKOOKax TEMBI, HE 00s13aTeIbHbIE JJIA U3YUYCHUS U BKIIIOUAEMbIC B KYPC IIPpHU XOPOLIEM CPCAHEM YPOBHE YyUAIIIUXCA



JIOKa3bIBAIOTCS TeopeMbl Buera (npsimast u oOpaTHast), IEMOHCTPUPYETCS IPUMEHEHHE KBaPAaTHBIX YPAaBHEHUN IS PEIICHUs 3a/1a4.

4. PanmonanbHble ypaBHeHus (17 1)

PaunonanbHoe ypaBHeHue. bukBanpaTHoe ypaBHeHue. Pacnajaromieecs ypaBHEHHE. YpaBHEHHE, OJIHA 4acTh KOTOPOro ajiredpanyeckas
npoOb, a npyras paBHa Hyiio. [PemeHue panuoHanbHBIX ypaBHEHHMH C HCIIOJIb30BAaHHEM 3aMEHbl HEM3BECTHHIX.| Pemenue 3amad ¢ momouibro
palnoHaIbHbIX YpaBHeHUM. Teopema be3y, pemenue anredpanyeckux ypaBHeHU. KomiuiekcHble dyncia.

OcHOBHasl L1€JIb — HAY4MTh PEIIaTh PALMOHAIBHBIE YPABHEHUS U UCIIOJIb30BaTh UX Ul PEIICHUS TEKCTOBBIX 3a/a4.

B nponecce usyueHus qJaHHOM TeMbl BBOJUTCS ITOHATHE PALlMOHAILHOTO YPaBHEHHUSI, pACCMATPUBAIOTCSA Hau0oJIee YacTO MCIOJIb3YEMbI€ BHIbI
palMoHaNBHBIX YpPaBHEHMH: OMKBaapaTHOE, pacnajaronieecs (0/1Ha YacTh ypaBHEHHsI — IIPOU3BEJCHUE HECKOJIbKUX MHOXKHUTENEH, 3aBUCIINX OT X,
a Jpyras paBHa HYJI0), ypaBHEHME, OJJHa 4acTb KOTOpPOro — anreOpamdeckas ApoOb, a Jpyras paBHa Hymo. JleMOHCTpupyercs IpUMEHEHHE
palMOHAIBHBIX YPABHEHUM [UIsl PELICHHs TEKCTOBBIX 3a1ady.

Crnenyer oOpaTuTh BHUMaHHE HA TO, YTO TPHU PEIICHUH PAIlMOHAIBHBIX YpaBHEHHH, COJAEpKAIIUX alNreOpanveckyro ApoOb, ypaBHEHHE HE
YMHOXKAeTCsI Ha BBIPAKCHHE C HEW3BECTHBIM, a Mpeo0pa3yeTcs K ypaBHEHHIO, OJHA YacTh KOTOPOro — anredpamyeckasi ApoOb, a Apyras paBHa
HyJ10. Ve peleHus: palMoHaIbHbIX YPaBHEHUH 3aMEHOM HEM3BECTHBIX WILIIOCTPUPYETCS MpUMEpaMu OMKBaJpaTHBIX ypaBHEHUIl, a B Kjlaccax ¢
YIITyOJICHHBIM H3YY€HHEM MaTEMAaTHKH COOTBETCTBYIOIIEE YMEHHE OTPa0aTHIBACTCS HA JIOCTATOYHO CIIOKHBIX TIPUMEpaXx.

5. JIuneiinas pynkuus (94)

[TpsMas nponopuuoOHaIbHAS 3aBUCUMOCTh, rpaduk QyHkuuu Buna y = kx. Jluneilnas ¢ynkuus u ee rpadux. PaBHOMepHOE ABHXKEHHE.
[@yukiun y = = IxL, y = [x], y = {X} u ux rpaduxu.]

OcHOBHas LeNb - BBECTH MOHATHE MPSIMOI MPONOPIIMOHATFHON 3aBUCUMOCTH, (PYHKIMH y = kX ¥ THHEHHOW (YHKUINH, BHIPAOOTaTh YMEHHS
pelaTh 3a/1auu, CBSI3aHHbIE ¢ TpapUKaMH STHX (QYHKLIUH.

[Ipy n3ydeHHM OAaHHOW TEMbl paclIupsieTcs Kpyr H3ydaeMbIX (DYHKIMH, MOSBISETCS HOBas MJies MOCTPOEHHUS TpaUKOB- C IMOMOIIBIO
IepeHoca.

CHavana u3y4aercss 4YacTHBIM ciyyall NMHEWHON (QYHKIMM — TMpsMas MPOINOpLUOHAIbHAs 3aBUCHUMOCTb. Mccnemyercs pacnosiokeHue
IpsIMOIl B 3aBUCUMOCTH OT YIJIOBOTO KO3((UIMEHTa, pelaloTcsl TPaIULMOHHbIE 3a/laul, CBSI3aHHBIE C MPUHAAJICKHOCTBIO TpapuKy 3aJaHHbBIX
TOYEK, 3HAKOM (YHKIUH U T. . 3aT€M BBOAUTCS MOHATHE JUHEHHON (QYHKINU ¢ 00BICHEHUEM, KaK MOXHO MOJIYYUTh IpapuK JUHEHHON pyHKUINN
U3 COOTBETCTBYIOLIETO rpaduka MpsMOil MpONOPIHMOHAIBHOCTH, U WLIIOCTpaluel mapajuieabHoro nepeHoca rpaguka mo ocam Ox u Oy. D10
HEOOXOJIMMO HE€ TOJNbKO Ui YSICHEHHS YyYallMMHCS B3aMMOCBA3M MEXAY YacTHBIM M OOIIMM CcllydasMH JIMHEWHOM (yHKUMH, HO U C
MPONEIeBTUUECKON IeNIbI0 — ISl TMOATOTOBKH y4alllUXcsl K MepeHocy JIpyrux rpagukoB (GyHkiuid. OJHAaKO OCHOBHBIM CHOCOOOM MOCTPOEHUS
rpaduka TUHEHHON QYHKIIUUA OCTAETCS TOCTPOEHUE MIPSMOM TI0 IBYM TOUKaM.

N3yuenne rpaguKoB NPSIMOJUHEHHOTO JIBM)KEHHS MO3BOJSET PACCMOTPETh MpPHUMEPHl KYCOYHO-33JaHHBIX (YHKIUH, CIOCOOCTBYET
YIPOUYECHUIO MEKITPEIMETHBIX CBSI3e MaTeMaTUKH U (PU3UKH.

Pexomennyercst paccmorpets ¢yHkumio y = IXI u nmepeHocs! ee rpaduka 1no ocsiM KOOpAWHAT, 3TO HEOOXOAUMO JIJIsl TOATOTOBKU y4aluxcs K
W3YYEHUIO CIICIYIOIIEH TEMBI.

6. KpagpaTuunas ¢pynkuus (18 u)
KBagpatnunas ¢yHkuus u ee rpagux. YpaBHeHHEe NpsMOH. YpaBHEHHE OKpYXKHOCTH. IlocTtpoeHue rpagukoB (GyHKUUH, coAepiKaIlnx

MOJTYJIH.
OcHoBHasi Leldb — U3YYHUTh KBaJApaTUYHYIO (yHKUIHIO W ee rpaduK, BbpadOTaTh YMEHHE pellaTh 3aJadd, CBSI3aHHbIE C TpapUKOM



KBaJpaTUYHOMN (DYyHKIIHH.
Tema naumHaercs ¢ usydeHus (yHkuumu Yy =ax’ (cHauama mis a>0, 3areM it a=0) W ee CBOWCTB, TYT K€ HIUTIOCTPUPYEMBIX

2
cooTBeTcTBytomMMH rpaduxamu. ['paduk QyHKIHIH y:a(X—XO) + Y, mojiydaeTcsi ¢ MOMOIIpI0  MepeHoca Tpaduka (QYHKIHMH Yy =ax’, 3TO

HEOOXOAUMO JUIS YSICHEHHUS y4allUMHCS B3aMMOCBSI3M MEXIY YacTHBIM W OOIIMM CIIydasMd KBaJpaTWUYHON (QyHKUWHU. Bojbiioe BHHMaHHE
yIIeeTCsl TOCTPOCHUIO TpadrKa KBAAPATUIHON (PYHKIIUH 110 TOUYKAM C BHIYMCICHHUEM a0CIIMCCHI BEPIINHBI TapaldoJIbL.

PaccmoTpenne rpaduka, HIUIIOCTPUPYIOLIETO JBHXKEHHE Tejla B IOJIE NPUTSHKEHHUS 3€MIIM, JaeT elle OJWMH IPUMEP CBSI3U MEXIY
MaTeMaTUKOW U (U3UKON U, BOOOIIE, MO3BOJISET M10KA3aTh NPUMEHEHUE N3y4aeMoro MaTepuaia Ha npuMmepe 3a1ad ¢ (U3NYECKUM COJEepKAHUEM
MN3yuenne npobHO-panoHaIbHOW (QyHKIMM M mocTpoeHue ee rpaduka. Iloctpoenue rpagukoB QyHKIUM, comepKaliux MOAYJIU. YpaBHEHHE
IIPSIMOM, ypaBHEHUE OKPYKHOCTH.

7. CucteMbl palluOHANbHBIX ypaBHeHHii (11 4)

CucreMbl pallMOHaIbHBIX ypaBHeHUH. CHcTeMbl ypaBHEHUI MEpBOil U BTOpoM creneHel. Pemenue 3ajad npu NOMOIIM CUCTEM YpaBHEHUMN
IIEPBOM U BTOPOM CTENEHEH, CUCTEM PAallMOHAIBHBIX YPaBHEHUM.

OcHoBHas Lenb — BbIPAOOTaTh YMEHHE pEIIaTh CUCTEMbl YPAaBHEHHMH MEpBOW M BTOPOW CTENEHEW, CUCTEMbl PAllMOHAIbHBIX YpaBHEHUH, a
TaKKe 3a7a4y, IPUBOIAIINE K TAKUM CHCTEMAM.

N3ydyeHne TeMbl HAUYMHAETCS C BBEIACHUS IIOHATHS CHCTEMBbl PALMOHAIBHBIX ypaBHEHUH. MHorue ompeneicHus W INpUeMbl ACUCTBUN
ydalmuMces 3HakoMbl U3 Kypca VII kimacca, korga OHM pemany CUCTEMBI JIMHEWHBIX ypaBHEHHU. [103TOMY HOBBINM MaTtepuan HaJoO M3JlaraTh IOCIIE
IIOBTOPEHUS paHEE U3YUEHHOTO.

Pemenne ypaBHeHUH B LEIBIX YUCIIAX.

8. 'paduueckuii cmocod pemieHus cucTeM ypaBHenui (84)

I'paduueckuii cnoco0 pemeHus: CUCTEM JIBYX YPaBHEHHH C JBYMs HEHU3BECTHBIMH U MCCJIEJOBAHUS CHUCTEMBI JBYX YpaBHEHMH NepBOH
CTENEHU C JIByMS HEU3BECTHBbIMHU. PellieHue ypaBHEHMH M cucTeM ypaBHEHHH rpaduueckum criocoOom. PemieHue ypaBHEHHH B LIENBIX 4YMCIax.
BepositHOCTh coObITHS. [lepecTaHOBKY, pa3MeleH s, COUETaHUsI.

OcHoBHasl 11€71b — HAY4HTh pEIIaTh YPAaBHEHUS U CUCTEMbl YPaBHEHUN Ipa)UuecKuM CriocoOoM.

I'paduueckuii cmoco0 pelleHuss CUCTEM YpaBHEHHM paccMaTpHUBaeTCsl cHavyayla JUis JBYX YpaBHEHMH IEepBOM CTENEeHU C JBYMS
HeusBecTHbIMH. Ilocne rpaduyeckoro cmocoba HCCIE€OBaHUS CHCTEMbl JBYX YPaBHEHHMH TMEpBOMl CTENEHM C JABYMS HEU3BECTHBIMU
paccMaTpuBaeTcs rpadudeckuil cnoco0 pelieHns CUCTEMbl YpaBHEHUI MepBoi U BTOPON CTeNeHel U MpUMephl PelIeHNs] ypaBHEHUH rpaduuecKuM
CIIOCOOOM.

9. IToBTOpEHMe (24)

3. TEMATHYECKOE INTAHUPOBAHHUE

«Auaredopa» B_8 KJIACCE



o Tewma, pasnen KommuecTBo yacos
o\
1 OyHKIMH U TpaQUKH 18
2 KBanparueie kopHu 8
3 KBanpaTHble ypaBHEHUS 13
4 PanmonansHbIe ypaBHEHHS 17
S) JIuneiinast pyHKIMSA 8
6 KBanparnunas GyHkims 9
7 OO6partHast MPONOPIMOHATBEHOCTh 8
8 VYpaBHenue ¢uryp 4
7 Cucrema pallMOHaJIbHBIX YPaBHEHUI 11
8 I'paduueckuii criocod penieHns CUCTEM YpaBHEHUH 8
9 IToBTOpEeHUE 1
UTOI'O 105
8 knace
DopMBbI KOHTPOJISI 1 yeTBepTh | 2 yeTBepTh | 3 YeTBepTh | 4 yeTBepTH TI'on

KonTponsnas padora 1 1 1

1 1 1
AIMMHHCTPATHBHAasl KOHTPOJIbHAA padora
Bcero 2 2 2




KanengapHo-temaTu4eckoe NJiaHUPOBaHUeE.

Haumenosanue Komuue | XapakTtepuctuka [Tenarornueckue [Inanupyemslii pe3yibTaT Hara
S paszznena CTBO JESTEIbHOCTH CpeacTBa
S Tema ypoka 4acoB oOyuaromuxcst
> [IpenmerHbIe yva IJ1aH baxt
2
1 2 3 4 S) 6 7 8 9
IToBTOpEeHuUe Kypca ajaredpnbl 7 Kjacca 5 yacoB
BxoaHoii koHTpOJIb 1 Hac
1. ®yukuuu u rpaduxu (9 4yacon)
1 2 DopMyIUPYIOT B3aumornposepka B ITo3nakomsTCs CO PerynstuBHble: 04.00. 04.00.
2 PHO CBOICTBa rpymre. Pabora ¢ CBOMCTBAaMM YUCJIOBBIX | YYUTBIBAThH IIPaBUIIO B 05.09. 05.09.
HEPaBEHCTB, OIIOPHBIM HEPaBEHCTB. IUTAHUPOBAHUU U
Yucnossie CPaBHHUBAIOT MaTepuaIoM [Tomyuar KOHTpOJIE criocoba
HEPaBEHCTBA JeCATUYHBIE APOOH C IPEJICTaBICHUE O pelieHus
pa3HbIMH 3HAKaMU HEPABEHCTBE [To3naBaTenbHbIE:
OJIMHAKOBOT'O CMBbICIIA, OCYIIECTBIISATh TOUCK
MIPOTUBOMOJIOKHOTO HEO0XO0MMOMU
CMBbICJIa, O HEPABEHCTBE uHpopManuu ist
Kommn. BBITTOJIHEHHSI YUE€OHBIX
Hayuarcs BbIIOIHATH 3a/IaHUM C
JeMCTBUS C YUCITOBBIMU UCIOJIb30BaHUEM
HEPAaBEHCTBAMUY; yueOHO! JUTEepaTyphl
JIOKa3bIBaTh KomMMmyHUKaTHBHBIE:
CIIPaBEJIMBOCTD YUUTHIBATh pa3HbIC
YHMCIIOBBIX HEPABEHCTB | MHEHUS M CTPEMUTHCA K
MIPU JIFOOBIX 3HAYEHUAX KOOpAMHAINH
MEPEMEHHBIX; pa3IUYHBIX MO3ULIUN B
MIPUBOANUTH TIPUMEPHI, COTPYJIHUYECTBE
no0upaTh apryMeHTHl,
(dhopMynpoBaTh
BBIBO/IbI
3 KoopaunaTtHas och. 1 N3o0paxkaroT Ha B3aunmonpoBepka B [Tomygat PerynaruBnsie: 07.09. 07.09.
Monynp yncna. KOOPAMHATHOM napax. Pemenue MpEJCTaBICHUE O OLIEHUBATh
MPSIMOI TOYKH, MPOOJIEMHBIX 3a/1a4 KOOpJIUHATHOU MIPaBHIbHOCTD
KOOP/IMHATHI npsMOii, 0 MojTyJIe BBINOJIHEHUS IS CTBUS




KOTOPBIX
YJIOBJIETBOPSIIOT
HEPABEHCTBY,
pelaT ypaBHEHUE ¢
MOJyJIEM,
IPUMEHSIOT
CBOMCTBO MOJYJIS

JIEUCTBUTEIBLHOTO
YHCJIA U €r0 CBOMCTBAX.
Hayuarcs nepenasartb
uH(OpPMAIIUIO CXKATO,
II0JIHO, BBIOOPOYHO;
n300pakaTh HA
KOOPJMHATHOU IIPSAMOM
TOKH, KOOPIHUHATHI

Ha YPOBHE aJI€KBaTHOU
PETPOCIIEKTUBHOMN
OIICHKH.
Ilo3naBarenbHEIC:
MPOBOJIUTH CPABHEHHUE,
CepualtIo U
KJ1acCU(UKALIUIO TIO
3aJJaHHBIM KPUTEPUSIM.

KOTOPBIX KommyHUKaTHBHBIE:
YIIOBIICTBOPSIIOT KOHTPOJHPOBATH
HEpPaBEHCTBY; JieficTBrE MapTHepa.
IIPUMEHSATH CBOKCTBA
MOJTyJIst
JEUCTBUTEIHLHOTO
qucia py peleHuH
YpaBHEHUU;
MHoOXecTBa YHCell. DopMyIHpYIOT Pabota c onopasiMU [Tomyuat PerynaruBHsie: 11.00. 11.09.
olpeieneHue KOHCIIEKTaMH, IpeCTaBICHUE O OLIEHUBATh
OTpe3Ka, HHTepBaa, pa3aaTouYHBIM YHCIIOBBIX PaBUIBHOCTD
HOJIyMHTEpBaIa, MaTepuaioM IIPOMEXKYTKAX, BBINOJIHEHUS IeHCTBUS
NEPEUNCIISIOT YHCIIa, HECTPOTOM M CTPOTOM | Ha YpOBHE a/ICKBaTHOM
IpUHAAJIEKAIIHE paBEeHCTBaX, YHCIOBOM PETPOCHEKTUBHOM
3aJaHHOMY OTpe3Ke M HHTEepBaJIe. OLICHKH.
MHOECTBY; Hayuarcs ctpouth [To3HaBarenbHbIE:
OTIPENIEIISIOT Tr€OMETPHUECKYIO OpPHEHTHUPOBATHCS HA
Ha3BaHHUE YHCIOBOTO MO/IEJIb YHCIIOBOTO pa3HooOpa3ue crnoco0oB
IPOMEXYTKA U IPOMEXKYTKA, peleHus 3a1ay.
M300pakaroT ero Ha COOTBETCTBYIOIIETO KommyHUKaTHBHBIE:
YHCIIOBOM MpsIMOI PELIEHHIO TPOCTOTO YUUTBIBAaTh pa3HbIe
HEPaBEHCTBA; MHEHHS U CTPEMHTHCS K
BCTYIIAaTh B pEUEBOE KOOpAMHAINH
oOIIeHue, y9aCTBOBaTh | Pa3IMYHBIX ITO3UIHHA B
B IMAJIOTe, Pa3BEPHYTO COTPYAHUYECTBE
000CHOBBIBAThH
CYXJICHUS
JlexapToBa cucTema Ilepeuncnsaror [Tpobnemusble ITo3zHakomsTCS C PerynsatusHble: 12.09. 12.09.
KOOp/IWHAT Ha CBOHCTBA TOUYEK 3aJaHAS, TOHSATHUSIMH: OCYIIECTBIISITH HTOTOBBII
TJIOCKOCTH. KOOPAMHATHBIX (GpoHTAIBHBIN OIpoOC. KOOpJIMHATHAs ¥ TOIIArOBbIM KOHTPOJIb




YETBEPTEH, Y JAHHOU

[Tonstue rpaduxa
byHKIIIN

apryMeHTe, 3a1ai0T
byHkuuio hopmynoi
10 CJIOBECHOMN
(bopMynHupoBKe

dopMynHpyrO @pOHTaIBHBIN OIPOC.

byHKIIMH, 006J1aCTh
3HaYeHUN PYHKIINH;
3aMoNHATh U
0hOpMIIATH TaOIHUIIHI,
OTBeuaTh Ha BOIIPOCHI C
TTOMOIIIBIO TAOJINII.

Beinonuenue IIJIOCKOCTb, 10 PE3yJIbTaTy.
TOYKH Ha3bIBAIOT YIIPaXXHEHHUS 110 KOOpJUHATHI TOYKH. ITo3naBaTenbHbIE:
abcuuccy u o0Opasiy. Hayuarcs naxonuts CTPOUTBH PEYEBOE
OpAUHATY, CTPOAT KOOpAMHATHI TOYKU Ha | BBICKa3bIBAaHUE B YCTHOU
TOYKH Ha IIJIOCKOCTH, OTMEYaTh U IMCbMEHHOH (opme.
KOOpJAMHATHON TOYKY C 3aJaHHBIMU KoMMyHMKaTHUBHBIE:
IIJIOCKOCTH, TOYKH, KOOPJHMHATAMH, YYUTBIBATH Pa3HbIC
CUMMETPUYHbBIE UCIIOJIb3YS AJITOPUTM | MHEHUS M CTPEMUTBCS K
JIAHHBIM, IIOCTPOEHHUs TOYKHU B KOOpAMHALUKU
[EPEUYUCIIAIOT IIPSAIMOYTOJIBHOU Pa3IMYHBIX [TO3ULIUN B
CBOICTBa CHUCTEME KOOpJAUHAT COTPYJHUYECTBE
CUMMETPUYHBIX
TOYEK; CTPOST
MHOT'OYTOJIbHUKH 110
3aJJaHHBIM BEpILIMHAM
[Tonstue GpyHkuUu. DopMyIIUPYIOT Pabota ¢ onopHbIMEI [To3nakomsTes € PerynsatuBHeie:
IIOHATHUS 3aBUCUMOM KOHCIIEKTaMHU, noHsATusAMHA: OyHKIMA, pasnuyath crocod u
Y HE3aBUCUMOM pa3aTOYHbIM HE3aBUCHUMas pe3yJIbTaT NEHCTBUS.
IIEPEMEHHON, MaTepUaIoM [IepeMEHHas Ilo3naBaTenbHbIE:
obsacTu (aprymeHr), 3aBucumas OpPUEHTUPOBATHCS Ha
onpeneneHus repeMeHHasl. pazHooOpaszue croco0oB
(byHKLIUU, TPUBOJSAT Hayuwarcs o ¢popmyie peuieHus 3a1ay.
IIPUMEPBL; HAXOISAT onpenensaTb 001acTb KommyHHKaTHBHBIE:
3HaYeHHue PyHKLIUU OIpeIeIcHUs KOHTPOJIUPOBATh
IIPHU 33JJaHHOM

JIECTBHE MTapTHEpa

NOHATHUSA rpaduka
byHKINH,
HEIPEPBIBHOU
byHKIINM,
OIIPENEIAIOT 110
rpaduKy BETHUUUHBI

Pemenne
pa3BUBAIOIIMX 3a/]a4.

TEKCTOBOM 3a1a4H,

Hayuarcs naxonuts
KOOpPJMHATBI TOUEK
nepecedeHus rpaduxa
C KOOPAMHATHBIMHU
OCSIMH, KOOPJIUHATHI
TOYKH [1epECEUEHUs
rpaduKoB IBYX

JUHENHHBIX (PYHKIHH,

Perynarushslie:
OCYIIECTBIISATH UTOTOBBIN
Y MOILIAroBbId KOHTPOJIb
10 pe3yJbTary.
ITo3naBaTenbHbIE:
MPOBOJUTH CPAaBHEHHUE,
CepHaLuIo U

KJ'IaCCI/I(bI/II(aL[I/IIO 110




HauOOJIbIIEE U

3a/IaHHBIM KPUTEPHSIM.

MPUBOJISAT TPUMEPHI
3amanus QyHKITUN
IIPH IOMOIIA

HauMEHbIIIee 3HAUECHUS
(YHKIIUY HA 32IaHHOM

KomMyHuKaTHUBHBIE:
JIOTOBAPUBATHCS U
MPUXOJUTH K 001IeMy

rpaduka IIPOMEXKYTKE
PELIEHHUIO B COBMECTHOM
JESATEIBHOCTH, B TOM
quCJIe B CUTYalluu
CTOJIKHOBEHUS
UHTEPECOB
Brmonnenue DopMyIHpyIO CamocTosTenbHas Hayuarcs nHaxonuts PerynsatusHsle:
YIPa)KHEHU N OCYILIECTBIIATH UTOTOBBIN
NOHATHUS rpaduka pabora KOOpAMHATHI TOYEK .
Y TIOLIArOBbIM KOHTPOJIb
byHKLHY, nepeceueHus rpaduka 10 PE3YJIbTaTYy.
. ITo3naBaTenbHbIE:
HEIPEPHIBHOU C KOOPAMHATHBIMHU
IPOBOAUTH CPABHEHUE,
GyHKIUY; OCSIMH, KOOPJUHATBI CepUaLuIo U
KJIACCU(UKALIHIO 10

ONPEAEIISIIOT MO
rpaduKy BeTHUUHBI
TEKCTOBOM 3a7a4H,
MIPUBOJIST MPUMEPBI

3a/1aHusl QYHKIUU

TOYKHU TIEPECCUCHHUSI
rpaduKoOB IBYX
JTVHENHHBIX (QYHKIHH,
HauOobIIee U

HaMMCHBIICC 3HAUCHU A

3aJJaHHBIM KPUTEPUSIM.
KommyHuKaTHBHBIE!
JIOTOBapUBaThCA U
MPUXOJUTH K 00LIEMY
PELIEHNUIO B COBMECTHOMU
JeSITeIbHOCTH, B TOM
quCJIe B CUTYalluu

pY TOMOIIU (GyHKIMU Ha 33 JaHHOM CTOJIKHOBEHUS
rpaduka IPOMEXYTKE HHTCPecor
2. ®yuxkuuuy =),y =x%Yy = 1y (7 4acoB)

10 OyHkuus y = y, ee [Iposepsitor Pabota c ITo3HakomsTCs C PerynsatusHble:

11 rpaduk. IIPUHAIEKHOCTh KOHCIIEKTOM, KHUTOM | MOHATUAMHU: QYHKIHSA, pasnuyath crocod u
TOYKHU TpaQuKy Y HarJIJHBIMU 3aBUCUMas U pe3yibTar AeHCTBUSL.
byHKIMU Y = ¥, 0COOUsIMU 110 HepEeMEHHas. [To3naBarenbHbIE:
CTpOST Tpaduk rpymnmam Hayuwarcs HaxoauTh BJIAJIETh OOLIUM

MIPUHAUIEKHOCTh MIPUEMOM PEIICHUS

JTaHHOU (QYHKIUU

TOYKHU TpaQuKy
GbyHKIUYU; OOBSACHATH

3a/1ad.
KommyHHKaTHBHBIE:

HN3YUCHHBIC ITOJIOKCHUS

A0roBapuBaTbCAd U




Ha CaMOCTOSTEIBLHO
mog00paHHBIX
KOHKPETHBIX
pUMepax; HaXOUTh

IPUXOJUTH K 00IIEMY
PELIEHHUIO B COBMECTHOM
JESTEILHOCTH, B TOM
YuClie B CUTYalluu

00J1aCTh OnpeeeCHHS CTOJIKHOBEHUS
byHKIUH WHTEPECOB
12 OyHkuus y = x? DopMyIHpPYIOT B3aumonpoBepka B ITo3nakomsiTes ¢ PerynaruBHbie: BHOCUTH
13 OCHOBHBIE CBOMCTBa napax. HOHATUAMM: ITapadona, HE0OX0IuMble
byHKINY, HAXOAST TpenupoBouHbIe BETBU 1MapaloJIbl, OCh | KOPPEKTHBHI B ICHCTBHE
3Ha4YeHUe (PYHKLIUU YIPaXKHEHHUS. CUMMETpPUHU NIapadosibl, | TOCIJE ero 3aBepIlieHus
110 3aJJaHHOMY BEpILIKMHA apaboJIbL. Ha OCHOBE €TI0 U y4eTa
3HAYCHUIO Hayuatcs crpouts XapakTepa CIEeJIaHHbIX
apryMeHTa, napaboJry; YuTaTh OIOOK.
CPaBHMBAIOT rpaduk 10 TOTOBOMY ITo3naBaTenbHbIE:
3HAYEHUS YUCIIOBBIX 4epTexKY, CTPOUTH BJIa/IETh OOLIUM
BBIPAXCHUI; rpaduk Ha IIPUEMOM PELIEHUS
ONPEIEIAIOT IIPOMEKYTKE; 3a/1a4.
MOHOTOHHOCTh no0upaTh apryMeHThI, KoMMyHMKaTHUBHBIE:
(GyHKINH, YETHOCTD (dbopmynHpoBaTh JIOTOBapUBATHCA U
byHKINN BBIBOJIbI; OTPaKaTh B IPUXOJUTH K 00IIEMY
UCbMEHHOU hopme PELIECHUIO B COBMECTHOM
pe3yJIbTaThl CBOEH JESATEIBHOCTH.
JEATEIbHOCTH
14 Oyukuus y = 1y DopMyIHUpyOT WNHauBunyanbHbIN ITomygar PerynarusHele:
OCHOBHBIE CBOMCTBA omnpoc. Pabora c IIPEACTABIICHUS O OLICHUBATh
(byHKLINU, HAXOAST HarJIsiJHbIMH (GyHKIMY BUAA IIPABUJIBHOCTb
3HaYeHHUE PYHKLIUU ocOoOUsIMHU. y = 1/y, ee rpaduxe BBITIOJTHEHMS IEHCTBUI

T10 3a/IaHHOMY
3HAUYEHUIO
apryMeHTa;

OIIPENIENISIOT
MOHOTOHHOCTh
(GyHKIIUH, YeTHOCTh
byHKIHIH,
CPaBHHUBAIOT
3Ha4YeHUs1 QYHKIUU

IIPU 3a/1aHHBIX
3HAYCHUSAX

U CBOMCTBaX.

Ha YPOBHE aJIeKBaTHOM
PETPOCIIEKTUBHOMN
OLIEHKH.
ITo3HaBaTenbHbIE:
OpPUEHTUPOBATHCS HA
pazHooOpaszue croco0oB
peleHus 3a/1a4.
KommyHHKaTHBHBIE:
YUUTHIBATh pa3HbBIE
MHEHUS U CTPEMHTHCS K
KOOpIUHAIINH




OCHOBHBIE CBOMCTBA
GYHKIIUM, HAXOST
3HaueHue PYHKINH
IO 33/IaHHOMY
3HAUEHUIO
apryMeHTa,
CPaBHHUBAIOT
3HAYCHUS YHCITOBBIX
BBIPAKECHMUI;
OTIpeAeISIOT
MOHOTOHHOCTb
GYHKIIUH, YETHOCTH
(GYHKITUH; CTPOSIT
rpaduK TaHHON

byHKIIUN

aprymeHra pa3IMYHBIX O3UIHI B
COTPYJHUYECTBE.
15 Brinosinenue Haxondar 3nauenus CamocrosiTenbHas Hayuarcsa ctpouts PerynstuBhsie:
YIOpOKHCHU I byHKIMM TipH pabora rpaduku QyHKIHH, pasnuyath crnocod u
3aJIaHHBIX 3HAYECHUSX OIMCHIBAaTh CBOWCTBA pe3ysbTaT AeUCTBUS.
apryMeHTa, CTpOAT (GyHKIMHK 1O TpaQUKy; ITo3naBaTenbHbIE:
rpaduK JaHHON 1o10MpaTh apryMeHThI, BJIa/IETh OOLIUM
byHkuuy, ¢ (bopMynMpoBaTh IIPUEMOM PELIECHUS
MOMOIIBIO TpaduKa BBIBO/IbI; YIIPOLIATh 3az1ad.
OINPEACIAIOT (yHKIMOHATIbHBIE KoMMyHMKaTHBHBIE:
3Ha4YeHue PYHKLIUU U BBIPAYKEHUS, CTPOUTH JIOTOBapUBATHCA U
apryMeHTa B JaHHOHI rpaduKu KyCOuHO- HOPUXOJUTH K 001IEMY
TOYKE; CTPOAT 3aJJaHHBIX (YHKUUH; | PEUICHUI0O B COBMECTHOM
rpaduk GyHKIUU OCYILIECTBIIATh JEATEIIBHOCTH, B TOM
IIPOBEPKY BBIBOJIOB, quclie B CUTYalluu
II0JIO>KEHUH, CTOJIKHOBEHUS
3aKOHOMEPHOCTEH, HUHTEPECOB.
TEOpEM.
16 | KonrponbHas paboTa [IposepsitoT WNHnuBunyansHOe Hayuyarcst 0606mats Perynarushsle:
10 TeMe « OyHKIMH IIPUHAJICKHOCTD BBIIIOJIHEHUE 3HaHUs 00 OCYILIECTBIIATh
Y=X,Y=X% TOYKH rpaQuKy KOHTPOJIbHBIX MCIOJIb30BaHUU MIOIIarOBbIN ¥ UTOTOBBIH
y=1/y». ¢byHKIMN; 3aJaHui aJITOpUTMa IOCTPOEHUS | KOHTPOJIb IO PE3YIIbTATY.
bopMynupyroT rpaduka QyHKIMHA ITo3HaBaTenbHbIE:
CTPOUTH pPEYEBOE

y=x,y=x3y=1y;

BBICKA3bIBaHUE B YCTHOM
U TUChbMEHHOH dopMe.
KommyHHKaTHBHBIE:
YYHUTBIBATH pa3HbIE
MHEHHUS ¥ CTPEMUTHCS K

KOOpJAUHALNH
Pa3IMYHBIX MTO3UIUHN B
COTPYAHHUYECTBE.




3. KBagpatHble kopHH (9 yacoB)

17 | TlonsTHE KBaAPAaTHOTO DopMyIUPYIOT Brinonnenue Hayuarcs PerynstuBHbie:
18 KOpHS oIpezeeHue YIPaXHEHUH. IIPEJICTABIISIT YUUTBIBaTh NIPaBUIIO B
KBaJpPaTHOI'O KOPHS CocraBnenue KBaJpaTHbIE KOPHU U3 IJIAHUPOBAHUU U
u3 OIOPHOI'0 KOHCIIEKTA, HEOTPULIATEIILHOTO KOHTpOJIE criocoda
HEOTPULIATENIBHOIO | OTBETHI HA BOIPOCHI. 4yucia, pa3inJyaTh peuieHusl.
quciia; HaXOAsT NEICTBUTENBHBIE U ITo3HaBaTenbHbIE:
KBaJpaTHbIE KOPHU HMppalMOHAJIbHbIE OCYULIECTBJIATH TOUCK
U3 4Hcen qrcia HE00X0AUMOMH
uHpopManuu it
BBITNIOJIHEHUS Y4€OHBIX
3aJaHUH C
HCIOJIb30BaHNUEM
y4eOHOM JTUTepaTyphl.
KommyHuKaTHBHBIE!
YUHUTBIBATH Pa3HbIC
MHEHUS U CTPEMUTHCS K
KOOpAMHALINHI
Pa3IMYHBIX MO3UIUHN B
COTPYJHHUYECTBE.
19 ApudpmeTnueckuii DopMyIHpYIOT Beimonnenune Hayuarcs npumensaTs Perynarushsle:
20 KBaJIpaTHbIN KOPEHb OIpezieIICHUE YIPaXHEHUH. CBOICTBA KBaJApaTHBIX pa3nuyarhb crnoco0 u
apudmeTnyeckoro CocraBnenue KOpHEeH Juist pe3ynbTaT AeUCTBUS.
KBaJIpaTHOTO KOPHsI; | ONOPHOIO KOHCIIEKTa, YIPOILEHUS ITo3HaBaTenbHbIE:
HaXOMAT OTBETHI Ha BOIIPOCHI. BBIPAXEHUH U MIPOBOJUTH CPAaBHEHUE,
apudmMeTHuecKue BBIUHCJICHUS KOPHEN; CEpHaLuIo U

KBaJIpaTHbIE KOPHU
U3 YHCell, 3HaYECHHE
BBIPAKECHU,
COJIEpIKAIINX
apupMeTHIeCKue
KBaJIpaTHbIE KOPHHU.

JT0Ka3bIBaTh BEPHOCTD
HEPaBEHCTBA,
OTIPEENATh MEXIY
KaKMMHU HaTypaJbHbIMU
YHUCJIaMU PACIIOJIOKEHO
JTAHHOE
HppalMOHATIbHOE
YHCIIO.

KJIacCU(PUKALIHIO TIO
3aJJaHHBIM KPUTEPHSIM.
KommyHuKaTHBHBIE!
JIOTOBAapHUBATHCS U
MPUXOJIUTH K 001IeMy
PELIEHHIO B COBMECTHOM
JEeSITeIbHOCTH, B TOM
qucye B CUTyalluu
CTOJIKHOBEHUS
UHTEPECOB




21 CaoiicTBa Beruucnsior kBagpar Pewenne Hayu4arcs BBINIOIHATH Perynarushsle:
22 apupMeTUIECKIX aprupMETHIECKOTO poOJIEMHBIX 3a/1a4, npeoOpa3oBaHus, OCYIIECTBIISTH UTOTOBBIN
KBaJIpaTHbIX KOpHEN KBaJPaTHOTO KOPHS U | (hPOHTAIBHBIN OMPOC cozeprKamnme U IIOIIArOBBIM KOHTPOJIb
apupMeTHYECKHH OIlepaLIO N3BIICYCHHUS 10 PE3yJIbTaTy.
KOpEHb U3 KBajJpara KOpHS$, UCIIOJIb3YsI Ilo3naBaTenbHbIE:
4HCIIa; JOKA3BIBAKOT CBOICTBa IIPOBOJMTH CPABHEHHUE,
CIIPaBEIJINBOCTD apu(pMeTHIECKUX CepHuaLuIo U
paBEHCTBA, KBaJIpaTHbIX KOPHEH; KJ1acCU(UKALIUIO TIO
YIIPOLIAOT JIOKa3bIBaTh 3aJJaHHBIM KPUTEPUSIM.
BBIPAKEHUE, BBIHOCST CIIPaBEJINBOCTD KommyHuKaTUBHBIE!
MHOKUTENb U3-TI0] paBeHCTBa, yIPOIIATh JIOTOBapUBATHCA U
3HaKa KOpHs, BHOCAT BBIPAKEHHE, IIPUXOJUTH K 00LIEMY
MHOKUTEINb 110/ 3HAK IIPUBOJUTH IIPUMEPBI, | PELIECHUIO B COBMECTHOMN
KOpHS 0JI0MpPaTh apryMEHTHI, JEeSATEIbHOCTH, B TOM
(bopMynHMpoBaTh 4uCJIe B CUTyaluu
BBIBO/IbI CTOJIKHOBEHUS
UHTEPECOB
23 | KBagpaTHbIil KOpeHb U3 BeinucsiBaror Bsaumonposepka B Hayuatcs BBIONHATH PerynsatusHsle:
HaTypaJIbHOI'O YUCIIa HaTypaJIbHbIE YHCIIA, rapax npeoOpa3oBaHue pasnuyath crocod u
KOTOPBIE ABJISIOTCS BBIPAXCHUI, U3BJIEKATh pe3yJIbTaT AEUCTBUS.
KBaJ[paTaMUu KBaJPaTHBIA KOPEHb U ITo3HaBaTenbHbIE:
HaTypaJIbHBIX YUCEIl 0CBOOOXaTh OT IIPOBOJIUTH CPAaBHEHHUE,
UPPALMOHAIILHOCTH B CepHaLuIo u
3HaMEHAaTee; KJ1acCU(UKALIUIO TIO
pPa3BEpHYTO 3aJJaHHBIM KPUTEPUSIM.
000CHOBATh CYX/IEHUS KoMMyHMKaTHUBHBIE:
JIOTOBapUBaThCA U
MPUXOJUTH K 00LIeEMy
PELIEHNUIO B COBMECTHOMU
NEeATEIbHOCTH, B TOM
quCJIe B CUTYalluu
CTOJIKHOBEHUS
UHTEPECOB
24 Beinonnenue OnpenenstoT u Beinonnenue Hayugarcs PerynarusHsle:
YIPaKHEHU N JIOKA3bIBAIOT YIPaKHEHHH 110 packiaabiBaTh pasnuyath cnocob u
UPPaLMOHATIbHOCTD o0pasiy BBIPAKEHUS Ha pe3yNbTaT IEUCTBUS.
YUCIa, ONPENEISIOT MHOKUTENS CIIOCO00M ITo3HaBaTenbHbIE:
paloOHaIbHOCTh IPYNIHUPOBKH, IIPOBOJUTH CPAaBHEHUE,




YHUCJI0BOI'0
BBIPpaKCHUA

HCIIOJIb3YsI
onpeeIeHue U
CBOWCTBAa KBaJIpaTHOIO
KOPHSI; OCYILIECTBIIATh
MIPOBEPKY BBIBOJIOB,

cepuaIuio u
KJIacCU(PUKALIHIO TIO
3aJaHHBIM KPUTEPUSIM.
KoMMyHHKATHBHBIE:
JIOTOBApUBATHCS U

MTOJIOKEHUH, MPUXOJUTH K 001IeMy
3aKOHOMEPHOCTEN, PELICHUIO B COBMECTHOM
TEOpeEM JEeATEIbHOCTH, B TOM
4HCJIE B CUTyaluu
CTOJIKHOBEHUS
UHTEPECOB
25 | KonrponwsHas pabota Boeruucnstor kBagpar WNuauBunyanbHOE Hayuatcs 0600mmars PerynaruBhsie:
o teme «KBagparusie apu(METHIECKOTO BBIITOJIHCHUE 3HaHUA O OLICHUBATh
KOPHU» KBaJPaTHOI'O KOPHSA U KOHTPOJIBHBIX npeodpazoBaHuU PaBUIbHOCTb
apudmernueckuit 3alaHui BBIPAYKEHHIA, BBITIOJIHEHUS JEHCTBUS
KOpEHb U3 KBajJpara coJiepKaIInX Ha ypOBHE aJIeKBaTHOU

9HCIa; JOKa3bIBAIOT
CIIPaBEIITMBOCTh
paBeHCTBA,
YIPOLIAKOT
BBIpa)KEHHUE, BEIHOCST
MHOXHTEb U3-110]T
3HaKa KOPHS, BHOCST
MHOXHTEJb M0/1 3HAK
KOPHSI; OCBOOOKIAIOT
3HaMeHaTelb OT
UpPpalMOHAILHOCTH,
CpaBHUBAIOT
UppalMOHAIIbHBIE
qHcya, PacnojaraiT
qucia B HOPs/IKe
BO3PACTaHUS U
yOBIBaHUS,
pacKIIapIBAIOT
BBIPXKEHUS HA
MHOXHTEJIH,
COKpaliarT ApoOb

OIepalUIO U3BJICUCHHUS
KBaJIpaTHOI'O KOPHsI,
IIPUMEHSATH CBOKCTBA
KBaJIpaTHbIX KOPHEN;

CaMOCTOSITENIbHO
BBIOMpATh
palnoHaIBHBIN CIIOCO0
npeoOpazoBaHus
BBIPAKECHH,
COJIEpIKaIINX

OIEepaLUIO U3BIICYCHHUS
KBaJIpaTHOT'O KOPHSI,
IPUMEHSTH CBOMCTBA
KBaJPATHBIX KOPHEHN

PETPOCIIEKTUBHOMN
OLICHKH.
Ilo3naBaTenbHbIE:
OpUEHTUPOBATHCS Ha
pazHooOpaszue croco0oB
peleHus 3a1au.
KommyHuKaTHBHBIE:
YUUTHIBaTh pa3HbIE
MHEHUS U CTPEMUTHCS K
KOOpJIMHAIINH
pa3IMYHBIX MO3UIIHNI B
COTPY/HUYECTBE




KBaaparnbie ypaBHenus (16 yacon)

IPUMEpPBI; Ha3bIBAIOT
K03 PHLIKEHTHI a, B,
C KBaJPaTHOTO

26 | KpazmpatrHblii TpexuieH DopMyIHpPYIOT Beinonnenue ITomygat Perynarusueie:
27 OIpezeiIeHUe YIPaXHEHUH. IIPEJICTaBICHUE O OCYILIECTBIISATH UTOTOBBIN
KBaJpPaTHOIO CocraBnenue KBaJpaTHOM U IIOIIArOBBIM KOHTPOJIb
TPEXWIEHA, OIIOPHOT'O KOHCIIEKTA, TPEXWICHE, 10 PE3yJIbTaTy.
JUCKPUMHMHAHTA OTBETHI HA BOIIPOCHI Kod(puImrenTax Ilo3naBaTenbHbIE:
KBaJIpaTHOIO KBaJIpaTHOIO CTPOUTH pPEYEBOE
TpEeX4JIeHa, IPUBOIAT TPEXYICHA.

HayuaTtcs oueHuBaThH
nHpopManuio, HaKThl,
IPOLIECCHI, ONPEICIIATH

BBICKa3bIBaHHUE B YCTHOM
Y IMCbMEHHOU (hopme.
KommyHuKaTHBHBIE!
YUYHUTBIBATH Pa3HbIC

ypaBHEHHS 110

TpeX4JIeHa, UX aKTyaJIbHOCTb; MHEHHS U CTPEMUTHCS K
COCTaBJISIOT IIPUBOJUTH IIPUMEPBI KOOpJUHALNH
KBaJPaTHBIN KBaJpaTHOIO Pa3INYHBIX [TO3ULIMN B
TPEXWIEH 110 TpPEXWICHA, Ha3bIBaTh COTPYJHUYECTBE
3a/IaHHBIM K02 (pPHULIIEHTHI;
kod(purmenTam peniaTh 3a1a4u,
BBIICIISASL TPU dTana
MaTEMaTHYECKOT O
MOJICJIIMPOBAHNS;
(bopMynHMpoBaTh
BOIIPOCHI, 3a/1a4H,
CO3/1aBaTh
POOJIEMHYIO
CUTYALUIO
28 | IloHsATue KBaJpaTHOTO DopMyIHUpyOT Beinonnenue ITomygar Perynarushele:
29 YpaBHEHUS OIpEJIETICHUE; CPEIH YIpaKHEHUH. IIPEACTABJICHHUE O YYHUTHIBATH NIPABUJIO B
psia ypaBHEHUU CocraBnenune KBaJIpaTHOM IJIAHUPOBAHUU U
HaxoJsT KBaJpaTHBIE | OMOPHOTO KOHCIEKTA, YPaBHEHUH, KOPHSX KOHTpOJIE criocoba
YPaBHEHUS WIH OTBETHI Ha BOIIPOCHI. KBaJPaTHOIO peuieHus.
YpaBHEHUS, CamocrosiTenbHas YpaBHEHUS ITo3HaBaTenbHbIE:
PaBHOCUJIbHBIE pabora. Hayuarcsa nHaxoauts u OCYLIECTBIIATh ITOUCK
KBa/IpaTHBIM; YCTPaHSATh NPUYNHBI He00X0IMMOM
COCTAaBJISIOT BO3ZHUKIINX uHpOpMaLUHU IS
KBaJpaTHbIE

TPYJIHOCTEH; pemarTh

T00bBIe KBaJPATHLIC

BBITIOJTHEHUST YUEOHBIX
3aJlaHuH C




3alaHHBIM YpaBHEHUS: UCIIOJIb30BaHUEM
napaMmerpam IIPUBE/ICHHBIC NTOJIHBIE, y4eOHOI1 TuTepaTypsl
HEIIPUBEICHHbIE KommyHuKaTHBHBIE!
IIOJIHBIE, HETIOJIHBIE; YUUTBIBaTh Pa3HbIE
OCYLIECTBIIAT IOUCK | MHEHHS U CTPEMHUTHCS K
MaTepuana Juis KOOpJUHALNH
CO001IeHUS TIO Pa3IMYHBIX TO3ULIUH B
3aJJaHHOU TeMe COTPYJHUYECTBE
30 | Hemomnnoe kBazpatHOe DopMyIHpPYIOT B3anmonposepka B ITomygat Perynarushsle:
31 yYpaBHEHHE IIOHSTHS ITOJIHBIX U napax. Beimonnenue IIPEJICTaBICHUE O pa3nuyarhb croco0 u
HEIOJIHBIX YIIPA)KHEHUM 110 HEIOJIHBIX KBAaJIPaTHBIX pe3ynbTaT IeUCTBUS.
KBaJIpaTHBIX obpasny YPaBHEHHUSX U ITo3HnaBaTenbHbIE:
YPaBHEHUN; crocobax ux pelieHusl. BJIa/I€Th OOLIUM
OINPEACIISAIOT Hayuarcs pemars IIPUEMOM PELIEHUS
KOJIMYECTBO KOPHEH HEIOJIHBIC KBAJAPAaTHbIE 3a/1a4.
HEIOJIHOTO YPaBHEHHUS 110 KoMMyHMKaTUBHBIE:
YPaBHEHUS, PEIIAIOT AITOPUTMY; BBIIEIATh JIOTOBAPUBATHCS U
HEIOJIHBIE OCHOBHYIO HIPUXOJUTH K 00IIEMY
KBaJpaTHbIC MH(pOpPMAaLIKIO; pellaTh | PEIIEHUI0 B COBMECTHOM
YPaBHEHHUS HEIOJIHBbIE KBaIpaTHbIE JEATEIIBHOCTH, B TOM
YpaBHEHUS; OOBACHATH YHCJIE B CUTyallun
U3YYEHHBIC MOJI0KECHUS CTOJIKHOBEHUS
Ha CaMOCTOSITEJIEHO MHTEPECOB
M0100paHHBIX
KOHKPETHBIX IPUMEPaAx
32 | Pemienue KBaJpaTHOTO Onpenenstor OpOHTANBHBIN OIIPOC. ITomygar Perynarushele:
33 ypaBHEHUs 00111eTO KOJINYECTBO KOpHEN | Pemenune mornyeckunx MPEICTABIECHUE O OCYILIECTBJISATh HTOTOBBIN
BHJA KBaJIpaTHOTO 3a1a4y JUCKPUMHWHAHTE U TIOILIArOBbIM KOHTPOJIb
YpaBHEHUS 10 KBaJpaTHOIO 10 pe3yJbTary.
JUCKPUMHHAHTY; ypaBHEeHHUsI, (hopMyax Ilo3HaBarenbHbIE:
pelarT KBaJpaTHOE KOpHEHN KBaJpaTHOIO MIPOBOJIUTH CPABHEHMUE,
ypaBHEHUE YPaBHEHUS, aITOPUTME CcepHaLuIo U

peleHws KBaIpaTHOTO
YpaBHEHUS
Hayuarcs BeIBOAUTH
(bopMyIbl KOpHEH
KBaJ[paTHOTO
ypaBHEHHMsI, €CITU

KJIacCU(PUKAIIHIO TIO
3aJJaHHBIM KPUTEPHSIM.
KommyHuKaTHBHBIE!
JIOTOBAapUBATHCS U
MPUXOJUTH K 00LIEMY
PELIEHHUIO B COBMECTHOM




BTOPO KOAPPHUIIUEHT

ACATCIIbHOCTH, B TOM

HEYETHBIN; 4HCJIe B CUTYalluu
CaMOCTOSITEIILHO CTOJIKHOBEHUS
UCKaTh U OTOMpATh UHTEPECOB
HEO0OXOTUMYIO
uHbopMaIuo s
peleHus yaeOHbIX
3a1a4
34 IIpuBenenHoe DopMyIHpPYIOT IIpakTukym, ITomygat Perynarusueie:
35 | KBaJpaTHOE ypaBHEHHE OIpezeiIeHUe WHIVBUAYaJIbHBII IIPEJICTaBICHUE O pa3nuyarhb croco0 u
IIPUBEIEHHOTO omnpoc. ITocrpoenus IIPUBEIEHHOM U pe3ysbTaT AeUCTBUS.
KBaJpaTHOIO JITOpUTMa, PEIICHNE HEIPUBEIECHHOM ITo3HnaBaTenbHbIE:
YpaBHEHUS; 3ajad. KBaJIpaTHOM IPOBOJUTH CPABHEHUE,
BOCCTAHABJIMBAIOT YPaBHEHHUHU. CepHaLuIo U
(bopMysIBl pereHus Hayuatcs npuBoautsb KJ1acCU(UKALUIO TIO
IIPUBEICHHOTO pUMEpBI, OAO0UpaTh 3aJJaHHBIM KPUTEPUSIM.
KBaJIpaTHOT'O apryMeHTHI, KoMMyHMKaTHBHBIE:
YPaBHEHUS; PEILAIOT (bopMynHMpoBaTh JIOTOBapUBaThCA U
ypaBHEHUS BBIBO/IbI; peIIaTh IIPUXOJUTH K 00LIEMY
IIPUBEIEHHOE PELIECHUIO B COBMECTHOM
KBaJIpaTHOE ypaBHEHUE NeSITEIbBHOCTH, B TOM
10 aJITOPUTMY;; quCIIe B CUTYalluu
y4acTBOBAaTh B CTOJIKHOBEHUS
JMajiore, IOHUMAaTh MUHTEPECOB
TOYKY 3pEHUS
coOeceHUKA,
IIpU3HaBaTh PAaBO HA
MHOE MHEHUE
36 Teopema Buera DopMyIUPYIOT U Bsanmomnposepka B [Tomygar PerynsarusHsie:
37 3aMHCHIBAIOT napax. IIPEJICTaBICHUE O OLICHUBATh
teopeMy Buera, TpeHnnpoBoUYHBIE teopeme Buera u 06 MPABWIBHOCTD
Teopemy, 0OpaTHYyIO yIpaXHEHUS, oOpaTHO Teopeme BBITIOJTHEHMS IEHCTBUI
Teopeme Buera; CaMOCTOATEIIbHAS Buera, o Ha ypOBHE aJIcKBaTHOU
pelIaT ypaBHEHUE, pabota CUMMETPUYECKUX PETPOCIIEKTUBHOM
UCIIOJIb3YS TEOPEMY BBIPAKEHUSX C IBYM OLIEHKH.
Buera IIEPEMEHHBIMH. ITo3HaBaTenbHbIE:
HayuaTtcs pa3BepHyTO OpUEHTHPOBATHCS HA
000CHOBBIBATh pa3zHoobpa3zue crocoboB




CYKIEHMS; COCTaBIISTh
KBaJIpaTHOE ypaBHEHUE
10 €0 KOPHSM,
packiabIBaTh Ha

peuieHus 3aaa4y
KomMyHuKaTHBHBIE:
YYHUTHIBATH Pa3HbIC

MHEHUS U CTPEMUTHCS K

MHOXKHUTEIN KOOpJUHALNU
KBaJpaTHbIM TPEXWICH; | Ppa3JINYHbIX IO3ULUHN B
U3JIaraTh COTPYAHUYECTBE
uHpopmaruto,
UHTEPHPETHPYS (HaKTHI,
pa3bsACHsSA 3HAYCHUE U
CMBICII TEOPETHYECKUX
CBEIIEHUN
38 [Ipumenenne Pemenwue 3amay Ha Pemenue Hayuarcs pemarb PerynstuBHbIe:
39 KBaJIpaTHbIX COCTaBJICHUE KAaueCTBEHHBIX 3a7a4 3a/la4M Ha 4KCIIa, OLICHMBATh
YpaBHEHUH K PEIICHUIO KBaJIpaTHOT'O BbIJIEJISIS1 OCHOBHbBIE MIPaBUWJIbHOCTb
3aj1a4 YPaBHEHHUS JTarbl BBITIOJIHEHMS IEHCTBUI
MaTeMaTH4eCKOro Ha ypOBHE aJIcKBaTHOU
MOJIEJIUPOBAHUS; PETPOCIIEKTUBHOM
IIPUBOJUTH IPUMEDPBI, OLIEHKH.
noJI0MpaTh apryMeHTHl, ITo3HnaBaTenbHbIE:
(dhopMynupoBath MIPOBOJUTH CPAaBHEHUE,
BBIBO/IBI; CepHaLuIo U
KJIaCCU(UKALIUIO 110
3aJJaHHBIM KPUTEPUSIM.
KommyHHKaTHBHBIE:
KOHTPOJIMPOBATh
JEICTBHUE NapTHEPa
40 IIpakTukym Pewmrenne 3anad Ha | OpOHTAIBHBIN ONIPOC. Hayyarcs pemats PerynaruBHbIe: BHOCUTH

COCTaBJICHUE
KBaJpaTHOIO
ypaBHEHUS

Pemenue
pa3BUBAIOIIMX 3a7a4

3a]1auu Ha JIBIKEHUE
10 BOJIE, BBIACTISSA
OCHOBHBIE JTAITbl
MaTeMaTHYeCKOro
MO/JICITMPOBAHMS,
CaMOCTOSITENTLHO
UCKaTh U OTOMPATH
HEO0XO0AUMYIO ISt
pelieHns yueOHbIX
3aa4 HHPOPMALIUIO;

HE00XO0IUMBIE
KOPPEKTHBBI B ICHiCTBHE
MIOCJIE €T0 3aBEPIICHUS
Ha OCHOBE €T0 U y4yeTa
xXapakTepa CIIeITaHHbBIX
OIIMOOK.
ITo3HaBaTenbHEBIE:
BJIAJETH OOLIMM
MIPHEMOM PEIICHHS
3a1ad.




KoMMyHMKaTUBHBIE:

JIOTOBapHUBATHCS U
IIPUXOJUTH K 00LIEMY

PEILICHUIO
41 | KouTtponbsHas pabora Haxonmsar WNupuBunyansHoe Hayuyarcst 06061math Perynarushsle:
1o TeMe «KBanpaTHbie JUCKPUMHHAHT, BBIIIOJIHEHUE 3HAHHUA O PA3JIOKEHUU | OCYLIECTBIIATH HTOTOBBIN
YpaBHEHHUS» packiaibIBaloT KOHTPOJIbHBIX KBaJIpaTHOI'O U IIOILIArOBBIM KOHTPOJIb
KBaJIpaTHbIN 3aaHuI TpeXwIeHa Ha 10 PE3yJIbTaTy.
TPEXUJICH Ha MHOXUTENH, O ITo3naBaTenbHbIE:
JIMHEHbIE pELICHNN KBaJpaTHOIO CTPOUTH pPEYEBOE
MHOKUTEIH, YpaBHEHHUS 110 BBICKA3bIBAHUE B YCTHOU
OINPEACIISAIOT (bopmynaM KopHeil U IMCbMEHHOH (opMme.
KOJINYECTBO KOPHEHN KBaJIPaTHOTO KomMyHuKaTuBHBIE:
HEIOJIHOTO YPaBHEHH; YUUTBIBaTh Pa3HbIE
YPaBHEHUS, PEIIAIOT CaMOCTOSTEIIEHO MHEHHS U CTPEMUTHCS K
HEIOJIHOE BbIOMpATh KOOpJUHALNH
KBaJ[paTHOE palOHaIbHBIN Pa3INYHBIX [TO3ULIUN B
YPaBHEHUE, croco0 pasIokKeHUs COTPYJHUYECTBE
ONPEIEIAIOT 3HAKH KBaJpaTHOIO
KOpHEH, He peliast TpeXwIeHa Ha
YpaBHEHUS; MHO>KHUTEJIH, peliaTh
COCTAaBJISIOT KBaJIpaTHOE ypaBHEHUE
KBaJpaTHOE o ¢popmynam
YPaBHEHUE 110
3aIAHHOMY YCIJIOBHIO
5. PaunmonaabHbie ypaBHeHus (13 yacos)
42 ITonsatue DopMynHUpyOT CocraBnenune ITomygar Perynarushele:
palMOHAIBHOTO ITOHSATHE OIIOPHOT'O KOHCIIEKTA. IIPEACTABJICHHUE O pasnuyath crocod u
ypaBHEHUs paloHaIbHOIO Pemenue 3anau. palMOHAIBHBIX pe3yNbTaT AEUCTBUS.
YpaBHEHUS, CPENH Pabora c TekcToM u YpaBHEHHUSIX, 00 ITo3HaBaTenbHbIE:
MHOX€ECTBA KHUTOH. OCBOOOXKJICHUH OT BJIAJIETh OOLIUM
YpaBHEHUH 3HaMEHAaTeNs IPH MIPUEMOM pELIEHUS
BBIUJICHSIOT pELIEHNN ypaBHEHUH. 3a1ad.
paLMOHAJIBHOE, Hayuarcs onpenenars KommyHHKaTHBHBIE:
OIPEIEIAIOT MIOHSATHSI, TPUBOIUTH JIOTOBapUBaThCA U
PaBHOCUIIBHOCTh JIOKa3aTelIbCTBA; MPUXOJUTH K 00LIEMY
ypaBHEHUN pelaTh PAlMOHAIBHBIE | PEHIEHUIO B COBMECTHOM




yYpaBHEHUS, IPUMEHSA

ACATCIIbHOCTH, B TOM

(bopMmybl 4HCJIe B CUTYalluu
COKpALLEHHOTO CTOJIKHOBEHUS
YMHOXEHHUS NIPU UX UHTEPECOB
YIPOILEHUH; U3J1araTh
uHpopmaruto,
UHTEPIPETHPYS (HaKTHI,
pa3bACHSSA 3HAYCHUE U
CMBICJ TEOPUHU
43 bukBanpatHoe DopMyIUPYIOT OpoHTaTBHBIN OMPOC. [Tonygar PerynstuBHbie:
44 ypaBHEHUE IIOHSTHE Pemenue nornueckux IIPEJICTaBIECHUE O pasnuyarh crocod u
OMKBaPaTHOTO 3a1a4 OMKBaJpaTHOM pe3yJIbTaT NEUCTBUS.
YpaBHEHUS, YpaBHEHUHU. [To3HnaBaTenbHbIE:
NEPEUUCIIIOT Hayuarcs pemars OpUEHTUPOBATHCS Ha
CTIIOCOOBI PeIICHHUS POOJIEMHBIC 3a/1a49M U | pa3HOOOpasue crocoOoB
OMKBaPaTHOTO CUTyaluy; peleHns 3a1ad.
YpaBHEHHUS;, PEIIAIOT (bopmynHpoBaTh KoMMyHMKaTHBHBIE:
YPaBHEHHUS OMKBaJpaTHbIE KOHTPOJIMPOBATh
YpaBHEHUS, JeiicTBUe mapTHepa
y4acTBOBAaTh B
nuaore, HOHUMaTh
TOYKY 3pEHUS
co0eceHUKa,
IIpU3HaBaTh PAaBO HA
MHOE MHEHUE
45 Pacnianaromuecs ITpuBoast npumepsr | IIpoGaemHuble 3a1aumn, ITomygar Perynarushele:
46 YpaBHEHUS pacnasarmuxcs (G poHTaNbHBIHN OIPOC. IIPEJICTaBICHUE O OCYIIECTBIISATH UTOTOBBIN
YPaBHEHUN U Beinonnenune pacnagaronmxcs Y TIOLIArOBBIM KOHTPOJIb
O0BACHSIOT CIIOCOO yIpaKHEHU I YpaBHEHUSIX. 10 pe3yJIbTaTy.
UX PEILIEHUs; Hayuatcs npuBoauts ITo3HaBaTenbHbIE:
MIPOBEPSIOT, SIBISETCS MIPUMEPBI CTPOUTH peUyeBoOe
JIM TaHHO€E YUCJIO pacnaiaromuxcs BBICKA3bIBAHUE B YCTHOU
KOPHEM ypaBHEHHUS YPaBHEHU; U IMCbMEHHOH dopMe.
ONPENEIATD, KoMMyHMKaTHUBHBIE:

MIPUHAIUICKAT TN
YHUCJIO MHOXKECTBY
pelIeHU ypaBHEHHS;
CaMOCTOSTEJILHO

YYHTBIBATH Pa3HbIE
MHEHHUS U CTPEMHUTHCS K
KOOpAMHAIINHU
pa3JIMYHBIX [TO3ULIUN B




UCKaTh U OTOMPATh COTpPYJIHUYECTBE
HEOOXOIUMYIO
nHOPMALIHIO TS
penieHust yaeOHbIX
3a1a4
47 VYpaBHeHue, oHa OnpenensioT [IpobiemHubIe [Tonyuar PerynstuBHbie:
48 4acTb KOTOPOTO — BEPHOCTh 3a/laHus, IpesicTaBlIeHue 00 OLICHMBATh
asireOpanyeckast Jpoosb, BBICKA3bIBAHU; (bpoHTaIBHBII ompoc. asreOpanyeckon IIPABUJIBHOCTD
a ipyrasi — HyJb. OIPEAEISAIOT, IPU Boinonnenue Ipoou. BBITIOJIHEHUS 1€CTBUS
KAKOM 3HA4YEHUU YIPaXKHEHUHN. Hayuarcs pemars Ha YPOBHE aJIcKBaTHOU
NepEeMEHHOH IpoOb yYpaBHEHMUS, TI€ OJJHA PETPOCIIEKTUBHON
paBHa HYJIIO, IPU 4acTb — OLICHKH.
KaKOM He anreOpandeckast Jpoob, [To3HnaBaTenbHbIE:
CYILIECTBYET; PEILIAIOT a BTOpasi paBHa HYJIIO, IIPOBOAMTH CPABHEHMUE,
ypaBHEHUS 10 aJITOPUTMY;; Cepualuio u
BBIJIEJIATH OCHOBHYIO KJ1acCU(UKALIUIO TIO
nH(pOpMaLIMIO; peliaTh | 3aJaHHBIM KPUTEPUSIM.
YPaBHEHHS, UCIIOJIB3YS KoMMyHMKaTHUBHBIE:
METO/I BBEJICHUSI HOBOI KOHTPOJIMPOBATh
IIEPEMEHHO; JEICTBHUE MMapTHEPa
OOBSACHATH U3yYEHHBIE
IIOJIO’KEHUS Ha
CaMOCTOSITENIbHO
M0100paHHBIX
KOHKPETHBIX MpUMepax
49 Pewenne Onpenenstor [IpakTukym, Hayyarcs pemats Perynarushele:
50 palMOHATIBHBIX PaBHOCHUIILHOCTD WHAVBUAYaJIbHbII 3aJ1auM Ha JABM)KECHUE pasnuyath crocod u
YPaBHEHHUN ypaBHeHUN; pemator | ompoc. Iloctpoenune 10 OpOTe, BBIAEIISS pe3yJIbTaT IEUCTBUS.
ypaBHEHUS aJIrOpuTMa, pelieHne OCHOBHBIE 3TaIlbl [To3HaBaTenbHbIE:

3aaad

MaTeMaTHu4CCKOro
MOJCIINPOBAHNA,

BIIQ/IETh OOITUM
MIPUEMOM pPELICHHS
3a1ad.
KommyHuKaTHBHBIE!
JIOTOBapUBaTHCA U
MPUXOJUTH K 00LIEMY
PELIEHHIO B COBMECTHOM
JEeSITeIbHOCTH, B TOM
qlCJIe B CUTYalluu




CTOJIKHOBCHHA

HMHTEPECOB
o1 Peuienue 3ampau npu CocraBisoT [IpoGnemHubie Hayuarcs pemats PerynaruBHsie:
52 IIOMOIIN MaTEMaTHYECKYIO 3a/laHus, 3aJla4M Ha ABH)KCHHE OLICHUBATh
paLMOHATIBHBIX MOJIENIb PEANBbHBIX | (DPOHTAIBHBIN OMPOC. | IO TOPOTE, BB IIPaBUWJIbHOCTb
YPaBHEHHUN CUTyalui; pelarT Beinonnenune OCHOBHBIE JTallbl BBITIOJIHEHMSI IEUCTBUS
yYpaBHEHUS yIpaXHEHUH MaTeMaTH4eCKOIo Ha YPOBHE aJI€KBaTHOM
MOJIEITMPOBaHUS; PETPOCIIEKTUBHOU
y4acTBOBaTh B OLIEHKH.
JMajiore, IOHUMaThb ITo3naBaTenbHbIE:
TOYKY 3pEHUS IIPOBOJUTH CPAaBHEHUE,
cobeceHMKa, CepHaLuIo U
IpU3HaBaTh PAaBO HA KJ1acCU(UKALUIO TIO
WHOE MHEHUE;; 3aJJaHHBIM KPUTEPUSIM.
OOBSACHATH U3yYEHHbBIE KoMMyHMKaTHUBHBIE:
II0JIO’KEHUS Ha KOHTPOJIMPOBATh
CaMOCTOSITEJILHO JeiicTBUe nmapTHepa
oA00paHHBIX
KOHKPETHBIX IPUMEpPAx
53 [IpakTukym Cocrasistor ITocTpoenue Hayyarcs pemats PerynsatuBHeie:
MaTeMaTHYECKYIO aIropuTMa JIeMCTBUSA, | 3a/Ja4d Ha JBUKCHHE pasnuyath crocod u
MOJIEb PEAbHBIX pelieHne 3a1a4 10 BOJIE, BBIAEIASA pe3yJIbTaT IEUCTBUS.
CUTyalUi; peIarT OCHOBHBI€ DTallbl ITo3HaBaTenbHbIE:
YPaBHEHHUS MaTEMaTHYECKOTO BJIJIETh OOLIUM
MO/IETTUPOBAHUS; MIPUEMOM PELICHUS
CaMOCTOSITEIILHO 3a1ad.
UCKaTh U OTOMPATH KoMMyHMKaTHBHBIE:
HE00XO0IUMYIO JIOTOBapUBaThCA U
nHpOpMaLHIO TS IPUXOJUTH K 00LIEMY
perieHus yueOHbIX PEILIEHUIO B COBMECTHOM
3az1a4; JEeSITeIbHOCTH, B TOM
quCJIe B CUTYalluu
CTOJIKHOBEHUS
UHTEPECOB
54 | KonrtponbHas paboTa Beipenstor cpenn WNHnuBunyansHOe Hayuatcs 0600mars PerynaruBHslie:
10 TEME MHO’KECTBA BBITNIOJIHEHUE 3HAHHUA O PA3JIOKEHUU | OCYLIECTBIIATH UTOTOBBIN
«PannonanbHbIe ypaBHEHUI KOHTPOJIbHBIX KBaJIpaTHOT'O Y TIOIIATOBBIM KOHTPOJIb
YPaBHEHHUS» paloHaIbHOE, 3ajaHuI TpeXWIEHa Ha 10 pe3yJIbTaTy.




IIPOBEPAIOT, SABIACTCA

dhopmynam KopHer

OIPEACIAIOT MHOKUTENH, O ITo3HaBaTeNbHbIE:
PaBHOCUIIBHOCTh pelIeHNH KBaJIpaTHOTO | IPOBOAMTH CPAaBHEHHUE,
YpaBHEHUH, YpaBHEHHUS 110 Cepualuio u
KJIacCU(UKALIUIO 110

3a/IaHHBIM KPUTEPHSM.

1Y JAHHOE YHCIIO KBaJIpaTHOI'O
KOPHEM YPaBHEHHS, YPaBHEHHS, KoMMyHMKaTHBHBIE:
pelarT ypaBHEHNUS, CaMOCTOSITEIILHO JIOTOBapUBATHCA U
ONPEACIAIOT, IIPH BbIOMpATh IPUXOJUTH K 00IIEMY
KaKOM 3HAa4€HUU palMOHAIbHBINA CIIOCOO | PELIEHUIO B COBMECTHOM
NEepEeMEHHOH IpoOb pasnoxkeHus JESTEILHOCTH, B TOM
paBHa HYIIIO, IIPU KBaJIpaTHOI'O 4uCJIe B CUTyaluu
KaKOM He TpexujieHa Ha CTOJIKHOBEHUS
CYILLECTBYET; MHOXHTENIH, BEIOUPATh MHTEPECOB
COCTaBJISIIOT pelieHne KBaIpaTHOTO
MaTEMaTHYECKYIO YPaBHEHHUS 110
MOJIEb pealbHbIX bopmynam KopHei
CUTyauuin KBaJpaTHOIO
YpaBHEHHUS
6. JIuneiinasa ¢pyHkuus (9 yacon)
55 [Tpsimas DopMyIUPYIOT Pa6ora c [Tomyuar PerynstuBHble:
56 | MpONOPIMOHAIBHOCTh OIpezieIICHUE KOHCIIEKTOM, KHUT'OM IIPEJICTaBICHUE O pas3in4arh cnocod u
psAIMOM Y HarJsJHBIMU psAMOM pe3ynbTaT IEUCTBUS.
IIPONOPLUMOHAIIBHOU ocoOusMH 1O IIPONOPLUOHAIIBHOU ITo3HaBaTenbHbIE:
3aBHCHUMOCTH; rpynnam 3aBHCHMOCTH, BJIa/IETh OOLIUM
HaXOZAT KOOpJAUHATaX TOYKH. IIPUEMOM PELIEHUS
K03 HULUEHT Hayuarcs cocraBiATh 3a/1a4.
IIPONOPLUOHAIBHOCT QJIITOPUTM; OTPakaThb B KoMMyHMKaTHUBHBIE:
u MMCbMEHHOU popme JIOTOBapUBATHCA U
pe3yJIbTaThI IPUXOJUTH K 00IIEMY
JeSITEIIbHOCTH; PEIIEHUI0 B COBMECTHOM
JESATEIBHOCTH, B TOM
YHCIIe B CUTYalluu
CTOJIKHOBEHUS
WHTEPECOB
57 I'padux pynkumm Haxonat 3naueHus CocraBnenune ITo3HakomsTCS C PerynsatusHble:
58 y = kx. GbyHKIUHU pu OTNOPHOTO KOHCIIEKTA. | MOHATHUAMM: JIMHEUHAS pasnuyath cocod u
3aJIaHHBIX 3HAYEHUSX Pemenue 3anay (GyHKIIMS, HE3aBUCUMas pe3yJIbTaT IEHCTBUS.




apryMeHTa; nepeMeHHas [To3HaBarenbHbIE:
OTMEYa0T Ha (aprymeHr) , OPUEHTHPOBATHCS HA
KOOPJMHATHON 3aBHCHMAs paszHooOpasue crmocoboB
IUIOCKOCTH TOYKH C nepeMeHHas, rpaduk peLeHus 3a1au.
BBIYUCIICHHBIMU JTUHEWHOW (DYHKIIHH. KommyHuKaTUBHBIE!
KOOpAMHATaMU Hayuwarcs onpenensats KOHTPOJIMPOBATh
XapaxkTep JeiicTBUE MapTHEpa
MOHOTOHHOCTH;
3aIoJIHATh U
0opOpMIISITH TaOJIHIIBI,
OTBEYaTh Ha BOIIPOCHI C
IMOMOILBIO TAOJIHIL;
59 | Jluneitnas ¢pyHKIus U DopMyIHMpYyIOT @pOHTAIBHBIN OIIPOC. ITozHakomsTCs € Perynsarushsle:
60 ee rpadux onpeeeHue Pabota c MOHSATUSMH: JINHEHHAS pasnuyaTh Crocod u
JTMHEWHOW (QYHKINH, | JAEMOHCTPALMOHHBIM | (GYHKIHS, HE3aBHCUMAs pe3ybTaT ACHCTBHSL.
yTJIOBOTO MaTepHaIOM. HepeMeHHas [To3naBarenbHbIe:
KodunmeHTa (aprymeHr) , BJIa/IETh OOLIUM
OpAMOM, IpAMOit 3aBHUCUMas IPUEMOM PELIeHUs
MPONOPIIMOHATIEHOCT nepeMeHHasi, rpaduk 3azad.
U, U3 psna GyHKUUH JMHEWHOU (PyHKIMH. KomMmyHuKaTHBHBIE:
BBIJICIISTIOT Haywarcst mo ¢popmyie JIOTOBApPHUBATHCS H
JUHENHBIE, CTPOST OTpEeNeNATh XapaKTep HNPUXOJUTH K 00IIEMY
rpaduku QyHKIMMA MOHOTOHHOCTH; PELICHUIO B COBMECTHOM
3aI0JIHATh U NesITebHOCTH, B TOM
oopMIATH TaOIHIIBI, YHCIIe B CUTYallun
0TBEYaTh Ha BONPOCHI CTOJIKHOBEHUS
C TMOMOIIBIO TA0JIHII, UHTEPECOB
61 PaBHOMepHOE CocrtaBustoT [IpakTukym, Hayuarcs unraTh PerynaruBHsle:
JIBYOKEHUE ypaBHEHHE WH/IMBUTyaJTbHBIHA ypaBHEHHE JBIKEHHS pa3nuyarb crocod u
JIBIDKEHUS TOUKH, omnpoc. Pabora c TOYKH; pe3ysbTar AeHCTBUSL.
OTIPENIEIISIOT HaTJISITHBIMA BOCIIPOU3BOINTH [To3HaBarenbHEIE:
nocoOusIMu MPOYHUTAHHYIO BJIAJIETh OOLIUM

KOOp/AMHATY TOUKH B
MOMEHT BPEMEHHU;
CTpOAT rpaduK
JIBYDKEHUS TOUKH,
YUTAIOT Tpaduk
JIBYDKEHUS TOUCK

uH(pOopMaLHIo ¢
3aJJaHHOM CTENEHBIO
CBEpPHYTOCTH; paboTaTh
110 33/1aHHOMY
AJITOPUTMY,; HAXOJUTH

KOOpAUHATY TOYKU B

MIPUEMOM pPELICHUS
3a1ad.
KommyHuKaTHBHBIE!
JIOTOBapUBaThCA U

MPUXOJUTH K 00LIEMY
PELIEHHUIO B COBMECTHOM




MOMCHT BPCMCHHU,
CTPOUTH rpaduk

ACATCIIBHOCTH, B TOM
YHUCJIC B CUTyalluu

JIBUKEHUS TOUKH, CTOJIKHOBEHUS
COCTaBIIAATh AJITOPUTM; UHTEPECOB
3aI0JIHATh
MaTeMaTHYECKUE
KpPOCCBOP/IbI
62 [IpakTukym Ynpomatot Pabota c onopabIMH Hayuarcs ynpomats PerynstuBHbie:
BBIPAKEHUE, KOHCIIEKTaMH, BBIPAXKECHMS, pasnuyarh crocod u
coJieprKaliee Moayib, pa3faToOYHBIM coJieprKaliue MOAYyJb; pe3yJIbTaT NEUCTBHUA.
dbopMynupyrOT MaTepuaioM paboTaTh 1Mo [To3naBaTenbHbIE:
CBOMCTBA JaHHOU 3aJaHHOMY aJIFOPUTMY; BJIaJIETh OOLIUM
(GYHKIIMH, CTPOSAT €€ HCII0JIb30BATh IIPUEMOM pPELIEHUS
rpapuk CUMMETPHIO 3az1ad4.
OTHOCHTEJIBHO IPSIMOU KommyHuKaTHBHBIE!
IIPYU IOCTPOCHUH JIOTOBapUBaThCA U
rpaduka QyHKIUH, IIPUXOJUTH K 00LIEMY
coJiepKalleil MOAyIH PELIEHUIO.
63 [IpakTukym Ypomaror Pabora ¢ onopHbIMH Hayuarcsa ynpomars Perynarushsle:
BBIPAKEHUE, KOHCIIEKTaMH, BBIPAXKCHMS, pas3yn4ath crocod u
coJieprkaliee Moayib, pa3aaToOYHBIM coJieprKalire MOAYJb; pe3ynbTaT AeUCTBUS.
bopmynupyroT MaTepUaIoM paboTath 1o ITo3HaBaTenbHbIE:
CBOMCTBA JaHHOM 3aJaHHOMY QJITOPUTMY; BJIa/IETh OOLIUM
(GyHKLUH, CTPOST €e HCII0JIb30BAaTh IIPUEMOM PELIEHUS
rpauk CUMMETPHIO 3a/1a4.
OTHOCHUTEIIBHO NPSAMOM KoMMyHMKaTHUBHBIE:
IIPU MIOCTPOCHUU JIOTOBapUBATHCA U
rpaduka QyHKINH, HOPUXOJUTH K 00IIEMY
cofepKalien MoayJn pPELICHUIO.
7. Ksaaparuunas ¢pynkuus (9 yacon)
64 @yHKIMA y = ax? DopMyIUPYIOT Cocrasnenue ITo3HakomsTCS C PerynsatusHble:
65 (a>0). ompeneneHne OTIOPHOTO KOHCIIEKTA. | MOHSATHSAMH: mapadoa, pasznuyath crnocod u
66 KBaJIpaTU4HOM, Pemenue 3anau BETBU 1MapaboJIbl, OCh pe3ysbTaT AEUCTBHUS.
67 CBOMCTBA CUMMETpUHU NapadoJIbl, ITo3HaBaTenbHbIE:
KBaJpaTUYHOMI BEpILIMHA AapadOoIIbI. MIPOBOJUTH CPaBHEHUE,
Hayuarcs ctpouts CepHaIuIo u

(GYHKIINH; HA3bIBAIOT

3aBHUCHUMBIC U

napaboiy; paboTatb ¢

KJ'IaCCI/I(bI/II(aL[I/IIO 1o




3HaueHus! QyHKIUU
MIpH 3aJJaHHBIX
3HAYEHUSX

HC3aBUCHUMBIC JOITOJIHUTCIIbHBIMU 3aaHHbIM KPpUTCPUSAM.
IEPEMCHHEIC, HCTOYHHUKaMU KOMMYHI/IKaTI/IBHI)IeZ
BBIYUCIIAOT I/IH(l)OpMaI_II/II/I; YyuTaThb A0roBapuBaTbCa U

rpaduk Mo roToBoMy
YEepTEXKY; CTPOUTh

rpaduk Ha 3aJaHHOM
IIPOMEXKYTKE; BIAJETh

MPUXOJUTH K 001IeMy
PELIEHHUIO B COBMECTHOM

JCATCIIBHOCTH, B TOM
YHUCJIC B CUTyalluu

apryMeHTa, HaXOJsT
3HAa4YeHHUs apryMeHTa JIMAJIOTHYECKOH peuslo, CTOJIKHOBEHUS
IpY 33JaHHBIX noI0MpaTh apryMEHTHI, HWHTEPECOB
3HAYCHUAX (bopmynHupoBaTh
(GYyHKLUAX; CTPOST BBIBOJI; OTPaXkaTh B
rpaduk QyHKINH, NUCbMEHHOU (opme
OIIPENIeNISIOT pe3yibTaThl CBOEH
NPUHAIIICKHOCTD JeSTENIbHOCTH
TOYKH K rpaduKy
68 OyHK1UA OnpenenstoT, KakuM [TpobnemHusbIe ITomygar PerynsatuBHeie:
69 y=a(X-Xo)?+ Yo. JTOJKHO OBITh 3a/1aHusl, MPE/ICTABJICHHE, KaK C pasnuyath crnocod u
3HA4YEeHUe OpJAMHAThl | (POHTAIBHBIN OIpPOC. HOMOILBIO pe3yibTar AeHCTBUSL.
BEPIINHBI TapaboJIbL, Beimonnenne [apajuIeIbHOTO ITo3HnaBaTenbHbIE:
IPU KaKUX yIpa>kHEeHUH IepeHoca BBEPX MU BJIaJIETh OOLIUM
3HAYCHUSAX BHU3 TIOCTPOUTH MIPUEMOM PEUICHHUS
aprymeHTa (yHKIHS rpaduk GyHKIUN 3a1ad.
y=a(X - X2+ Yo. KoMMyHWKaTHBHBIC:

paBHa HYJIIO, YCIOBUS
IIepeceyeHMs
rpaduka ¢ ocsiMmu

Hayuarcs u3nararts
uH(popMaInIo,
UHTEpHpeTHpys (aKThl,
pa3bsCHsAS 3HAUECHUE U
CMBICIT TEOPHH;
CTPOUTB TpauK
byHKIH Y = a(X - Xo)?
+ Yo IO aAJITOPUTMY;
YHUTATh ¥ OTHCHIBATH
CBOMCTBA, CTPOUTH
KYCOYHO-3a/IaHHBIC
GyHKINH; OOBIICHSTH
W3yYEHHBIE TTOJI0KEHUS
Ha CaMOCTOSTEIbHO

110100paHHBIX

JIOTOBApUBATHCS U
MPUXOJUTH K 00LIeEMy
PELIEHNUIO B COBMECTHOM
JEeATEIbHOCTH, B TOM
YHCJIE B CUTyallun
CTOJIKHOBCHUS
WHTEPECOB




KOHKPETHBIX IIPUMEPAX

70 KBanparuunas Onpenensror [IpakTukym, [Tonyudar PerynstuBHbie:
byHkuus u ee rpagux pacnosoXeHue (bpoHTaTBHBIN OIpOC. IIPEJICTaBICHUE O OLICHUBATh
rpaduka Pa6ota ¢ byHKIIIT PaBUIBLHOCTD
OTHOCHUTEIIBHO OCH pa3gaTouYHbBIM y=ax*+bx+c,ee BBITIOJIHEHUS JICHCTBUS
Ox, eciu MaTepualoM rpaduke 1 CBOMCTBaX. | Ha ypOBHE aJIeKBaTHOU
JUCKPUMHUHAHT Hayuarcs crpouts PETPOCIIEKTUBHON
HOJIOKHUTEIbHBIH, rpaguKy, 3aJaHHbIE OLICHKHU.
OTPULIATENbHBIN WIH TaOJIMYHO U (HOPMYIION; [To3naBatenbHbIE:
paBeH HYJIIO; CTPOAT HaXOJUTh U IPOBOJUTH CPABHEHHE,
rpaduk GyHKIUU UCII0JIb30BaTh Cepualuio u
uHdopmaIuio; KJIaCCU(PUKALIHIO TI0
NEPEXOANTH C SI3BIKA 3aJJaHHBIM KPUTEPHSIM.
(opMyI1 Ha SA3BIK KomMMmyHuKaTHBHBIE:
rpaduKoB U HA0OOPOT; KOHTPOJIMPOBATH
JielicTBUE MapTHEpa
71 [IpakTukym Onpenenstor CamocTosTenbHas Hayuarcs crpouts PerynaruBHbIE: BHOCUTH
pacIoJIOKeHNe pabora. rpaduk GyHKIHH HEO0OXOMMBIC
rpaduka B3aunmonpoBepka B y=ax*+bx+c, KOPPEKTUBHI B JICHCTBUE
OTHOCHUTEJIBHO OCEH; napax. Pabora ¢ OIMCBIBATh CBOMCTBA [I0CJIE €ro 3aBEepLICHUs
CTpPOSIT rpapuK OIIOPHBIMU 1o rpaukys; Ha OCHOBE €T0 U y4eTa
byHKININ KOHCIIEKTaMHU (bopMynHMpoBaTh XapakTepa clIeIaHHbIX
MOJIy4YEHHBIE OLINOOK.
pe3yibTaThl; yIPOLIaTh [To3HaBarenbHbIE:
(hyHKIIMOHATIEHBIE BJIAJETH OOIINM
BBIPa)KEHUSI, HAXOAUTh PUEMOM PELIeHUs
3HAYCHUS 3a1ad.
KO3 QHUIIUEHTOB B KomMMmyHUKaTHBHBIE:
bopmyne GpyHKIUU JIOTOBapUBaThCA U
y = ax?+ bx + c 6e3 MPUXOUTH K 001IeMy
MOCTpOeHMsI rpaduka | PEHICHUIO0 B COBMECTHOM
¢byHKINN NeSITebHOCTH, B TOM
YHCIIE B CUTYaIHH
CTOJIKHOBEHUS
WHTEPECOB
72 | KonrponbHas pabora VYka3bIBalOT NuauBuayansHoe Hayuarcs 06061math PerynsatusHble:
o TeMe 3aBHCUMBIC H BBITTOJTHEHHUE 3HaHUS 00 OCYIIECTBIISITH HTOTOBBII
«KBanparnynas HE3aBUCHMbIE KOHTPOJIbHBIX MCTOJIb30BAHUHU ¥ TOIIArOBbIM KOHTPOJIb




byHKIMD» NIEpEMEHHBIE, 3aJaHu’ aJITOpUTMa MOCTPOCHUS 0 pe3yybTarTy.
BBIYHCIISTFOT rpaduka QyHKIUN [ToznaBaTenbHBIE:
3Ha4YeHUs1 QYyHKIUU y =ax*+bx +c; CTPOUTH PEUYEBOE
IPY 33J]aHHBIX BJIaJICTh HaBbIKAMHU BBICKa3bIBaHUE B YCTHOM
3HAYCHUAX KOHTPOJIS U OLIEHKU U IMCbMEHHOH (opme.
apryMeHTa; CTPOST CBOEH J€ATEIbHOCTH; KomMMmyHuKaTHBHBIE:
rpaduk GyHKINH, CaMOCTOSITEIILHO YUUTBIBaTh pa3HbIE
OIIPENeNSIOT BbIOMpATh MHEHHS U CTPEMUTHCS K
NPUHAICKHOCTD panroHaIbHBIN CIIOCO0 KOOpAMHAINH
TOYKH TpaduKy; peLICHHS KBaIPaTHBIX Pa3IMYHBIX TO3ULIUH B
OIIpEeNeIIA0T, IIPU ypaBHEHHH COTPYAHUYECTBE
KaKUX 3HAYCHHSIX rpadu4ecKuM
aprymeHTa (yHKIHs Croco0OM; IPOBOIUTH
MPUHUMAET OILIEHKY COOCTBEHHBIX
II0JIO’KUTENbHBIE, IPU JNEeNCTBUN
KaKHX —
OTpHLIATENIbHBIE
8. JpoOHo-auHeiinas ¢pynkuus (4 yaca)
73 Ob6parHas Onpenensior, B3aumonposepka B | Haydarcs onpenensTs, PerynaruBHsle:
MIPOIMOPLIMOHAIBHOCTb SIBJIIETCS JIU napax. Pabora ¢ SIBIISICTCS JTH (DYHKIIHS OIICHUBATh
¢byHK1MsA oOpaTHON OTIOPHBIMHU oOpaTHOH paBUIBHOCTD
MIPOMOPLUOHAIBHOCT KOHCITIEKTaMHU MPONOPIIMOHATIBHOCTh | BBIITOJIHEHUS JIEHCTBUS
BIO, Ha3BIBAIOT 10, Ha3bIBATh Ha YpOBHE aJIeKBaTHOMN
KOd(pUIUEHT ko3 duLreHT PETPOCIIEKTUBHON
IPONOPLHMOHATIBHOCT PONOPLHMOHATIBHOCTH; OLICHKHU.
1, HaXOSIT 3HAYCHUS MIPOBOJIUTH OIICHKY ITo3HnaBaTenbHbIE:
byHK1HN, COOCTBEHHBIX IPOBOJUTH CPaBHEHHE,
COOTBETCTBYIOIIYE JIEHCTBUN CepHuaLtIo U
3HAaYeHUAM KJ1acCU(UKALIUIO TIO
apryMeHTa, HaxOJIsIT 3aJJaHHBIM KPUTEPHSIM.
3HAa4YeHUs apryMEeHTa, KomMMmyHUKaTHBHBIE:
COOTBETCTBYIOIIUE KOHTPOJMPOBATH
3HaYeHUSIM QYHKIUU JielicTBUE MapTHepa
74 OyHKIUA Onpenenstor [TpoGnemHbIe 3a1aun, Hayuarcs uznarars PerynaruBhslie:
75 y =k/x (k>0) CBOWCTBA (PYHKIUH WHMBUTyaIbHbIN uHpOpMalHIO, pa3nuyarhb croco0d u
y =k/x (k> 0), OTIpoC WHTEPIPETHPYS (HaKTHI, pe3yJbTaT ACHCTBHSL.

CTpOST ee rpauK.

Pa3bACHAA 3HAYCHUC U

Ilo3HaBaTenbHEIE:




Ornpenenstor

CMBICJI TCOPUH;

ypaBHEHUS MEPBOM
CTEIICHU, YPaBHEHHUS
BTOPOM CTEIEHH,
YpaBHEHUS C IBYMs,
TpeMmst
HEU3BECTHBIMU;
MPOBEPAIOT, ABIISIETCS

JIK T1Iapa 91 CCJl

BJIAJIETH OOIIUM
IIPUHAJICKHOCTD OIIpEACIIATh CBOMCTBA IIPUEMOM PEIIECHUS
TOYKHU TpaQuKy ¢byHKINN 3az1ad.
byHKIHH, y = k/x (k> 0), KoMMyHUKaTHBHBIE:
BBIUUCIISIOT CTPOUTH ee rpaduk; JIOTOBapUBATHCA U
3Ha4YeHus GyHKLUH, y4acTBOBAaTh B IPUXOJUTH K 00IIEMY
COOTBETCTBYIOLIUE Jyajiore, IOHUMaTh PELIEHUIO0 B COBMECTHOM
apryMeHTy TOYKY 3pCHUS JESATEIIBHOCTH, B TOM
cobeceHMKa, YHCIIe B CUTYalluu
IIpU3HAaBaTh IPAaBO Ha CTOJIKHOBEHUS
MHOE MHEHUE MHTEPECOB
76 JpoOHo- uHeHas Onpenenstor, Pabota ¢ Hayuatcs onpenensrs, PerynsatusHsle:
byHKIUsA U ee Tpadux SBJIAETCS JIU JIEMOHCTPAIIMOHHBIM | SIBJSIETCS JIW (DYHKIIUS pasnuyath crocod u
byHKuus 1poGHO- MaTEPUAJIOM. JpOOHO-TMHENHOMH, pe3yJIbTaT NEUCTBUS.
nuHeiHoi. CTposT CamocTosTenbHas OIIMCHIBATH €€ Ilo3naBaTenbHbIE:
rpaduku 1poOHO- paborta cBoiicTBa 1o rpadukKy; BJIAJICTh OOITUM
JTMHEWHBIX (PYHKIHH, (bopmynHpoBaTh IIPUEMOM pPELIEHUS
UCIOJIB3YS IIEPEHOC IIOJIy4YEHHBIE 3az1ad4.
10 OCsIM pe3yJIbTaThl; KoMMyHMKaTHBHBIE:
UCIIOJIb30BaTh IIEPEHOC JIOTOBapUBaThCA U
10 OCSIM JIJIst MPUXOJUTH K 00LIEMY
HOCTPOEHUS Tpadyka | PEIICHUI0 B COBMECTHOM
JpOOHO-IMHEUHON e TeTbHOCTH
byHKIIMHN
9. Cucrembl palluoOHAJIBLHBIX ypaBHeHuii (10 yacoB)
77 [TonsaTne cucremsl DopMyIHpyIO ITocTpoenne ITo3nakomsTCs © Perynarushsle:
78 palnoHaIbHBIX MIOHSATHE IrOpUTMa JIECUCTBUA, | HOHATUIMM: CUCTEMA pas3nn4arh cocod u
YpaBHEHUN paLMOHAIIBHOTO pelieHue 3ana4y YPAaBHEHUH, PEIICHHE pe3ynbTaT IEUCTBHUS.
YPaBHEHUH,

CUCTEMBI YPaBHEHHUH.
Hayuarcs onpenensrs,
SIBJIAETCS JIM ITapa
YHUCEN pEelICHUEM
CHUCTEMBI YpaBHEHMUI,
penarbs CUCTEMY
JIMHEUHBIX YPaBHEHUN
rpaduyecKkum

cIrocoooM;

ITo3HaBaTenbHbIE:
BJIAJETH OOIINM
IIPUEMOM PELIEHUS
3a/1a4.
KoMMyHMKaTHUBHBIE:
JIOTOBapUBATHCA U
IPUXOJUTH K 00IIEMY
PELIEHHUIO B COBMECTHOM

ACATCIIBHOCTH, B TOM




YHuCJIC B CUTyalluu

PEIICHUEM CUCTEMBI
YpaBHEHUSA CTOJIKHOBEHUS
WHTEPECOB
77 Pemenue cucrem DopMyIUPYIOT NunuBuyanbHbIN Hayuarcs pemars PerynstuBHbie:
78 paloOHATBHBIX QITOPUTMBI PEIICHUS | OINpoc. BrimoaHnenue CHUCTEMBI JIBYX pasiuyath crnocod u
ypaBHEHUH CITIOCOOOM CHUCTEM ypaBHEHUM | YIpPaKHEHUH K TeME. | JIMHEHUHBIX YpaBHCHUH pe3yJbTaT ACUCTBHUS.
IO CTaHOBKHU IIEPBOM U BTOPOI CamocTosiTenbHas 10 aJITOPUTMY; ITo3naBaTenbHbIE:
CTENEHU; PEIIAOT pabora HCII0JIb30BAaTh ISl BJIa/I€Th OOLTUM
CHUCTEMY YpaBHEHHUI perieHus MIPUEMOM PEILICHUS
NIEpBOIl U BTOPOI [IO3HABATEJIbHBIX 337124 3a/1a4.
CTETIEHH CII0COO0M CIIPaBOYHYIO KommyHukaTuBHbIE:
MOJCTAaHOBKHU JUTEPATYPY; periaTh JIOTOBAPUBATHCS U
CHUCTEMBI JIBYX MIPUXOIUTH K 00IIEMY
JMHENHBIX YPABHEHUN | PELICHUIO B COBMECTHOU
crocobom JIeSITeIILHOCTH, B TOM
MO/ICTAHOBKHU; YHCJI€ B CUTyalluu
CTOJIKHOBEHUS
UHTEPECOB
79 Pemenue cucrem Pemaror cucrempl B3anmonpoBepka B Hayuarcs pemars PerynstuBHsie:
80 panuoOHaIbHBIX palroOHaIbHBIX napax. Pabora c CHUCTEMBI YUUTBHIBATH MIPABUIIO B
YpaBHEHUHN JPYTUMHU ypaBHEHUH CrIOCOOOM | TeKcToM. Perenue palnoHaIbHBIX TJIAHUPOBAHUU U
crocobamu CIIOKEHHMs, CIOCOOOM | TPOOJIEMHBIX 3a/1a4 ypaBHEHU CIOCOOOM KOHTpoJIe crocoba
BBE/ICHUS HOBBIX CJIO’KEHUS, CTI0cCOO0M pelIeHus.
HEU3BECTHBIX BBEJICHUSI HOBBIX [lo3naBaTenbHbIE:
HEU3BECTHBIX; OCYIIECTBIISITh TTIOUCK
HEo0Xo1uMon

OCYILIECTBIISATH BBIOOD
TJIABHOTO, TIPUBOJTUTH
IPUMEPbI; HAXOIUTh
paloHaIBHBIN CIIOCO0
pELIEHHs CUCTEMBI
YpaBHEHUH NIEPBOM U
BTOpOM CTETIEHHU;
OTIPENIeNATh TIOHSTHS,

uH(popMaLuu A
BBITTOJIHEHHSI YUE€OHBIX
3a/laHuM C
UCTIOJIb30BaHUEM
y4eOHO! JUTEepaTyphl.
KomMMmyHUKaTHBHBIE:
YYUTHIBATh pa3HbIC
MHEHHS U CTPEMUTHCS K

MIPUBOJIUTH
JIOKa3aTeIbCTBa KOOpJWHALIUU
Pa3IMYHBIX [TO3ULUHI B
COTPYJIHUYECTBE
79 Pemenue 3agau npu PemaroT TekcToBBIC Brimonnenue ITonyuar PerynstuBHbie:




80 IIOMOIIH CUCTEM 3a[a4u TpY TIOMOLIH | 33/1aHUH U3 yueOHUKA IIPEJICTaBICHUE O OLICHUBATh
81 palroOHaIbHBIX CUCTEM U 10 KapTOYKam penieHny 3a1a4 npu MIPaBUIILHOCTh
ypaBHEHUH palMoOHaIBHBIX IOMOIIM CUCTEM BBITIOJIHCHUS ICUCTBUS
YpaBHEHUN paluroOHaNbHBIX Ha ypOBHE aJIcKBaTHOU
YpaBHEHUM. PETPOCIEKTUBHOM
Hayuarcs cocraBiath OLICHKU.
MaTEMaTHYECKYIO ITo3HaBaTenbHbIE:
MOJIEJIb PeabHOM OPUEHTHPOBATHCA HA
CUTYalliu; BBIICTATh U | pa3HooOpa3ue crmocoOoB
3aMHChIBaTh IJ1aBHOE, pelieHus 3a1ad.
MIPUBOAUTH IPUMEPHI; KommyHuKaTUBHBIE:
pelaTh TEKCTOBBIE YYHUTHIBATh Pa3HBIC
3a/1a4y C TOMOUIBIO MHEHHUSI U CTPEMUTHCS K
CHUCTEMBI JINHEUHBIX KOOPIMHALIUU
YpaBHEHUN; pa3IMYHBIX NO3ULUN
82 [IpakTuxym PemaroT TekcToBbIE Bzaumonposepka B Hayuarcs pewars PerynsatuBHeie:

3a/1a4¥ MpU OMOILU
CHCTEM
paloHaIbHBIX
YpaBHEHUU

rpymme. Pemenune
JIOTUYECKUX 3aJad.
CamocTosiTenbHOoe
BBITIOJTHEHUE
YIPaOXKHEHUN U
TECTOBBIX 3a/laHNUi

TEKCTOBBIE 33JJa4H C
IIOMOUIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUHN
Ha JIBUJKEHUE 110
JI0pOTe U PEKE;
IIPOBOJUTH
MH(OpPMaLIOHHO-
CMBICJIOBOM aHaJIN3
MIPOYUTAHHOI'O TEKCTA,
COCTaBJISATh KOHCIIEKT;
y4acTBOBATh B
JUAJIOre; pelaThb
TEKCTOBBIE 33J1a4U C
ITOMOIIBIO CUCTEMBI
JIMHEUHBIX YypaBHEHUH
Ha JBHYKEHHUE 10
JI0pore U peKke, Ha
YacTH, Ha YHCIIOBBIE
BEJIMYMHBI U IPOLIEHTHI

pasnuyath crnocod u
pe3ynbTaT AeUCTBUA.
Ilo3naBaTenbHbIE:
BJIAJIETH OOLIM
MIPUEMOMO PEIICHHUS
3a/ad.
KommyHuKaTHBHBIE:
JIOTOBapUBATHCA U
MPUXOJUTH K OOIIEMY
PELIEHNUIO B COBMECTHOM
JeSITeIbHOCTH, B TOM
YHCIIC B CUTYaIluu
CTOJIKHOBEHUS
HWHTEPECOB

10. I'paduyeckuii cnocod pemeHusi cucTeM ypaBHeHuii (7 4acoB)

83 | I'paduueckuii cnocod |

DopMyIHpyIOT

ITocTpoeHue

IToygar

PCFyJIHTI/IBHLIC .




ajropuTMa JIeuCTBHS,

MMpeaAcCTaBJICHUC O

pasnuyath cnocod u

OTBCYATh Ha

84 peLIeHUs. CUCTEMBI AJITOPUTM PELLICHUS
JBYX ypaBHECHUN CHUCTEMBI YPaBHCHUM peleHue 3ana4d PEILICHUN CUCTEMBI pe3yJIbTaT NECHUCTBHUA.
IIEPBOM CTEIIEHU C rpadpu4ecKuM JBYX JIMHEUHBIX ITo3naBaTenbHbIE:
IBYMsI HEU3BECTHBIMU croco0oM; YPaBHEHHUH C IBYMs BJIaJI€Th OOLIUM
IIPUKUIBIBAIOT MECTO [IEPEMEHHBIMU IIPUEMOM PELLICHUS
PacIoI0KEHUS TOUKU rpadpu4ecKuM 3az1ad4.
IepeceyeHust CIOCOOOM. KommyHuKaTHBHBIE!
rpaduKoB PyHKIUH JIOTOBapUBATHCA U
IIPUXOIUTH K 00LIEMY
pEeLICHUIO
85 Pemenne cucrem DopMyIHpYIOT [Tpobnemusble 3a1aumn, Hayuarcs pemats Perynarushsle:
86 YpaBHEHUN QITOPUTM PelIeHUsl | (POHTAIBHBIN ONPOC. | CUCTEMY YPaBHEHMi; | OCYLIECTBISATh UTOTOBBIN
rpadpu4ecKuM CUCTEMBI YPaBHEHH Beinonuenue y4acTBOBaTb B Y IIOIIATrOBBIM KOHTPOJIb
crocoooM rpadpu4ecKkum YIpaXHEHUN Jyajiore, IOHUMaThb 10 pE3yJIbTaTy.
croco0oM, TOYKY 3pEHUS Ilo3naBaTenbHbIE:
OIIPEACIISAIOT cobeceHMKa, IIPOBOJMUTH CPABHEHMUE,
KOJIMYECTBO PELICHUN IIPU3HABATh IIPABO HA CepuaLuIo U
CUCTEMBI YpaBHEHMUIA; WHOE MHEHHUE; KJ1acCU(UKALUIO TIO
pemaroT CUCTEMBI IIPUBOAUTH IIPUMEPHI 3aJIaHHBIM KPUTEPHSIM.
YPaBHEHUH CUCTEM YPaBHEHHH C KoMMyHMKaTHUBHBIE:
3a/IaHHBIM JIOTOBAPUBATHCS U
KOJIMYECTBOM HNPUXOJUTH K 00IIEMY
pPELIEHUI; TPOBOAUTh | PELICHHIO B COBMECTHOM
MH(POPMAaIMOHHO- JEeATEIbHOCTH, B TOM
CMBICJIOBOHM aHAJIN3 YHCJIE B CUTyallun
TEKCTa, OCYILECTBIIATh CTOJIKHOBEHUS
BBIOOp TJIaBHOTO, UHTEPECOB
IPUBOJIUTH IPUMEPBHIL;
87 [Ipumeps! pemienus Pemarot ypaBHeHus Pemenue Hayuarcs ynpomars Perynarushsle:
ypaBHEHUN rpadpu4ecKkum npoOJeMHBIX 3a/ad, palroHaIbHBIE pa3nuyarhb croco0d u
rpaduyeckum crocobom (GpOHTANBHBIN ONPOC | BBIPAXKEHUSI, peIIaTh pe3ynbTaT IEUCTBUS.
Crocooom CUCTEMBI JINHEWHBIX U ITo3HaBaTenbHbIE:
KBaJPATHBIX BJIa/IETh OOLIUM
YpaBHEHU IIPUEMOM pELIEHUs
rpaduyecKkum 3a/1a4.
CII0coO0M; KoMMyHMKaTHUBHBIE:
apryMEeHTUPOBAHO JIOTOBAPUBATHCS U

MPUXOJIUTH K 001IeMy




IIOCTAaBJICHHBIC

PELIEHHIO B COBMECTHOM

BOIIPOCHI; JESATEIIBHOCTH, B TOM
quCJIe B CUTYalluu
CTOJIKHOBEHUS
UHTEPECOB
88 [IpakTukym Pemator ypaBuenus | IlpoGnemHsbie 3axaun, Hayuarcs pemars PerynstuBHbie:
rpadpu4ecKuM (GpOoHTATIBHBIN ONPOC. | CHCTEMBI ypaBHEHUH OLICHMBATh
crocoooM Bemonnenue rpadu4ecKuM IIPABUJIBHOCTD
YIPa)KHECHUN Croco0oM; u3JaraTh BBIIIOJIHCHUS ACUCTBUSA
UH(pOpMaLHIO, Ha YPOBHE aJIcKBaTHOU
UHTEPHPETHPYS (HaKTHI, PETPOCIIEKTUBHOM
pa3bsACHSA 3HAYCHUE U OLICHKH.
CMBICJ TEOPUU; [To3HnaBaTenbHbIE:
U3J1araThb OpUEHTUPOBATHCS Ha
TEOPETUICCKHIA pa3zHooOpasue crocoboB
MaTepual 1o TEME; peleHns 3a1ad.
y4acTBOBAaTh B KoMMyHMKaTHBHBIE:
Jyajiore, IOHUMaThb YUUTBIBaTh Pa3HbIE
TOYKY 3pEHUS MHEHHS U CTPEMUTHCS K
cobeceHMKa, KOOpJUHALNH
MpU3HaBaTh IPaBO Ha Pa3IMYHbIX MO3UIIHI B
MHOE MHEHUE COTPYJHUYECTBE
89 | KontponpHas pabora OnpenensroT WupuBuayansHOE Hayugarcst 0606mats PerynsarusHsie:
10 TEME KOJIMYECTBO PELICHUN BBITIOJTHEHHE 3HaHHUSA O NIpUeMax OCYILIECTBIISATH UTOTOBBIN
«I'padpuueckuii criocod CUCTEMBI YPaBHECHH, KOHTPOJIBHBIX pELIEHUs CUCTEM Y TIOIIATrOBBIM KOHTPOJIb
pELIECHUs CUCTEM pEIIAT CUCTEMY 3a/laHui YpaBHEHUI 10 PE3YJIBTATY.
YPaBHEHHUI» YpaBHEHUH rpaduyecKkum ITo3HaBaTenbHbIE:
rpadpu4ecKkum Croco0oM; BIaJIETh CTPOUTH pPEYEBOE
crocoooM; HaBbIKaMU KOHTPOJIL U | BBbICKa3bIBaHHE B YCTHOM

MOI0UPAIOT YHUCIIa
U1t K03 QUITHEHTOB,
YTOOBI CHCTEMA
MMela eIMHCTBEHHOE
pelieHue,
OECKOHEYHO MHOI'O
pelieHuit, He umena 0
peneHui;

OLICHKH CBOEH
NeSITeTTHHOCTH,
CaMOCTOSITENTLHO
BbIOMpATH
paIMoHaIBHBINA CIIOCO0
MIOCTPOEHHUSI IPaPUKOB
(byHKUIMN 1715 perieHus
CHUCTEM yYpaBHEHMII;

¥ TUCHbMEHHOH (opMe.
KommyHuKaTHBHBIE!
YUHUTHIBATH pa3HbIE
MHEHHS ¥ CTPEMHUTHCS K
KOOpAUHALNH
Pa3IMYHBIX MO3UIUHN B
COTPYAHUYECTBE




11. IMoBTOpeHue Kypca ajaredpsnl 8 kiacca (4 yaca)

90 | I'paduku u pyHKIIUU DopMyIHpPYIOT B3aumonposepka B Hayuarcs naxonuts PerynaruBHbie: BHOCUTH
HOHATUS 3aBUCUMOM | mnapax. BemmosnHeHnue KOOPJIMHATBI TOYEK HEoOX0IuMble
Y HE3aBUCUMOM YIPA)KHEHHUH 110 nepeceueHus rpauka | KOPPEKTUBHI B ACHCTBUE
IIEPEMEHHO, o0pasuy C KOOPJMHATHBIMU II0CJIE €r0 3aBEepLICHUs
obnacTu OCSIMM, KOOPJUHATbI Ha OCHOBE €r0 U yuyeTa
OIpeIeJIeHUs TOUYKHU IIepeceUeHHUsI XapakTepa CIIeJIaHHbIX
(byHKUINY, TPUBOJSAT rpadMKOB IBYX OLINOOK.
IPUMEPBI; HAXOISAT JTUHENHBIX (QYyHKIMH, ITo3naBarenbHbIE:
3HaueHUE PYHKINH HauOoJbIICe U BJIAJIETh OOLIUM
IpHY 33JJaHHOM HalMEHbIlIee 3HaueHUe IPUEMOM PELIeHHUs
apryMeHre, 3aJatoT (GyHKINU Ha 3aJaHHOM 3azad.
byHkuuio hopmysnoi IPOMEXKYTKE; KomMMmyHUKaTHBHBIE:
10 CJIOBECHOM y4acTBOBaTh B JIOTOBapUBATHCA U
(bopMyIHMpOBKE; JMajore, HOHUMATh IPUXOJUTH K 00IIEMY
HaXOJ AT 3HAUE€HUE TOYKY 3pEHUS PEILIEHUIO0 B COBMECTHOM
apryMeHTa npu cobeceHMKa, NesITeIbHOCTH, B TOM
3a/laHHOM 3Ha4Y€HUU IpU3HaBaTh PaBO HA quClie B CUTYalluu
byHKLMY, 3a1a10T MHOE MHEHUE; CTOJIKHOBEHUS
byHKIMIO GOopMyIIOi MIPUBOAUTH IIPUMEPHI MHTEPECOB
10 TaOJIMYHBIM pEaIbHBIX CUTYaluH,
JTAaHHBIM MaTeMaTHYeCKUMHU
MOJIETISIMU KOTOPBIX
SIBJISIFOTCSL IMHEWHBIE
(byHKLIUYU; TPOBOAUTH
MH(}OPMaLIOHHO-
CMBICIIOBOM aHAJIN3
TeKcTa; paboTarth ¢
YEepTEKHBIMU
WHCTPYMEHTaMH
91 KBanpathsie Haxonar [TpobnemHusble 3a1auu, Hayuarcs pemars PerynsatusHble:
ypaBHEHUS JTUCKPUMHUHAHT, (pOoHTaNIBHBIHN OIpOC. KBa/IpaTHbIE YUUTHIBATh NMPaBUIIO B
packiaabIBalOT Brimmonnenue YpaBHEHHUS Yepe3 IJIAHUPOBAHUU U
KBaJpaTHBIN YIpaKHEHU N JHACKPUMMHAHT, 110 KOHTpOJIE criocoba
TPEXWIEH Ha Teopeme Buera, pelIeHus.
JIMHEWHbIE packiaabiBaTh ITo3HaBaTenbHbIE:
MHOKUTEIH, TPEXWIEH Ha JIMHENHBIE OCYIIIECTBIISIT IOUCK




OIIpEACIISAIOT MHOXUTEIH; HE00X0TUMOiA
KOJIMYECTBO KOPHEU CaMOCTOSITEJIBHO uH(pOpMaLuu A
HEIOJIHOTO BEIOHMpATh BBITIOJIHEHUS] YYEOHBIX
YpaBHEHUS, PEIIAIOT paloOHaIbHBINA CIIOCO0 3a/IaHHM C
HEIOJIHOE pasnoxkeHus HCII0JIb30BaHUEM
KBaJpaTHOE KBaJpaTHOIO y4eOHOM JTUTepaTyphl.
YPaBHEHUE; TpexuseHa Ha KommyHukaTuBHbIE:

OIIPEACIAIOT 3HAKU
KOpHEH, He pemas

MHOJKHTEITH, PeIaTh
KBaJIpaTHOE ypaBHEHHE
o opmynam KOpHeH

YYUTBIBATH Pa3HBIC
MHEHHUS U CTPEMHUTHCS K
KOOpAMHALIUU

YpaBHEHUS;
COCTaBJISIOT KBaJIpaTHOI'O pa3IMYHBIX O3ULIUH B
KBaJpaTHOE YpaBHEHUS, COCTABIIATh COTPYAHUYECTBE
YPaBHEHHUE 110 KBaJIpaTHOE ypaBHEHUE
3aIaHHOMY YCIIOBHUIO 110 3aJJaHHOMY
YCIIOBUIO
92 PanmonanbsHbie DopMyIIUPYIOT [TpoGiemHbIe Hayuarcsa pewars PerynsatuBHeie:
YpaBHEHUS MOHATUSA: 3agaHus, padboTa c UPPALMOHAIbHBIE pasnuyath crocod u
palnuoHaIbHOE pa3faToYHbIMU YPaBHEHUS METOJIOM pe3yJIbTaT NEUCTBUS.
yYpaBHEHUE, MarepuatamMmu BO3BEICHUS B KBaApar Ilo3naBaTenbHbIE:
OMKBapaTHOE o0eux yacreit BJIAJIETH OOLIM
YpaBHEHHUE; cpeau YpaBHEHUS, IPUMEHSA IIPUEMOM PELICHHUS
MHOX€ECTBA CBOMCTBA 3a/1a4.
YpaBHEHUH PaBHOCUIIBHBIX KommyHHKaTHBHBIE:
BBIWICHSAIOT npeoOpa3oBaHui; JIOTOBApUBATHCS U
palroHaIBHOE, pemars 3a7a4u Ha MPUXOJUTH K 00LIeEMy
ONPEIEIAOT JIBUKEHUE, BBIICIISASA PELICHUIO B COBMECTHOM
PaBHOCUIIBHOCTH OCHOBHBIE JTallbl JEeATEIbHOCTH, B TOM
YPaBHEHUH, MaTeMaTH4eCKOro YHCJIE B CUTyallun
MIPOBEPSIOT, ABIIACTCA MOJEIINPOBAHUS; CTOJIKHOBCHUS
JIY JTAHHOE YU CIIO0 n3J1araTh WHTEPECOB
KOpPHEM ypaBHEHUS, uHpOpMaLIHIO,

pelarT ypaBHEHUS;
OIIPEACISAIOT IPU

000CHOBBIBAS CBOI
MOJIXO/T; PelIaTh

KaKOM 3Ha4Y€HUHU UppaOHAJIbHBIC
NepEeMEHHOH JIpo0Ob ypaBHEHHMsI, COBEpILIAs
paBsHa HYJIIO, IPU PaBHOCUIIBLHBIE
KaKoM He nepexosl B
CYLIECTBYET; peoOpa3OBaHuUsX;




COCTaBJISTIOT
MaTeMaTU4YeCKYIO
MO/IeJIb PeaIbHBIX

CUTYyalHi

MPOBEPSTH 3HAUCHHUS
KOpHEH,
MOJTYYUBIIAECS TTPU
HEPaBHOCHIIBHBIX
peoOpa3OBaHUsX;
MPUBOUTH TIPUMEPBI,
o0MpaTh apryMeHThI,

hopmynupoBaTh
BBIBOJIBI
93 OyHKIUA, TpauK OnpenensioT, KaKUM OOcyxeHne Hayuarcs ctpouts PerynstuBHbie:
¢byHkuuy, JIOJKHO OBITh pEILIEeHUH B IpyMIax. rpaduk GyHKIUN OLICHMBATh
npeobpazoBaHus 3HaYEHHE OPIUHATHI CaMocTosTenbHOe JMHEHHOM, MPaBUJIbHOCTD
rpaduka GyHKIUU BEPIINHBI TapaldoJIbL, BBITTOJIHEHUE KBaJPaTUIHOM BBITIOJIHEHUS JICHCTBUS

IPU KaKUX
3HAYCHUAX
aprymeHTa (QyHKIUS
paBHa HYJIIO, YCIOBHS
nepecedeHust
rpaduKa c OCSIMH;
3aIChIBAIOT
KOOPIUHATHI
BEPILINHBI TapaloJIbl,
OCH CHMMETpPUHN
napaboIIbl, CTPOSIT

rpaduK QyHKIMH

YOPaXKHEHUHN 1
TECTOBBIX 3aJaHUI

byHkuy, GyHKIUN
Bupay = f(x +1) + m;
CaMOCTOSITENILHO
UCKaTh U OTOMPATH
HEOOXOUMYIO IS
pereHust yaeOHbIX
3a71a4 MH(MOpPMAIUIO

Ha YPOBHE aJIeKBaTHOM
PETPOCIIEKTUBHOMN
OLICHKH.
Ilo3naBaTenbHbIE:
MPOBOAMTH CPAaBHEHHE U
KJIACCU(UKALIHIO 10
3aJJaHHBIM KPUTEPUSIM.
KommyHHKaTHBHBIE:
KOHTPOJIMPOBATh
JICHCTBHE MTapTHEpa




94 | UtoroBast KOHTPOJIbHAS Pemraror cucremsl WNHnuBunyansHOE Hayuyarcst 06001mats u Perynarushsle:
95 paborta parMoHATBHBIX U BBITIOJTHCHHE CHUCTEMaTHU3UPOBATH OCYIIECTBIISATh
KBaJIpaTHBIX KOHTPOJIbHBIX 3HAHUA 110 OCHOBHBIM | IIOIIATOBBINA U UTOI'OBBII
YPaBHEHHI; 3alaHui TeMaM Kypca anredpbl | KOHTPOJIb IO PE3YNbTaTy.
IIPUMEHSIIOT CUCTEMBI 8 kiacca; ITo3HaBaTenbHbIE:
JUISL PEILIECHUS OCYILIECTBIIATh IIPOBOJMTH CPABHEHHUE,
TEKCTOBBIX 3ajjay caMOaHalIu3 u Cepualuio u
CaMOKOHTPOJIb; KJ1acCU(UKALIUIO TIO
UCII0JIb30BATh 3aJJaHHBIM KPUTEPUSIM.
(byHKINOHATIBHO- KoMMyHMKaTUBHBIE:
rpaguyeckue JIOTOBapUBATHCA U
IPEJCTaBICHUS IS IPUXOJUTH K 00LIEMY
peleHus u PELIECHUIO B COBMECTHOM
UCCIIEJIOBAHUS JESTEIbHOCTH, B TOM
YPaBHEHHUH U CUCTEM 4uCJIe B CUTyaluu
CTOJIKHOBEHUS
UHTEPECOB
105 Peseps

Jost yunresast

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA

1. TIporpamma ass o6meo0pa3oBaTeNbHBIX IIKOJ, TAMHA3UM, JIUIIEEB:

2. Coopnuk “TIporpaMmsl [t 0011e00pa30BaTEIBHBIX IIKOJ, TMMHA3MH, auieeB: Marematuka. 5-11 xi1.””/ Cocr. I'M.Ky3nenosa, H.I'. Munaiok.

- M. Ipoda; 4-e uza. — 2004r.

3. Ilpumepnas mporpaMma o011e00pa3oBaTeIbHbIX YUpexJIeHHH mo anredpe 7-9 kiaccel, k yueOHOMY KomIuiekcy ans 7-9 kmaccos / [C. M.
Hukonsckuit, M. K. IToramos, H. H. Pemrernukos, A. B. IlleBkun] / [coctaButens T.A. Bypmuctposa]. — M: «IIpocemenue», 2010. —c. 96 —
135

4. Meroauueckue PEKOMEHIAIMH TI0 Pa3pabO0TKe W YTBEPXKICHHUIO pabodMx MpOTrpaMM YUeOHBIX IUCIHMILIMH 0a3WCHOTO y4eOHOro IIaHa

o0pa3zoBaTenbHOro yupexaeHus / — M3narenscTBo: YuebHo-MeTouueckuit 1eHTp, r. Cepmyxos, 2008. — 10 c.

Anrebpa. TemaTuueckuit KOHTpOJIb B HOBOM (hopme, 9 kiacc. / [FO.I1. dynaunsia]. - M.: Dx3amen, 2009.

6. HayuHo-TeopeTnueckuii METOIMYECKUH )KypHaAI «MaTeMaTuka B IIKOJIE»

o

Juis1 yyeHuka.
1. VueOuuk «Anrebpa» nis 8 kiacca o0mieoOpazoBatenbHbIX yupexaeHuit — M.: «lIpocsemenuey, 2017, C.M. Hukonsckuii u nip.
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OnexTpoHHbIe TpeHax)EPHI, TecThl (MHTepHeT, C/1 )

Junaktuueckue marepuaisl s 8kimacca. Anredpa. Coct. M.K.ITotanos, ®.B. IlleBkun.- M.:IIpoceemenue 2006.

Junaktudeckue marepuaisl o anreope it 9 ki. / [M. K. IToramnos, A. B. llleBkun]. — M.: IIpocsenienue, 2010.

Tectsl o anredpe C.I".)KypasneB u ap. M.«Ok3amen» 2013

Teopus BepositHocTel U cratuctuku. FO.H.Tropun. u 1p.M.: MITHMO:0OAO «Mockosckue yueOnuku» — M.: Untennexr-Lientp, 2009.



